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The  two  volumes  in  which  this  work  originally  appeared  were  80 
extensively  rewritten  for  the  edition  in  one  volume,  published  in  1899, 
that  it  was  then    practically  a   new  book.     The   author  gratefully 
acknowledges  the  favor  which  exhausted  that  edition  in  about  a  year, 
and  he  has  endeavore<l  to  respond  by  again  revising  it  to  the  latest 
<late.    It  continues  to  embody  the  experience  gained  in  the  House  of 
Kelief  (Hudson  Street  Hos|)ital),  where  traumatic  cases  are  so  numer- 
ous as  to  include  all  the  ordinary  forms  of  injury,  and  most  of  those 
which  are  rare.     So  wide  indeed  is  this  clinical  field  that  a  number  of 
lesions  were  first  observed  there  and  dcscril)ed  in  this  work.     These 
facts  gave  the  opportunity  for  and  seeniwl  to  justify  a  personal  form 
for  the  book,  with  a  reduction  in  the  number  of  quotations  of  histories 
and  of  opinions  based  upon  single  cases.     This  enabled   the  author 
not   only  to   iutr<Kluce   such   additions   as   have    been    made   to   our 
knowledge  of  the  subject  in  the  interval,  but  also  to  adapt  the  work 
more  specifically  to  the  needs  of  the  practitioner,  especially  in  regard 
to  diagnosis  and  treatment,  while  the  requirements  of  the  student  of 
special  suiyeots  were  heeded  in  the  bibliographical  references,  which 
were  largely  added  to. 

The  portion  treating  of  Fractures  was  almost  wholly  rewritten 
in  the  edition  of  1899,  the  most  marked  change  in  classification  and 
arrangement  l)eing  that  nuide  in  the  chapter  on  Fractines  of  the  Skull. 
In  the  j»ortion  treating  of  Dislocations,  the  most  notable  changes, 
in  addition  to  those  above  referred  to,  were  those  dealing  with 
oj)erative  reduction  of  both  old  and  recent  injuries. 

The  additions  made  in  the  present  edition,  notwithstanding  tiie 
fihortness  of  tlie  interval,  have  been  numerous  and  important.  Promi- 
nent among  them  is  that  representing  the  advance  in  our  knowledge 
of   traumatic  litematomyelia  and   the  light  it    has  thrown   upon    the 
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prognosis  and  treatment  of  injuries  of  tiie  spinal  cord,  and  the  judg- 
ment it  permits  concerning  the  supposed  efficacy  of  surgical  interference 
in  such  cases. 

Space  for  these  additions  has  Iwen  gained  so  far  as  practicable  by 
omitting  old  material ;  but  nevertheless  the  size  of  the  book  has  been 
increased.  Twenty  new  illustrations  have  been  substituted  or  added, 
and  the  number  of  plates  has  been  increased  from  twenty  to  thirty- 
two,  with  nineteen  new  figures,  all  but  one  being  reproductions  of 

skiagrams. 

Lewis  A.  Stimson. 
34  East  Thibty-third  Street,  New  York, 
August,  1900. 
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A  TREATISE 


FRACTURES  AND  DISLOCATIONS. 


CHAPTER  I. 

INTRODUCTION. 

By  Fracture,  in  the  surgical  sense  of  the  term,  is  meant  the  breaking 
of  a  bone  or  cartilage. 

The  liability  to  fracture  of  the  different  bones  of  the  body  varies 
greatly,  in  consequence  of  their  differences  in  size,  shape,  and  degree  of 
exposure  to  external  violence  or  extreme  muscular  action.  Hospital 
records  covering  periods  varying  in  length  from  five  to  eighty-seven 
years  have  been  tabulated  by  dififerent  writers,  with  the  object  of  deter- 
mining the  relative  degree  of  this  liability  ;  but  it  is  evident  that  such 
statistics  cannot  contain  all  the  needed  facts,  for  the  reason  that  patients 
with  fractures  which  do  not  necessitate  confinement  to  the  bed  do  not  so 
generally  seek  hospital  care  as  those  with  fractures  which  do.  Com- 
bined hospital  and  dispensary  statistics  are  more  nearly  correct,  but 
even  they  differ  considerably  from  one  another  in  their  percentages, 
possibly  because  of  differences  in  the  occupations  and  nio<le  of  life  of 
the  communities  which  furnished  them.  During  tl»e  past  six  years  I 
have  had  the  records  of  the  House  of  Relief  ("  Hudson  Street  Hos- 
pital "),  of  which  I  am  the  attending  surgeon,  ko{)t  with  a  view  to 
this  tabulation,  and  the  results  are  given  in  the  following  table.  The 
hospital  is  the  only  one  in  New  York  City  below  Canal  Street,  a  region 
largely  given  over  to  trade,  transportation,  and  manufacturing,  with 
frequent  construction  of  large  buildings,  and  in  which  there  is  only  a 
laboring  resident  popidation.  The  ambulance  cases  number  about 
3500  yearly,  the  surgical  dispensary  cases  about  30,000. 

Hrwos  Street  Hospitai,,  New  York  :    Statistics  of   Fkactuhes  Treated 
IS  Hospitai,  and  Dispensary,  1894-1899. 

Oases.  Cases.  Per  cent. 

Crinium 360  Head 360  5.21 


Milarbine 11 

N'i«l  bones 323 

Snperior  maxilla  ....  20 
Inferior  maxilla  ....  193 
Zygoma 10 


Face 557  8.07 


1» 


20 


FBACTUBES. 


Caaca. 


Spine 31 

Pelvis 20 

Coccyx 3 

Sternum 3 

Kibs 774 

"Upper  extremity"   .   .  132 

C'lavicle     31  (> 

Scapula 29 

Humerus,  shaft  and  neck  168 

internal  condvle    ...  32 

external  conayle  ...  24 

"lower  end"     ....  36 

internal  epicondyle  .   .  0 

Radius  and  ulna  ....  102 

Radius,  shaft 183 

Colles's 547 

Ulna,  shaft 164 

olecranon 49 

Carpus    4 

Metacarpus 511 

Phalanges      1184 

Femur 232 

Patella 86 

Tibia,  or  tibia  and  fibula  447 
Abduittion  and  adduction 

fractures  at  ankle    .  4.53 

Fibula     .   .           ....  78 

External  malleolus  ...  15 

Internal  malleoliu   ...  9 

Tarsus 90 

Metatarsus 121 

Toes       135 

Total 6904 


Cases. 


Trunk 840 


Per 


12. 


Upper  extremity 


3481 


50. 


Ixjwer  extremity  . 


1666 


24. 


During  the  same  jjcriod  705  dislocations  were  treated. 

Sex.  Fractures  are  more  numerous  in  men  than  in  women, 
proportion  of  about  three  to  one  ;  but  this  proj>ortion  varies  grej 
different  ages.  In  infancy  the  difference  is  slight ;  in  middle  lift 
tiires  are  ten  times  as  frequent  in  men  as  in  women  ;  between  th 
of  fifty  and  seventy  years  the  difference  again  Wcomes  slight,  anc 
the  age  of  seventy  years  fractures  an;  mueli  more  common  in  v 
than  in  men,  a  reversal  of  conditions  due  to  a  dispro|)ortionate  in 
in  the  number  of  fractures  of  the  neck  of  the  femur. 

Ago.  Gurlt '  tabulated  138.'}  cases  (hospital  and  disjiensary)  wii 
erence  to  the  ages  of  the  patients,  and  found  in  the  first  decade, 
in  the  second,  193  ;  in  the  third,  274  ;  in  the  fourtli,  224 ;  in  th< 
154  ;  in  the  sixth,  155  ;  in  the  seventh,  72  ;  in  the  eighth,  38,  a 
the  ninth,  8.  Combining  these  with  stati.stics  showing  the  n 
number  of  jwople  living  at  the  different  ages,  he  found   the  h 

!>roportion  of  fractures  in  the  period  above  the  age  of  sixty 
^raigaigne*  made  a  similar  tabiUation,  using  only  ho.sj)itJil  case 
grouping  in  periods  of  five  years  he  f<)un<l  that  tlie  |>erio<ls  be 
fifty -five  and  eighty  were  ]>ractically  equal  to  one  another,  and  ga 
higliest  projwrtion  accortling  to  population. 


'  (lUrlt :  Ilanilbuch  der  Ix-lire  von  den  Knoolionhruchcn,  1862. 
'  Malgaigiie:  Trait*  dc»  Frai-turcs  ot  dcs  Luxations,  1847. 
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Season  affects  the  frequency  of  fracture  on]y  by  increasing  or  dimin- 
ishing the  exposure  to  the  accidents  which  occasion  tliein.  Falls  due 
to  ice  and  snow  in  winter  are  more  than  offset  as  a  cause  by  the  more 
varied  and  active  occiii^tions  of  the  milder  months,  and  fractures  are, 
therefore,  less  frecjuent  in  winter  than  in  summer.  This  is  shown  by 
the  following  tabulation  of  the  fractures  treated  in  the  Hudson  Street 
Hospital,  according  to  months : 

IIuDsos  Street  Hospitai,:  Fractures  in  1896,  Wards  anu  Dispensary. 
JaniurT,  77        March,     130        June,  82        September,     105 


Kebruarv,             88 

April, 

103 

July, 

148 

October, 

107 

December,          119 

May, 

97 

August, 

150 

November, 

lie 

284 

330 

380 

328 

Omitting  hand  )      >- 
and  toes,      j 

84 

104 

92 

227  246  276  236 

The  maximum  is  found  in  the  summer  months,  the  minimum  in  the 
winter.  It  is  only  in  fractures  of  the  leg  that  the  winter  season  heads 
the  list,  and  yet  even  in  these,  as  the  following  table  shows,  a  decided 
monthly  maximum  is  found  in  March,  a  month  in  which  there  is  but 
little  snow  and  ice  in  New  York  : 

Fbacturbs  of  the  Leo,  of  either  Bone,  and  Pott's  Fbacture. 

Jinuarv,  19        March,       29         June,  9        September,        8 

February,  20         April,  9         July,  11         October,  6 

I>ecember,  21        May,  12         August,         25        November,      20 

60  50  4")  34 

Fractures  of  the  femur  (shaft  an<l  neck)  give  the  following  totals : 
Winter  16,  spring  17,  summer  8,  autumn  12 ;  those  of  the  upper  ex- 
tremity (clavicle,  humerus,  and  either  or  both  bones  of  the  forearm) 
give:  Winter  67,  spring  63,  summer  107,  autumn  72. 

Note. — For  other  statistics  see  Malgaignc,  Giirlt,  and  the  first  edi- 
tion of  this  work  ;  also  Wallace,  American  Journal  of  the  Medical 
"SrioicM,  1839  ;  Norris,  Ibid.,  1841  ;  Ivcntc,  New  York  3[edical  Journal, 
1851,  and  Lonsdale,  Fractures,  1838. 


(A)  THE  BONE— VARIETIES  OF  FRACTURE. 

TllK  Viirit'lio.-i  of  tVactinv  an-  iiiiiiK'niiis  airti  an;  fuiistitiited  l>y 
(litrciX'iict'rs  ill  the  extent  <it"tlie  injury  to  the  ixdie  iir  U>  tlie  surrounding 
soft  parts,  in  the  scat,  sIiaiR*,  ami  liireetioii  nl"  the  tVueture,  in  the  rela- 
tion of  ttie  fitignieiits  to  eacli  otiier,  and  in  the  niiuiher  of  bones 
involveil.  Tliese  varieties  inav  l>e  >jroii|>e(l  in  five  divisions,  marked 
by  importiint  elinieai  dirterences  and  I'oDtaiiiing  niuny  subdivisions,  us 
follows : 

1.  Ineoni|)lete  fnictnres. 
{)i}  Fissures. 

{/>)  True  iueoni|iIete,  "  green  stick  ;"  bent  bone. 
(r)  Dejire.ssions. 
('/)  S>j>;tratiiui  of  a  splinter  or  of  an  a|io))hysis. 

2.  (Vuii|ilet(»  fraelures,  subdivi<le(l,  neeordin;^  to 
((/)  |)ireeiioii  aiul  eharaeler  of  the  line  uf  tVaeture,  into  tran.sverse, 

obliijue,  lon<rilndiiial,  spiral,  tootlied  or  dentate,  V-,  Y-,  or  T-.sbaped, 
and  eoiiinHiiiited  ; 

(i)  Si'at  of  the  fnictiire,  into  fraetiireof  the  .shaft,  of  the  neck,  of  the 
nj>[)cr,  niitldli',  or  lower  third,  intereondyloid,  separation  of  eftiphysis; 
and 

(<')  If  exteudimj  into  a  joint,  iutra-artieidar. 

'\.  Multiple  fraelures,  e(i(u])risin^  t'raetiires  of  two  or  more  non 
adjacent  bones  and  two  or  more  fnictnres  of  the  same  bone. 

4.  Conipnuud  fraelures. 

a.  Gunshot  fiiietnres. 

The  teriu  uliiijilr  fraelnre  is  eoinuionly  used,  in  eiuitriidistinetion  to 
the  term  '■oiiipDiiiiil,  to  iudiealr  that  tlu'iv  is  no  associated  woinid  of  the 
soft  parts  wliieh  establishi's  <'omMHinieati(n)  between  the  I'raeture  ami 
the  exterior.  Some  writers  nudve  also  a  class  of  comp/icalal  frnrliircs 
to  include  eiises  in  which  some  important  injury  coexists;  and  there  are 
still  other  terms  in  n.se  to  indicate  pccnliarilies  which  do  not  lem!  tliem- 
selves  easily  to  ihe  abo\e  chissilifatioii.  Such  are  :  Sporildiiroiis  j'rar- 
titre,  one  ]Hvidncrd  by  the  miiiinoim  of  violence  ;  iHillinlot/ii-iil Jrncture, 
one  favoreil  fiy  weakcuiufror  ])artia!  destruction  of  the  bone  by  tlisense; 
direet  fnicliiir,  one  iiceiirring  at  tlie  point  where  the  causative  external 
violence  is  receiveil  ;  indirfft  friirliire,  one  occiirrini;  at  a  distance  from 
that  iteiint ;  nrrnl  aiul  old,  or  iinnnlU'd,  fntdnix.  This  classiHcation  is 
not  claimed  to  be  absidutelv  e<u-rcct  in  the  st-icntific  or  even  in  an  ana- 
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tomical  sense,  but  it  is  a  serviceable  uod,  with  some  variations,  a  coni/- 
mon  one. 


1.  Incomplete  Fractures. 

Under  this  head  will  be  considered  fractures  in  wliicli  the  continuity 
of  the  bone  has  not  been  completely  lost  or  a  iVagnicnt  has  not  been 
completely  detached. 

(«)  Fissurea.  This  variety  is  ciiaiiicterized  l)y  tlie  existence  of  a 
split  or  cniclc  in  the  bone,  one  wliieh  dix's  not  entirely  circnuiscril)e  a 
fragment  and  separsitc  it  from  the  rest  of  tiie  bone.  It  is  of  common 
cK-enrrcnco  in  the  bones  of  the  cr.iniinn,  an<l  very  nire  in  the  long  bones 
c.vwpt  when  associated  with  otiicr  varieties.  It  is  almost  iniUtiuwn  in 
the  short  or  spongy  bones. 

The  examples  of  isolated  fissure  of  long  bones  are  very  nuv.  Fig. 
i,  copied  by  Gurit  iVom  Kroriep,  represi-nta  one  extending  iVom  the 
greater  tuberosity  of  tiie  humerus  to  the  lower  fourth  of  the  shaft,  pro- 
cJui'e«l  in  a  boy  by  a  fall  upon  the  elbow.     Fissures  connecte<I  with 

are   sometimes  very   long,  and   may 

sotiietimea 


A   very  long  fissure 
Fig.  1. 


complete  fracture  are  common  ; 
extend  into  a  neighburing  joint 
tornied  a  longitudinnl  fracture. 

The   mechanism    by    which  a    long 
is*>lated  fissure  is  j>r<Mluccd   in  a  long 
b«>rie   is    probaidy  the    forcible    bend- 
i«igr    of    the    bone.     This    is    plainly 
iutli'iited    in  a  case  reported   by    De- 
liroii  in   IK-I.'J,  and  quoted  by  (iiirlt  as 
a    ease  of  infmclion.     The   [latient,  a 
man   sixty-two   years   old,  fell    while 
walking,  antl  injured  his  thifrli.      Kr^'- 
sijH?l;LS   set    in   and   caused   his   deatli. 
At    ilie   autop!«y  a   fissure   was    found 
umler  the  untorn   periosteum,  extend- 
ing six  inches  downward  from  the  tro- 
duiijier  miniir,  and  this  fissure  could 
ln-  made  to  widen  by   pressnure  uj>on 
tilt'  i.'iiils  of  the  bone. 

I'll*  iliagnosis  cannot  be  made  with 
ciTtainty,  except  when  the  bone  is  ex- 
|>fw«<t  to  direct  exannnation  ;  but  it 
"|n  ho  inferred  with  much  pmba- 
'■ility  in  some  forms  of  fracture  with 
*l>i''li  it  is  usually  associated,  such  as 
\-«li;i|)ed  fractures  of  the  tiliia. 

F-xcejit  when  it  extends  into  a  joint 
tw  iiii|Kirtance  of  a   fissure  is  jiroliably  slight,  and   is  dnminated  by 
tliat  (iC  the  associated    lesions.      In  some   cases  the   injiirv  has  been 
pri'niptly  or  tardily  followed    by  "uppunition   lieneath  the  periosteum 
or  rithin  the  bone. 
(6)  True  Incomplete,  "  Green-stick  Fracttire  ";  Infraction  ;   Bent  Bone, 


Fissure      nf 
the   bumeni». 

(GCKIT.) 


Partial  fhtcture  nf  the 
tlliula.  u,  tlio  heul:  i, 
ttic  ninllvolua. 
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or  Curvature  Without  Fracture.  Tliis  variety  is  cliaracterizecl  by  a  frac' 
ture  iiivcilviiij^  only  :i  [mrtinn  of  (lie  thickness  of  a  long  Iwne,  aiKl 
cntnhiiu'tl  witli  :i  lii'iidini;  of  tlif  \»>\w  at  tin'  seat  of  frsK-ture,  In  its 
coiisidcruliHii  is  iiiflmlfii  nlso  tii:U  of  tlie  rare  «ises  of  curvature  witii- 
(jut  reeofrnizalilf  fracture,  a  variety  wliicli  has  only  an  acaileiiiical 
interest,  tor  it  cannot  lie  recognizetl  elinieally.  Its  jKissihility  hiis  l)een 
tlenioust  lilted  ex  peri  mentally  iijion  yuuiij;  animals  and  by  a  sinpl 
specimen  lK'l<in<rini:  to  I'rof,  I'lidr,  the  nlna  of  an  adult  much  bent  by 
a  inai'hincrv  acciitciit,  and  showing  no  trace  of  fracture. 

The  injury  it[>|icars  ordinarily  a^  a  short  transverse  fracture,  continu 
ous  with  (pue  or  more  longitudinal  ones  of  variable  length  ;  Kimetinicft 
there  is  no  transverse  line,  but  only  oblique  ones  running  from  the 
angle  upward  or  downward.  The  appeanince  ciin  be  closely  imitated 
bv  over-bending  a  green  or  (ougli  stick,  a  fact  that  has  given  this  form 
of  fracture  a  name  by  which  it  is  very  commonly  known. 

A  few  instances  are  recorded  of  sup|)osed  inconqilete  fracture  of  tin 
neck  of  the  femur,  but  the  conditions  are  ipiite  ditl'erout,  because  of  the 
spongy  character  of  tin's  ]Mjrtion  of  the  bone.     The  lesion  is  on  tli 
concave  side  and  is  a  crush,  not  a  crack. 

This  fracture  is  seen  most  fi'wjuently  in  the  bones  of  the  forennn, 
then  in  (lie  <'laviele,  and  very  rarely  in  the  bones  of  the  arm,  leg,  and 
thigh.  The  great  majority  of  eases  occur  in  those  under  the  age  of 
fifteen  years.  In  the  Ibrearin  it  may  be  fonnci  in  only  one  bone,  the 
otiier  being  conijiletely  broken.  Tlie  usual  cause  is  a  fall,  but  I  hav 
seen  several  cfls<'s  in  which  (he  cause  was  the  forcible  bending  of  tli 
forearm  over  a  rigid  body,  as  when  the  lindi  is  caught  between  a  shaft 
and  its  behing. 

The  chief  symptoms  an-  <lef'nrniily,  consisting  in  an  angular  devia- 
tion of  a  jiortiun  fif  llie  liiiili  or  bone,  and  loc:di/eii  pain  on  ]>ressure  al 
the  angle.     The  deviation  can  be  more  or  less  eomjiletely  corrected  by 
the  n.se  of  force,  and  the  correction  nuiy  bo  accompanied  by  crepitus  an^ 
followed  bv  abnormal  mobility,  the  fracture  having  been  made  complete 

The  [irognosis  i«  favorable  as  rcg;n-iis  currcciinn  oi'  the  deformity  an<^ 
rej>air.      <  Irdinarily.  the  limb   cm   be  straightened   by  the    surgeon'i 
hands  alone,  aide<l,  perhaps,  by   the  pressin-e  of  his  knee  against  th( 
angle  ;  an<l  the  surgeon  should  not  be  deterred,  by  the  fear  of  niakin] 
the  fracture  enmjilete,  from  using  all  the  force  tliat  is  nece.ssnry. 

(f-l  Depressions.      I  limit  the  use  of  this  term  to  those  cflscs  in  ■whici 
a  [lortion  of  the  outer  layer  of  a   flat  bone  <ir  the  spongy  portion  of 
long  bone  is  driven  inward   by  direct  violence,  usually  a  blow  with 
pointed   instrument.     The   injury  is  most    fre(|ueiith'  seen  in  the  vaid 
of  the  skull,  and  is  there  generally  termed  a  fracture  of  the  outer  tabl 
It  is  occasionally  seen  in  the  limbs  in  connection  with  com|)lete  fractu 

('/)  Separation  of  a  Splinter  or  of  an  Apophysis.     In  this  variety  a 
inchidcd  two  classes  of  fra<'turos  which  ditlcr  widely  in  their  mode  ol 
prcKiuction,  but  have  this  in  common  :  that  (lie  fraginent  does  not  conv 
prise  the  entire  breadth  or  thickness  of  the  bone,  and  iliat  eon.soipientlj 
the  continuity  of   the   latter  is  u<it  ilesfroyed.      In   the   first    class 
splinter  or  fragment  of  bone  is  broken  off  by  direct  violence  as  by 
I'utting  instrument ;  in  the  second  class  a  bony  prominence  is  torn  off 
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by  the  violent  contraction  of  the  muscle  attached  to  it,  or  by  traction 
through  a  ligament. 

The  sejjaration  of  a  splinter  or  scale  of  bone  by  a  sword-cut  or  bullet 
is  not  uncommon  in  the  spongy  bones  or  the  spongy  extremities  of  long 
bunes,  and  has  also  been  known  to  occur  in  the  shaft  of  the  tibia.  It 
is  an  injury  which  should  be  classed  rather  among  wounds  of  bones 
than  among  fractures.  The  separation  of  a  splinter  by  direct  violence, 
uDaccompanied  by  a  wound  of  the  soft  parts,  occurs  in  the  bones  of  the 
face,  at  the  crest  of  the  ilium,  and  at  exposed  points  upon  the  extremi- 
ties of  the  long  bones. 

Avulsion  of  an  apophysis,  or  of  a  scale  of  bone,  by  muscular  action 
is  a  far  more  common  accident  than  the  one  just  tlescribed.  The  lesion 
consists  in  the  fracture  of  an  apophysis  at  its  base  or  in  the  tearing 
off  of  a  portion  of  bone  to  wiiich  a  muscle  or  tendon  is  attache<l.  The 
fragment  may  consist  of  a  thin  layer  of  bone  corresponding  in  extent 
to  the  muscular  attachment  and  composed  almost  exclusively  of  the 
cortical  substance,  or  it  may  comprise  the  entire  thickness  of  an  apoph- 
y.-^,  as  in  fracture  of  the  olecranon  or  of  the  coracoid  process  of  the 
scapula.  The  internal  malleolus  may  be  torn  off  by  forcibly  bending 
the  foot  to  the  opposite  side,  or  the  epicondyle  at  the  elbow  by  forced 
lateral  flexion  of  the  forearm. 


2.  Complete  Fractures. 

The  term  complete,  when  applied  to  a  fracture  of  a  long  bone  indi- 
cates that  the  bone  is  divided  into  two  or  more  distinct  fragments  by  a 
h'ne  of  fracture  crossing  its  long  axis. 

[a)  Snbdivision  According  to  the  Direction  of  the  Fra.  3. 

Line  of  Fracture.  Such  terms  in  use  are  fransverse, 
Mique,  splintered,  spiral,  V-shaped,  T- or  Y-shaped, 
dmtate,  and  longitudinal.  Apparently  as  a  result 
of  physical  conditions,  fractures  by  direct  or  in- 
direct violence  which  Iwud  a  long  bone  arc  cither 
practically  transverse  or  markedly  oblique,  with  or 
fithout  splintering. 

The  line  of  a  transverse  fracture  does  not  de- 
viate more  than  about  15  or  20  degrees  from  that 
of  the  transverse  axis  ;  that  of  an  o/jl!qiic  fracture 
lies  near  an  angle  of  50  degrees,  Inxt  is  usually 
stmewhat  curved,  so  that  its  point  is  sharper.  A 
transverse  fracture  may  be,  but  rarely  is,  exactly 
transverse  and  smooth  (Fig.  3) ;  clinically  such 
•ictails  cannot  be  recognized  imless  the  fracture  is 
compound,  and  the  diagnosis  of  the  variety  is 
mwle  on  the  fact  that  the  end  of  the  fragment  can 
he  felt  through  the  overlying  soft  parts  to  be  a|>- 
proximately  .square  and  smooth.  In  the  o/)ll(/iie 
variety  the  line  of  fracture  may  be  single  (Fig.  5) 
or  multiple  (Fig.  4),  circumscribing  in  the  latter   _  ,    .       ,.v 

'  I  1      ,     n  ^  I  .   I  Transverse  fracture  of  the 

case  one  or  more  detached  fragments  which  ap^      ie,s  femur,  iguklt.) 
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mreiitly  are  furmcd  on  tlio  side  of  tlie  conaivity  createcl  by 
bending  of  tin?  IxHie  {xplintfre<l).  The  line  of  fnioturt'  in  eit 
form  may  lie  markedly  irrt-friihir  on  either  or  Ixilh  frag-ments.  Wl 
this  irregularity  is  found  on  both  fragiiienls  tin-  terni  tixjtlud or  ilriti 
is  applioti ;  wlien  it  is  found  only  on  one  side  the  sibsi'nee  of  a  cor 
sponding  line  on  the  other  is  due  to  tlie  eru.-liing  uf  tlie  bone  or  to 
si)litting  off"  of  one  or  more  large  fragments. 

Spinit  fraeturcs,  which  arc  rare,  are  prodHeed  by  torsion  of  the  bo 
and  are  found  in  the  fitiiui-,  Iniinenis,  an<l  til>ia.  In  iho  latter  tli 
are  better  known  as  l'-sl,iiji,il  (Kig.  (i),  ami  >-An  be  readily  recognii 

Vl:.  4.  lio.  5. 


Obltquc  ftnolure  liy  dln-t'l  prvasuru. 

(Kol'llKK.I 


Spiral  rrnctiirv  by  uutwunl  ruUllun  of 
lower  end.    (KuriiKH.) 


by  the  sharp  point  of  the  ii[i|>er  fragment,  wiiieh  ran  be  felt  niidwi 
between  the  erest  and  the  iiiternul  Imrdcr  of  tlie  bone.  From  t 
rc-entr;uit  angle  corresponding  to  this  ]iiiitit  :i  tissitre  runs  down  to  t 
iuikle-jiiiut. 

Under  the  term  loiif/lliullnnf  arp  inebided  very  <)blif|ne  frnelnres  ru 
ning  from  one  side  of  the  bone  to  the  other,  fractures  running  fro 
one  end  of  the  bone  to  or  nearly  to  the  other,  and  fractures  wliicb  sp 


4 


PATiioLoar. 


27 


Fio.  6. 


m 


lengthwi.-j*'  a  lon^  fragmont  intfrmediatc  hefwcen  two  transverse  frac- 

tim-s.      Tlie   lii'-t-natiinl   furin    is   proiliiocil    only   by    great    crusliiug 

viulfiKV,  uiiil   the  iirognosis  is  very  had,      Iti   the  otlier 

fiirnis  tlie  violence  is  iiulircet,  apparently  a  liend  (jr  twist 

of  the  bono  or  a  blow  received  at  one  end  ;  tlie  ill  re- 

»alts  which  have  so  commonly  followed  a|ipe:ir  to  be  due 

in  siinie  to  the  implication  of  one  or  both  joints  or  to  a 

failure  to  recognize  the  injury  and  maintain  imtnobility. 

Tlip  most  marked  cases  are  one  reported   by  Kriinleiii,' 

I  fracture    of   the   htnnerus   from    the   shoidder   (o  (he 

ellmw-joint,  in   a  man    twenty-s<.-ven    years  old,  by  an 

sttompl  to  raise  a  heavy  lad<ler,  and  one  by  ClfMjnet,  in 

1^31,  a  fracture  id' the  femur  from   the  intercondyloid 

ncitoli  to  a  point  just  Ik?Iow  the  trochanter  minor,  by  a 

fall  from  a  roof. 

A  fiimmiiintiul  fracture  of  the  sliaft  of  a.  long  Ixine  is 
one  in  which,  in  addition  to  the  complete  division  of  the 
Ixine  into  two  fragments,  there  is  als<i  extensive  splinter- 
ing of  the  portion  of  bone  adjoining  the  fmi'ture  or  of 
otK'of  the  fragments  (Figs.  7  an<l  8).  In  a  ettmmiiHited 
fracture  of  a  tiat  bone  the  bone  or  a  portion  tliercipf  is 
ttmkrn  into  several  rather  large  fragments,  with  or 
without  additional  small  ones  ;  in  this  use  of  the  term 
fractures  showing  only  two  or  three  fragments,  and 
thiise  rather  small,  are  excluded,  the  line  of  distinction 
Iwing  of  necessity  vague  an<I  arbitrary.  In  tlie  slii>rt  VHsUapcjrrnciure. 
bfiiicj  and  the  sixingy  ends  of  the  long  bones  cuimiiiini- 
tioD  is  frequently  a.4.sociated  with  crushing  »d'  the  spojigy  tissue,  or  the 

Fif).  7.  Fio.  8. 


m 


^^ssm 


OomialnatGtl  frmctiire  of  the  reiuur.  Comminuted  fniclnre  of  tho  lower 

with  tpUttini!  of  the  cuiic1)ii>i>,  end  nf  Ihc  rudiug.   ratmsroapect. 

■  KrOoliin  :  Dcutscbo  Zcittcb.  f.  Cliir.,  ISTd,  p.  132. 
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end  iif  llie  (lia|»liysnal  fragnx-nt  may  Im.'  drivon  into  the  expsinilcd, 
epoiitry  end,  oriisliing  it  i>r  si)littiiig  it ;  if  the  two  niuiti  fpagnieiits  are 
rjitiier  firmly  held  together  in  ihcir  new  relations  the  condition  is 
tiTnied  liitpartion  or  ivij/arfal Jriicliir'-  (Fig.  i')-  If  the  ern.shing  of  the 
spongy  tissue  Jms  taken  jihu-e  without  inuc-h  sjiliiitering  of  the  eortieal 
layer  tlie  term  fnidurc  with  cniti/iliif/  is  used  (Fig.  10).  This  erusli- 
ing  of  spongy  tisi^iie  is  ett'ected  by  breaking  down  the  innumerable 
fine  lamelljp  of  bone  and  forcing  out  the  fat  within  the  meshes,  as  a 
hariilfnl  of  snow  or  a  wet  sponge  is  eonipressed,  and  the  result  is 
e(]tiivaK'ni  to  an  iictual  loss  of  tissue;  that  is,  if  the  main  fragments 
arc  replaced  in  (heir  original  positicms  a  ga]i  is  lei't  between  them  cor- 
responding to  the  ]iositi()n  and  extent  of  the  crushing.  This  paj)  i» 
often  too  large  to  be  HUed  by  new  lione  formed  during  repair;  eonsc- 
((uently,  a  full  correction  of  the  dis|ila('enient  is  inadvisid>Ie,  even  when 
possible,  li'st  failure  of  imtou  slioidd  resriit,  and  the  surgeon  must  be 
content  to  obtain  union  with  some  duforniiiv. 


Fio.  9. 


Fio.  10. 


Intra-articular  fr&cUiK'  ul  tlir  liciid 
of  thf  llbiu,  will)  iniimrliiiii  anil  avpu- 
rulluii  uf  the  uppi-r  frii({iui*nt«. 


Fracture  or  the  calcAncnni,  wlUi  rruihlng. 


{/>)  Varieties  Dependent  Upon  the  Seat  of  the  Fracture. — A  fracture 
may  oceupv'  anv  jxiriiou  of  the  bone  and  be  known  liv  its  name;  for 
example,  fracture  of  the  neck  of  the  fcnnir,  of  the  lower  third  of  the 
tiliia,  of  the  head,  of  the  shaft,  of  tlie  inner  condyle,  of  the  acromion  ; 
interconilyloid  fracture,  when  it  passes  across  the  shaft  and  also  down- 
ward Ix'tween  the  condyles;  sepanttion  of  the  epipiiysis. 

Si'jtdnidon  nf  tfir  EjiijihiiKlx}  This  term  is  limited  to  separation  of 
epiphyses  which  have  not  yet  become  united  by  bone  with  the  shaft. 
This  union  takes  place  in  the  ditferent  bones  a(  dilVcrent  ages,  but  is 
Usually  complete  in  all  in  the  female  at  the  age  of  twenty-two  years, 
and  in  the  inah-  at  twenty-five  years.  Brtin.s-  eoilected  81  eases,  with 
101  separati<ms,  in  which  direct  examination  of  the  seat  of  injury  was 

'  The  first  work  upon  this  miliji'ct  is  by  O.  C.  Uolrhd,  "  TV?  Epipby?.iiini  iib  Ossium 
Dittphysi  Dicliictioitr,"  piil>lislit-il  at  T,<'i]Hio  in  17!M.  Muiiqiisit'ti  tlicsis,  in  ISii,  and 
IJriiiis'  HrticU*,  ill  1S78,  wi-re  tlir  fir'*t  in  wliirh  uny  ninsidt-riihli*  nunihcT  of  ca^os  wa« 
c«lh'o(<'<l.  Later  articles  will  he  n-fi-rri'tl  to  in  coiiniclion  with  thi- dilUTcnt  epiphyses, 
Quite  recenllr,  18!ls,  n  larfce  work  upon  thi>  suIijim'I  him  Iweu  published  by  John  Poland. 

'  BruuM:  Arcb.  f.  klin.  Chir.,  1»78.  vol.  xxii.  J..  MX 
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possible ;  the  points  of  greatest  frequency  were  the  lower  end  of  the 
femur  28,  lower  end  of  tiie  radius  25,  and  upper  end  of  the  humerus 
11.  Of  the  52  cases  in  which  the  age  was  given,  44  were  between 
ten  and  nineteen  years  old,  8  between  one  and  nine  years.  Of  61  in 
whicl)  the  line  was  exactly  described,  the  line  in  23  ran  exactly  along 
the  face  of  the  conjugal  cartilage,  in  5  it  ran  through  the  cartilage, 
and  in  33  partly  along  the  cartilage  and  partly  through  the  adjoining 
"chondroid"  tissue  on  its  diaphyseal  side.  An  important  feature  is 
the  fact  that  the  periosteum  of  the  adjoining  portion  of  the  shaft  is 
freely  stripped  off,  preserving  its  continuity  to  a  large  extent  with  the 
epiphysis. 

The  mode  of  production  appears  usually  to  he  by  cross-strain,  the 
limb  being  bent  beyond  the  limit  of  normal  motion  in  the  correspond- 
ing joint  or  in  a  direction  in  which  there  is  normally  no  motion ;  for 
example,  lateral  bending  at  the  knee. 

The  displacement  may  be  very  slight  or  so  great  as  wholly  to  sepa- 
rate the  fractured  surfaces  from  each  other.  Colles's  fracture  at  the 
lower  end  of  the  radius  in  the  young  is  occasionally  a  separation  of 
the  epiphysis  with  slight  displacement  (see  Plate  XVII.,  fig.  2);  at 
the  upper  end  of  the  humerus  the  displacement  is  usually  equal  to 
about  half  the  thickness  of  the  bone;  complete  displacement  I  have 
seen  only  at  the  lower  end  of  the  femur  three  times,  and  once  each 
at  the  upper  end  of  the  fibula  and  at  the  head  of  the  femur. 

The  diagnosis  is  made  in  the  cases  of  slight  displacement  on  the 
history  of  the  injury  and  tenderness  on  i)re8sure  limited  to  the  line  of 
jnnction  of  the  epiphysis  and  shaft;  in  the  others  by  recognition  of  the 
deformity  and  of  the  size  and  shajw  of  the  fragment.  When  the  dis- 
placement is  gresit  reduction  may  be  seriously  opposed  by  the  interpo- 
sition of  the  loosened  periosteum. 

The  prognosis  is  affected  by  the  possibility  of  arrest  of  growth  due 
to  an  uncorrected  displacement  or  to  premature  ossification  of  the  cf)n- 
jugal  cartilage.  A  few  such  cases  liave  been  reported.  This  defi- 
cienoy  of  growth  is,  of  course,  most  marked  in  those  wiio  receive  their 
injiin^  at  an  early  age,  and  secondly  in  those  cases  in  which  the 
affected  epiphysis  normally  takes  the  larger  part  in  the  growth  of  the 
bone  in  length,  namely,  the  upper  end  of  the  humerus  and  tibia  and 
the  lower  end  «)f  the  femur  and  radius.  I  have  seen  two  cases  in 
which  this  injury  at  the  lower  end  of  the  radius  at  the  age  of  fourteen 
years  pro<luced  a  late  deformitv  exactlv  resembling  tliat  of  a  verv  bad 
Colles's  fracture.     (See  Plate  XVII.,  fig.  1.) 

(r)  Intra-articiilar  or  articular  fractures  arc  those  in  winch  the  main 
line  of  fracture,  or  a  subsidiary  one,  extends  into  a  joint.  Common 
examples  are  fractures  of  either  condyle  of  the  femur  or  humerus, 
intercondyloid  fractures  of  the  sjime  bones,  fractures  of  tlie  patella 
and  olecranon.  The  special  importance  of  the  variety  arises  partly 
from  the  implication  of  the  joint  in  the  inflammatory  resurtion  follow- 
ing the  trauma,  but  mainly  from  the  change  in  the  niec-hanical  condi- 
tions produced  by  the  displacement  of  the  fragment  and  the  formation 
of  adhesions  or  of  callus.  Thus,  the  result  after  a  fracture  of  the 
patella  in  which  the  permanent  displacement  is  slight  is  usually  very 
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pnad,  wliilc  Hint  fiillnwin^  a  fracture  of  a  ermflyle  of  the  humerus  or 
itf  the  ht'jul  (if  llic  tiliiii  loav  he  prcjit  limitntiuii  mI"  the  niuliotis  of  the 
joint.  In  (he  _vnun<r  e.\cefi?.ive  tonnatitm  of  bdiie  (int.>iile  nf,  htit  near 
to,  tiie  joint  as  the  result  nf  the  trantnalie  irritation  of  the  jteriosteum 
niiiy  also  nieehanieally  litiiit  tlie  motions  of  tlie  joint.  An  ini]Mirtant 
factor  in  [innltieinp  the  IkuI  result  is  found  in  the  diffienUv  or  inipos- 
sibility  of  jirojierly  rechicing  the  disjihieenient  or  maintaining  the 
rf(ln<'tiou  lieejinse  of  tlie  sfTiall  size  of  the  fratrrnent  and  the  laek  of 
ellieient  means  of  aetitrg  iqion  it.  Among  other  causes  are  llie  henior- 
rhagc  into  tlie  joint,  the  iiiflaminafioti  of  the  syiioviiil  raenitirane  and 
udhe.sifins  of  its  <i[i])osiiig  .surfaces,  and  (he  iuHamniatory  thickening, 
retraction,  and  lo.ss  of  pliability  of  the  peri-articular  tis.sne8.  The 
<legree  of  these  changes  varies  with  that  of  the  inflammatory  reaction. 

3.  Multiple  Fractures. 

This  term  is  ap]>tied  to  the  simultaneous  fraetnre  of  two  or  more 
non-adjaeent  lioues  anil  two  or  more  fractiu'cs  of  the  siune  hone  who.sc 
lino.«  are  not  continuous  with  one  another.  The  term  iltnihle  is  also 
used  when  there  are  oidy  two  fractures.  This  definition  is  intende<I 
to  exclude  siniirltaneous  fracture  of  both  bones  of  tlie  leg  or  forearm 
and  fractures  which  involve  two  or  more  adjix^ent  hones  of  the  skull 
or  |K'lvis.  The  term  is  freipiently  apjilied  to  fracture  of  two  or  more 
ailjacent  ribs,  and  sometinies  to  cases  of  extensive  splintering  of  the 
flat  1m  (lies. 

Multiple  fnicturos  of  a  single  bone  arc  caused  by  violence,  u-sually 
great,  acting  in  part  directly  against  the  sliaft,  ns  the  fall  of  a  heavy 
weight  or,  as  in  one  of  my  own  eases,  by  the  striking  of  the  thigh 
against  a  tree  when  the  jialicnt  was  thrown  from  a  carriage.  The 
condition  may  be  .serious  as  to  life,  because  of  the  shock  of  the  injury, 
antl  in  respect  of  restoration  of  form  and  function,  Iteeaiise  of  the  diffi- 
culty of  controlling  the  piisition  of  the  iiifermediatc  fragment.  There 
is  also  the  chance  of  overlooking  one  of  the  fractures. 

jVIulti|iIe  fractures  f>f  diH'creut  bones  are  also  usually  caused  by 
great  violence  ;  the  jn'oguosis  is  atleeted  much  more  by  the  as.sociated 
injuiies  and  shock  t!i:tn  by  the  niultijiliciiy  ot'  ihc  fntetiires.  If  the 
patient  survives  the  (U-iniary  effects  of  the  accident  the  fractures  lieal 
in  the  ordinarv  manner. 


4.  Gompoimd  Fractures. 

A  compound  fracture  is  one  in  which  eomnuinication  lietween  the 
fnicture  an<l  the  external  air  is  established  through  a  wniind  of  the] 
.soft  parts.  The  iinjmrtance  of  this  communication  ari.ses  through  the 
possibility  of  infection  of  (he  woimd  from  without,  with  all  the  risk.s 
involved  in  the  con.seipient  suppuration  of  the  bone  and  the  lacerafe<l 
soft  i)arts.  In  a<!dition,  a  large  proj>or(ioii  ni'  compound  fnictures  are  i 
caused  bv  direct  violence,  and  the  eouscipierit  laceration  of  the  over- 
Iving  soft  parts  is  such  as  to  be  a  serious  addition  to  the  fact  of  fracture. 
Ill  otiier  «ises  the  external  wound  may  be  merely  a  puncture  made  by  I 
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'ttf  broken  end  <if  the  hone,  which,  under  suitahle  treatment,  heal*  in 
I  lew  (lays,  making  tlie  Cractiire  thericelorth  a  .sini|>le  one. 

A  fnu-liire  that  is  simpli'  at  liivt  may  be  nuule  ffinipnnnd  hy  the 
(Inngliing;  of  the  overlying  skin   in  <'on.su«iiipiu'e  nl'  its  iujiirv  Ijy  the 

firinuir)"  violence  or  of  pressure  upon  it  liy  a  displaced  fragment,  or 
ty  the  later  forcing  of  the  sharp  end  of  a  fragment  llirnngli  the  skin 
in  tlie  Bgitation  of  delirium  or  in  an  altein[vt  to  use  the  limh  wliile  in 
ipmranee  of  the  character  of  the  iiijnrv  that  has  heen  received. 

C<)ni[)ound  fractures  are  most  fre<juent  in  the  iinver  limbs,  ancl  eom- 
prise,  aecoriling  to  <iurlt,  1(3  [>er  cent,  of  all  fractures  of  tfie  limbs. 
Excluding  those  of  the  hand  and  foot,  the  relative  fre<piency  of  the 
more  oonimon  ones  is  as  follows:  I^g,  17.9(5  per  cent.;  forearm, 
11.68  per  cent. ;  fcmnr,  7.05  per  cent.  ;  humerus,  (5.76  j>cr  cent. 

In  determining  the  compound  character  of  a  fracture  it  is  sufficient 
tiio-^tablish  the  fact  that  the  wound  of  the  soft  jiarls  extends  through 
till' enveloping  fascia  and  to  the  immediate  neighlioriiond  of  tlic  seat 
<i{  fnicture,  for  even  if  the  gross  lesion  should  tiot  extern!  to  the 
liniken  f-urfaee  of  the  bone,  yet  the  mintiter  lacerations  and  the 
extravas!itc<l  blofKl  create  a  path  for  the  spread  of  infection  that  bringa 
the  mndition  fully  within  the  definition  and  the  special  dangers. 

Tlie  progni>sis  varies  so  greatly  with  the  extent  and  character  of  the 

jnjiiri-  to  the  soft  jwrts  that  statistics  w1m<'Ii  take   no   acccpiint  of  these 

Vaiiations   have   but  little  value.     A    fnicture    produced    \>y   indirect 

fJolKnce  an<l  made  compound  by  a  puncture  of  the  skin  by  the  end  of 

jubcutuntHMis  bone,  such  .as  the  ulna  or  tibia,  may  be  confidently 
(|iccted  to  heal  un<ler  apjiropriate  treatinent  as  kindly  and   protn|)tly 

a   simple   fnicture  ;     while   one   pnnhired    liy   direct   violence  and 

nrnpnnieil  by  destruction  of  the  skin  atid   muscles  cati  ileal  ouly   by 

nnulation,  ami  will  probably  suppurate,  notwithstanding  all  the  care 
hat  may  be  given  it;  or,  the  associated  damage  to  the  soft  parts  may 
'  such  that  the  limb  woidd  b>e  Useless  even  if  the  wound  should  heal. 

The  shtK'k  of  the  injury  is  usually  much  greater  than  that  of  sim|)le 
scture,  and  may  cause  death  in  a  few  lioin'.-,  and  the  ]>r()bability  of 
be  existence  of  K-rions  associated  lesions  is  also  greater  lu-cause  of  the 
Mally  greater  violence  that  has  produced  the  fractun-.  This  is  shown 
liv  the  following  stilt i sties :  During  two  years,  February,  IHilo,  to 
N'bmary,  1S97,  there  were  received  at  the  Hinlsoti  Street  Hos]ntal 
'1  (V(mjx)un«l  fnictures  of  the  limbs,  exclusive  of  those  of  the  hand. 
Klfvon  of  these  |>alients  die<i  within  twenty-tour  hours  after  the  acci- 
tlcMt,  ;{  r>f  the  II  having  also  a  fnicture  of  the  base  of  the  skidl  ;  4 
mort-  iVusl  within  three  days  after  (he  accident,  making  in  all  l/j 
ili^ths  (or  12.  if  the  fractures  of  the  skull  are  exelndetl)  directly  due 
tfi  the  sthiM'k  of  the  injury,  a  nKjrtjility  of  21  per  cent.  This  is  largely 
in  exw-s-s  of  that  following  simple  fnictures,  altluuigh  they,  too,  may 
'«■  nix-ocnpanied  by  other  grave  lesions  or  by  severe  shock,  or  may 
•'1  n  fatal  pneumonia  or  attack  of  delirium  Iremeiis.  I  cannot 
:he   final    n^ult   in    the   remaining  h!)  cases  of  my  list,  because 

i_v  of  tlieni   were  tnui'^ferred   to  their  homes  or   to  <ither  hospitalii 
they    had    recovered    from  the   primary  cffect.s  of  their  injuries. 

least  three  of  them  underwent  amputation. 
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Miimfonl,'  follatiiip  ;300  ca.sfs  (exdiuliiifi  timse  that  died  within  ti 
first  twelve  liuur.s  and  tliow  treated  \iy  |)riniiiry  amputation)  received 
at  tlie  Massieliiisetf.s  (ienend  Ilo.s|iitai  during;  tlie  prceedinp  eight 
years,  fimnd  a  mortality  of  ;!'•,  or  ill  per  rent.,  the  eau^es  of"  death 
being  sepsis,  10;  sliock,  7;  duliriiim  ircnieiis,  0;  f'al  einholism,  3; 
gangrene,  3  ;  nephritis,  1.  Tlie  highest  niurtality  was  in  fractures  o£ 
the  femur — 25  cases  with  7  deaths,  2iS  per  cent.  ■ 

The  principles  of  treatment  are  to  transform  the  fracture  into  « 
isitiiple  one  as  prniii|)tly  as  ]>ossil)le,  to  iiiiiiiiiiize  siippiinition  and  kec|) 
it  superficial  when  it  is  im-vitalile,  and  to  protect  against  otlicr  infc<^ 
tioii  wiiile  the  wound  is  ojieii,  iiieainvhiie  iitiuioi)ili/ing  the  fnignu'iiL< 
by  suitable  splints.  Kor  details,  see  chapter  on  Treatment.  Unrlir 
tlie  protection  of  strict  asepsis  the  (]uestion  of  the  need  of  amputation 
may  often  l>e  postponed  inttil  after  the  iirogress  of  the  case  shall  have 
clearly  shown  whether  or  not  the  lirid>  can  be  saved. 


5.  Gunshot  Fractnres. 

Tlic  call  for  separate  consideration  of  this  variety  of  compound  frao 
turcs  comes  tiirough  peculiarities  of  the  lesions  and  dangers  consequeul 


Fio.  11. 


Via.  12, 


Contusion  of  side  nffrmur  by  plabil-hall :  "sjTnmetrlwil " 
fisaarc  of  the  opjiositc  side.    (1'oti.ET  anil  Boi-i««ji;k.t.) 


Transvcrec  frsftiire  of  the  i 
by  n  !i(>ciit  bull.     (KiCABD.) 


upon  the  small  size  and  the  velocity  of  the  pmjectilc.  The  subject 
consequently,  is  nitluT  more  limited  than  its  title  might  suggest,  an< 
does  not  include  fractures  by  large  balls  or  picf'cs  of  shell,  in  whici 

>  Mumford:  Boston  M<-<lirn1  und  SnrRical  Journal,  May  10,  I8M. 


Fracture  of  Radius  by  Small  Bullet  of  High  Velocity  enter 
Ing  at  the  Hand  and  emerging  at  the  Elbow. 


Same  Case  as  Plaie  I.,  afier  repair 
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the  pxtensive  laceration  of  the  soft  parts  is  even  more  important  than 
the  fracture. 

The  special  features  are  the  usually  extensive  splintering  and  fis- 
suring  of  the  l><>ne  and  the  bruising  of  the  tissues  along  the  track  of 
the  bullet  which  may  prevent  prompt  healing  of  the  wound.  These 
features  are  found  in  varying  degrees,  corresponding  to  the  velocity  of 
the  hall  and  to  its  size.  A  ball  whose  force  is  nearly  spent  may,  on 
striking  the  shaft  of  a  long  bone,  do  no  injury  at  the  point  of  impact, 
but  may  yet  cause  a  curved  fissure  nearly  circumscribing  a  cortical  frag- 
ment on  the  opposite  side  (Delorme,  Fig.  11);  if  its  speed  is  slightly 
greater,  and  esjiecially  if  it  strikes  the  spongy  end  of  the  bone,  it 
causes  a  depression  of  the  surface  only ;  if  the  ball  is  large  and  its 
veltvity  low,  and  the  point  struck  is  near  the  centre  of  the  sliaft,  a  trans- 
verse fracture  ( Fig.  12),  or  an  oblique  one  (Plate  VI.)  may  be  produced. 
At  higher  velocities  the  bone  is  |)erforated,  with  more  or  less  splinter- 
ing and  fissnring  (Fig.  13),  or  the  entire  cylinder  for  a  length  of  one 
or  two  inches  is  split  into  small  fragments  which  are  driven  far  into 
the  surrounding  tissues  (Fig.  14).     See  also  Plate  I.     With  the  latter 


Fio.  13. 


Fig.  14. 


Perforating  shot-wouml  of  tibia. 
(RirAUU.) 


a,  viitrance :  b,  exit. 


may  Ik?  associatc<l  extensive  laceration  of  the  soft 

parts  on  the  distal  side.     In  other  cases  the  bone 

is  fissured  or  split  into  large  fragments  on  each 

side.     Occasionally  the  bone  may  be  simjily  per- 

foratwl  or  notched,  and  then  broken  l)y  the  sub- 

f*<picnt  u.se  of  the  liml).     I  have  seen  two  such 

cast's ;  in  one  the  jKitient  was  shot  by  a  policeman, 

and  .IS  he  ran  away  the  femur  broke  at  tlio  point 

where  it  had  been  perforated  ;  he  died  of  tetann.**. 

In  the  other,  fracture  of  the  leg,  the  same  sequence  was  ol)scrved,  but 

the  patient  survival,  and  the  exact  character  of  the  injury  cau.sed  by 

the  bullet  remaine<l  unknown. 

In  tlie  case  shown  in  Plate  I.,  in  which  the  l»all  entere<l  between  the 
fingers  and  emerged  above  the  elbow  after  extensively  s])lintcring  the 
lower  half  of  the  radius,  the  skin  of  the  forearm  was  torn  longitudi- 
nally in  several  places,  apparently  by  the  distending  effect  of  the  ball. 


Fraottire  of  femur  by 
tmll  from  n  I.<>bi4  rifle: 
siimll  oiilibre:  \\\\i\\  v«- 
l"city.      (<"H.\fVEi.     mid 
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goo<],  wliilo  tliat  followinp  a  fracture  uf  a  rnntlylc  nf  Ihe  liumerus  or 
of  Ihf  head  of  tlu'  tibia  may  In-  fjii'af  liinitatinn  of  tlie  motions  of  the 
joint.  In  tlic  yoiiiiji  cxwssivo  formation  of  bono  out^■i(le  of,  but  near 
to,  the  joint  as  tliu  roiilt  of  tlic  trniimattc  irritation  of  tlie  |}crio!iteura 
may  also  mecliaiiically  limit  the  motions  of  tlu-  joint.  An  im]><)rtaDt 
factor  in  jirodtiuin^  tin.'  Ijad  resnit  is  foninl  in  tin-  diffioiiity  or  iniixs- 
sibility  of  jirojK'rly  ri'diieinfr  the  displacement  or  maintaining  tJie 
reduction  because  of  the  small  size  of  the  fnijjntvnf  and  the  lack  of 
cllicienl  means  of  acting'  n|n>n  it.  Atnoiif;  other  causes  are  the  henior 
rhasie  into  the  joint,  the  iriHanimation  of  tlic  synovial  mendinino  and 
adhesions  of  its  ojjposiiif^  surfaces,  and  the  iniiammatory  thickening, 
retraction,  and  loss  of  ])Iiability  of  the  peri-articular  tissues.  Tw 
degree  of  these  eliangcs  varies  with  that  of  the  inflamniatorj'  reaction, 

3.  Multiple  Fractures. 

This  term  is  applied  to  the  simnltancuns  fracture  of  two  or  more 
non-adjacent  honi's  and  two  or  more  fractures  of  the  same  iione  whosf 
lines  are  not  continuous  witli  one  another.  The  term  fUiublf  is  also 
used  when  there  are  only  two  fractures.  Tins  definiliitn  is  intended 
ti>  exclude  sinudtaneous  fracture  of  both  bones  of  the  leg  or  forearm 
and  fractures  which  involve  two  or  more  adjacent  bones  of  the  skull 
or  jK'lvis.  The  term  is  trcijLiently  applied  ti>  fracture  of  two  or  more 
adjacent  ril)»,  and  sometimes  to  cases  of  extensive  splintering  of  the 
flat  Lwiies. 

Multiple  fractures  of  a  single  bone  are  caused  by  violence,  nsuidir 
great,  acting  in  part  directly  against  the  shaft,  as  the  fall  of  a  heavy 
weight  or,  as  in  one  of  my  own  cases^  liy  the  striking  of  the  thigh 
agaitist  a  tree  when  the  jiatient  was  thrown  from  a  carriage.  The 
condition  may  be  serious  as  to  lil"e,  because  of  the  shock  of  the  injiirr, 
and  in  respect  of  restoration  of  form  and  ('unction,  l>ecausc  of  the  difli- 
ciiltv  of  controlling  the  position  of  the  internH'diate  fnigment.  There 
is  also  the  chance  of  overlooking  one  of  the  fractures. 

Multiple  fractures  of  ilifferent  bones  are  also  usually  caused  hy 
great  violence  ;  the  prognosis  is  all'ceted  much  mi)re  by  the  associated 
injuries  and  shock  than  by  the  mnlliplieity  of  ih<'  fractures.  If  the 
patient  survives  the  primary  etlects  of  the  accident  the  fractures  he«l 
in  the  ordinary  manner. 


4.  Compound  Fractures. 

A  compound  fracture  is  one  in  which  commiuucation  between  <!•* 
fntcture  and  the  exMernal  air  is  established  through  a  wound  of  the 
soft  parts.  The  irnjmrtanee  of  this  cominnni<'ation  arises  throuph  the 
possibilitv  of  infection  of  the  wound  from  without,  with  all  the  risk.' 
involved  in  the  conseqtietd  suppuration  of  the  bone  an<l  the  laceratw 
sol't  jiarts.  In  addition,  a  large  proportion  of  eomjMinnd  fracture?  are 
caused  by  direct  violence,  and  the  eonse<tuent  laceration  of  the  over- 
lying soft  parts  is  such  as  to  be  a  serious  addition  to  the  faetof  fracture. 
In  other  cases  the  external  wound  nuiy  be  merely  a  puncture  made  hv 
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broken  end  of  the  hone,  which,  under  suitahlc  treatment,  heals  in 
I  few  diivs,  making  the  fracture  llienceforth  a  simple  one. 

A  fnicture  that  is  sim|)k'  at  first  may  be  made  coiiipoimd  hy  the 
(Inugliing  <if  the  overlyinj;  skin  in  eonser|iienee  of  its  injiirv  by  the 
iiriiuary  violence  or  of  pressure  ui)<)n  it  by  a  displaced  IVaj^ment,  or 
liy  llif  later  forcing  of  the  sharp  end  of  a  fragment  through  the  Kkin 
ill  (lie  agitation  of  delirium  or  in  an  attempt  to  use  the  liml)  while  in 
ignoraneo  of  the  character  of  the  injury  that  has  been  received. 

C(im|)ound  fractures  are  nmst  fre<|Uent  in  the  lower  limbs,  and  com- 

!ri*,  aco4irding  to  Gurlt,  I 'J  per  cent,  of  all  fractures  of  the  limbs. 
Excluding  those  of  the  han<l  and  foot,  the  relative  frequency  of  the 
more  common  ones  is  as  follows:  I>eg,  17.91)  per  cent.;  forearm, 
11.68  Iter  cent. ;  femur,  7.05  jK'r  cent.  ;  humerus,  6.7ti  per  cent. 

Ill  iletermining  the  conipound  character  of  a  fracture  it  is  siifHcient 
tiiesl.ihlish  the  fact  that  the  wound  of  the  soft  parts  extends  tlirough 
tlif  enveloping  fascia  an<l  to  the  immediate  iieighlMirhofKl  of  the  seat 
of  fracture,  for  even  if  the  gross  lesion  should  nut  extend  to  the 
broken  surface  of  the  bone,  yet  the  minuter  lacerations  anil  the 
«travasatc<l  blood  create  a  jjath  for  the  spread  of  infection  that  brings 
tbf  condition  fully  within  the  definilirm  and  the  s|R'ciaI  dangers. 

The  pniiinosis  varies  so  greatly  witli  tiic  extent  and  character  of  the 
injiin-  to  the  soft  parts  that  statistics  which  take  no  account  of  these 
variatii)ns  have  Init  little  value.  \  fracture  priKliiceil  by  indirect 
violence  and  made  compound  by  a  ])nn<;tnre  of  the  skin  In'  the  end  of 
a  ^iiiicMitaneous  bone,  such  as  the  idna  or  tibia,  may  be  confidently 
^ilKvte*!  Us  hejd  under  ap[)roprtate  treatment  as  kindly  and  promjitly 
I*  »  simple  fracture  ;  while  one  pioducctl  by  direct  violence  and 
wnin|)!uiie«l  by  destruction  of  the  skin  and  muscles  cun  heal  only  by 
gKmiiliition,  and  will  probably  su]»pumte,  notw  ithstamliiig  nil  the  care 
llut  may  Ik-  given  it;  or,  the  associateil  damage  t<j  the  solt  ])arts  may 
besueh  that  the  limb  would  lie  useless  even  if  the  wound  shoidd  heal. 

Tile  sluH'k  <»f  the  injury  is  usually  much  greater  than  that  of  simple 
fraetiire,  an<l  may  cause  death  in  a  few  hours,  and  the  [imbability  of 
the  ('xisicnce  of  serious  associateil  lesions  is  also  greater  because  of  the 
iiMially  greater  violence  that  has  produced  the  fracture.  This  is  shown 
W  the  following  statistics:  During  two  years,  February,  181)5,  to 
Ffbniary,  1897,  there  were  received  at  the  Hudson  Street  Hos|)ital 
''I  r(im|Hinnd  fractures  of  the  limbs,  exclusive  of  those  of  the  hand. 
Eleven  i>f  these  patients  <Iied  within  tvventy-foiir  hours  after  tlie  ac<'i- 
<fcnt,  a  of  the  1 1  having  also  a  fracture  of  the  base  of  the  skull  ;  4 
"inne  die»l  within  three  days  after  the  accident,  making  in  all  15 
'le«tb9  (or  12,  if  the  fractures  of  the  skull  are  cxelndcd)  directly  due 
Uithc  shriek  of  the  injury,  a  mortality  of  21  per  cent.  This  is  largely 
■"  -- of  that  following  simple  fiiictitres,  although  tliey.  too,  may 
iifmnied  by  other  gnive  lesions  or  by  severe  shock,  or  may 
"jJ  (o  a  fatal  pneninoin'a  or  attack  of  delirium  tremens.  I  cnnnot 
pvc  the  final  result  in  the  remaining  55  cases  of  my  list,  because 
vuny  of  them  were  transferred  to  their  homes  or  to  other  hospitals 
•ft'T  they  had  recovered  from  the  primary  effects  of  their  injuries. 
At  least  three  of  them  underwent  amputation. 
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not  tfif  penctrntwl  cpipliysis,  l>ut  is  mainly  composed  of  aillus  form 
by  tiio  fsIri|)|H'(l-ii|)  ]itTi<)sU'iiin. 

0.  Direct  longitudinal  separation  is  soin  rnoi?!  fW-qiiL-iilly  aiU-r  fractiiiv 
of  tlu'  |)!itoiIu,  and  is  then  iliio  partly  to  tiie  rctniotion  of  the  qiiadri- 
cops  and  partly  to  tliu  distention  of  llie  joint  by  bliKwl  and  exudate. 

Anioit^-  the  irra/n/nr  displiici'iiicnts,  thost-  whicli  do  not  fall  entin-ly 
witiiin  the  :ii>ove  I'ia.ssification,  tnuy  be  MK'ntiontMl  rotation  of  one  frap- 
nient  atjoiit  its  transversa'  axis,  as  in  sonic  fractures  of  tlic  neck  of  tlii; 
iiunieriis,  crossing  f)f  the  fragments  in  tiie  form  of  un  X,  nntl  the  intor- 
jHJsitittn  of  a  bono  between  two  fractured  one»,  or  of  the  end  of  llie 
shaft  lietwecn  its  separated  condyles. 

(B)  THE  SOFT  PARTS. 

The  periosteum  may  be  simply  loo.sene<l  from  the  surface  of  boiie 
adjiiiiiiiifi  (he  rractiire,  or  it  may  be  torn  across  tliroiighont  the  wh"!* 
or  only  a  porlton  of  its  extent  at  or  near  tlie  line  of  fracture.  Tlie 
first  form  | excluding  fractures  of  the  flat  bones)  is  found  only  in  frac- 
tures with  slight  displacement,  and  espei^ially  in  the  young,  in  wliom 
the  periosteum  is  tiiicU  and  resistant.  .Such  fractures  are  known  a: 
HubnrrioKtidi.  Tliev  nuiv  be  rei-oiriii/c<l  or  inferred  from  the  voutli  "f 
the  patient  and  the  sliglit  dis()lacenient  and  abnormal  mol.>ility  of  the 
fnigtuents.     Their  prognosis  is  except ioually  good. 

('onij)Iete  rupture  of  the  periosteum  :ill  around  tlie  bone  i.s  probably 
infreipient  and  to  be  found  only  in  fractures  with  great  displacement 
Exaniinati<jn  of  I'resh  speeinieus  and  of  the  |)()sitioii  and  shape  of  th( 
callus  ill  those  that  have  iiiiitrd  indicates  that  in  most  eases  the  conti- 
nuity of  the  jicriosteMiii  is  preserved  on  one  side,  the  continuous  porliol 
being  stripped  olf  one  of  the  fragments  tor  some  distance  and  formin| 
a  "  jyeriosteal  bridge  "  (Oilier),  which  unites  the  two  fragments  aiH 
takes  an  important  j)art  in  the  snb.sccjuctit  repair.  (I'late  III.  ai" 
Pig.  19.) 

.  ri.i.  19. 


•  Periosteal  bridKC  "  »fter  fniolurc  of  a  rib. 


The  muscles  may  escape  injury  or  may   be  extensively  torn.     TW 
neighboriuir  connective  tissue  is  torn  and  inJiltrated  with  blo«Hl  fmmi 
own  vessels  or  from  those  of  the  broken   bone.     Injury  to  import.nO 
vessels  and  nerves  is  rare ;  it  will  l>e  described  under  Complication 
Chapter  VI. 
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The  skin  may  Iks  torn  by  the  original  violence  or  by  the  sharp  end 
of  a  fnignient,  or  it  may  be  so  bruised  by  the  original  violence  or  so 
pri'riswl  ii|K)n  by  a  displaced  fragment  that  it  subs«.^quently  sloughs, 
rhesfi  lesions  of  the  skin  may  communicate  with  the  seat  of  fracture 
((•Dmpound  fracture),  or  may  be  at  a  distance  therefrom  and  without 
influence  iijion  its  course,  except  so  far  as  they  may  interfere  with  the 
applii'ation  of  splints.  Discoloration  of  the  skin  due  to  extravasatcd 
liliMxl  lM;neuth  almost  invariably  appears  after  a  dav  or  two,  and  may 
U'  wi(lc?;prfa»l.  I^irge  blebs  filled  with  dark,  blootl-stained  scrum  fre- 
(|n)-utiy  upiMfar  u{x>n  the  limb  near  the  fracture  by  the  second  or  third 
(lav. 


CHAPTER    III 
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PrediniiOHiiig    Ciuistes — Determining    Cmises — Spontaneous     am)     Patliolog 
Kracturi^* — liitra-iilt'rinc  Fraiturcs  aiul  Fr:u:turi's  Ituriiig  Delivery. 

The  ciHises  of  fraftnre  may  be  groiiiH'<I  under  two  heads:    A.  The 
preili^poniiiff  causes;  IJ.   Tlir  immcdiatf  w  ihienithtlng  aiusfs. 


The  Predisposing  Causes 

are  of  tliroc  kinds:  (1)  the  external.  (2)  tlic  iiuniial  or  ]ih_v,-»it»l<)j^ioal, 
ami  ('^}  thr  |>iithnl(>}ric;il.  Must  of  tlic  latter,  wliii-ii  roiisist  in  a  iix-al 
or,  iiHirc  rarely,  a  i::i'iii'nil  fliniiniition  ui'  tlie  str('iii;tli  or  :rii  actual  <]c- 
strtictinn  of  iIm'  lione  hy  a  local  or  jreiicnil  (liscasi-,  will  he  coiir-iilori-d 
undiM-  the  head  of  S|»oiitaiicoiis  or  I'atlii)kii^ic:d  Fraelurt'S. 

The  external  predisposing  causes  are  those  iiieidental  to  various  occu- 
paliotiw  anil  modes  of  lil'e  which  iiivfilvo  greater  exjiosiirc  to  dcter- 
niiniiiij;  causes  ;  tlioy  ai-count  for  the  great  excess  of  fractures  in  males 
over  those  iu  CcTualcs  between  voiitli  and  old  age,  and  for  their  rarity 
in  young  chihlrcn. 

The  normal  or  physiological  causes  are  tliosc  wliich  have  their 
origin  in  the  jmsilion  and  functions  (jf  tlie  different  Imjik's.  Tlie 
hones  of  the  skull  and  chest  are  bndien  when  the  violeiu-e  against 
which  ihcy  arc  ilcsigned  to  |)rotcet  the  enclosed  visj-cni  is  loo  great  for 
their  power  of  resistance;  the  use  id'  the  arms  in  many  oecujiatinns 
cx|Mi>es  llicni  to  fracturing  violence,  ami  they  and  the  lower  lindis  are 
hroken  in  falls  all  the  more  easily  Ijecause  id'  the  contraction  t)f  tlie 
muscles  hy  which  they  are  stitfened  to  protect  tlie  body  ag-ainst  liie 
shook.  In  like  nminier  the  normal  curves  in  single  or  associa(<'d  bones 
— e.  ;/.,  the  clavicle  and  sjiiuai  column — which  supply  ;ui  elasticily 
that   is  ](rolc<'tive  of  the   vis<'cra   increase  their  liability   to  fracture. 

Iiiti'rutltiii/  iilrojilit/  oi'  tin-  bones,  which  is  so  common  a  sciulechange, 
is  inidoulitedly  the  cause  of  the  greater  relative  fretiucncy  id'fractnre-s 
in  the  (dd  ;  and  its  agency  becomes  all  the  more  ap|K)rent  when  the 
nsna!  withdrawal  of  the  aged  from  the  oi-cujiations  which  most  ex|)ost' 
to  fractiir<'  is  t;iken  into  account,  '^fliis  atrophv  consist.■^  in  iliiiniing  of 
the  cortex  oi'  the  shafts  and  of  the  trabecuhe  of"  the  sjiongv  (lortions 
atnl  i>f  the  >hort  bones,  not  in  a  relative  increase  of  the  linn-  sjilts  in 
the  bone  tissue  itself,  as  was  long  supt)osed.  It  is  an  a<-tual  ditninntion 
of  the  liorte  substance  and  a  corresponding  iucroise  of  the  fat  and  oilier  fl 
soft  ])arts  contained  in  it.  In  the  old,  and  when  not  extreme,  il  may  " 
be  classed  as  a  normal  ]n-edis|)osilioii  to  i'metiire,  but  when  it  appcjirs 
prematurely  or  reaches  an  ex frcine  degree  it  must  lie  dccnieil  patholos- 
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Ksl  and  olasiieil  witli  other  similar  atrupliies  whose  nature  and  causes 
are  nut  Well  uiulorstoixl. 

The  inherited  ur  cdr/i/  drrrltipcii  liahUitij  to  fi-.u'tiiiv  wliii'h  has  heeii 
obsen-ed  in  certiiin  individiiain  and  thii)ilies  wliowere  in  otiier  resjiects 
normal  is  prohahly  the  ^'^(dt  of  a  similar  scantiness  of  the  hone  tissue. 
Ofthi"*  inlierited  liability  tiurit  gives  three  examples,  extendiii},''  in 
onoovcr  four  generations,  in  the  others  over  three.  One  of  the  putii'iit.s 
sufl'creij  fourteen  I'racturej?,  an<l  another  thirteen,  before  either  reaehed 
lliuagt'of  thirteen  year*:.  All  united  promptly.  lie  gives  also  three 
cas»!Suf  a  congenital  Imt  not  inherited  lialiility  U\  fracture  in  families. 
Oiiepirl  suffered  iliirty-i.»nc  frsiclures  of  tiie  tliigli,  leg,  and  arm  Ix'tween 
the  ages  of  three  and  fourteen  years  ;  her  sister  liad  nine  ia-fore  she  was 
fix  years  old.  Xol  infre(|Uently  indivitltials  liave  developed  in  early 
or  niidiUe  life  a  noticwiblc  fragility  of  the  bones  witlioul  any  other 
change  that  would  iudicato  a  general  deteriui-ation  or  disea.sc. 

Immediate  or  Determining  Causes  of  Fractures. 

Tbtso  are  of  two  kin<ls :  (1)  External  violence,  and  (2)  mu.scidar 
•eriiin,  the  latter  exertetl  by  muscles  eonnecte<l  more  or  less  directly 
with  the  bone  that  is  broken. 

1.  Fractnres  by  External  Violence.  The  division  of  these  into  two 
ciasics,  of  whii'h  one  is  called  fnKitiiri's  by  diiTcl,  the  other  fractures 
lir  iiulirecf,  violence  is  based  upon  clinical  tlitfcrence-s  often  of  ex- 
treme imi»ortanc(;,  and  not  simjily  upon  [neclianicai  ditlVretices  in  the 
inodt'  of  transmission  and  in  the  ell'ect  of  th(!  ap|)lied  tiirce.  This 
rHlieves  us,  therefore,  from  the  necessity  of  examining  the  latter  (pii'S- 
lions  with  their  many  obscure  factors  ami  complex  relations,  and  makes 
the  defiuitions  sim|)le.  A  fracture  by ///cec/  fio/eiice  is  one  in  wliicii 
tlie  hone  is  broken  immediately  under  the  point  n|>on  the  snrfai^e  where 
the  fracturing  force  i.s  received  ;  and  a  ftiicturc  iiy  inilirivt  ria/eiiir  is 
one  in  whii-h  the  fracture  takes  place  at  a  distance  front  that  point. 
Tlie  most.  im|X)rtant  clinical  iliH'erence  between  the  two  varieties  de- 
pends upon  the  injury  to  the  overlying  soft  parts  in  the  ime  case  and 
tlie  absence  of  such  injury  in  the  otiier. 

The  skin  is  not  always  broken  in  fractures  by  direct  violence,  even 
wiirti  the  vnlnenuit  force  has  iM'cn  great  and  the  injury  to  the  soft  parts 
under  the  skin  extensive,  but  it  may  have  bern  sd  injured,  even  if  it 
iliows  no  marks  of  violence,  that  it  will  slough.  ( )n  ihe  other  hand, 
he  ijlow  may  break  the  skin  at  the  point  where  it  is  received  and  pro- 
do<*  fnw'ture  indirectly  at  a  greater  or  less  distance,  the  bone  yielding 
tt  its  iN>int  of  least  resistance  and  not  at  that  where  the  force  is  directly 
exerte<1. 

The  fr:i<;turing  force  may  lie  apjtlied  ilinrtfi/  or  iiiilirertlif  to  tiie  bone, 
crush  or  bre:dv  it,  or  obli(|nely  to  its  long  axis,  or  as  torsion,  or  as 
svoLsion.  ExampU's  of  the  first  are  furnislie(l  by  falls  npnn  the  feet 
»ith  fnicture  <d"  the  calcan<'nrn,  gtmshot  woiuids,  and  crushing  of  the 
[lower  end  of  the  nulius  in  a  fiill  upon  the  hand  ;  of  the  sccotid  by  most 
Wtores  of  the  shafts  of  long  bones:  of  the  third  l)y  some  fract\u-e9 
the  leg  when  the  f<M>t  i.s  fixctl  and  the  body  turned  Ibrcibly  about  it ; 
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and  of  tilt'  fourth  In'  some  fractures  vf  the  internal  condyle  of  the 
f'enmr  hy  forced  iilidnction  of  tin-  leg,  liy  some  (vf  the  internal  malleolus 
in  eversicin  of  the  foot,  ;uid  l>y  some  of  the  patella  in  foreeil  Hexion  of  the 
knee  wlien  its  noi'tnal  range  of  motion  has  lieen  limited  hy  previous 
injury. 

Indirect  fraoturi's  are  hy  far  more  eonimon  in  long  iiones  than  in  the 
sluirt  spongy  ones,  hwaiise  of  their  proportions  and  functions.  The 
prinei[>le  of  their  production  is  that  ot'  the  (mn>niission  of  a  force 
along  a  tjone  ur  set  of  hones  made  rigid  l)y  lig:imentary  attachments 
or  muscular  contraction  in  such  maiMH-r  that  it  is  rcsolve<l  into  forces 
acting  in  two  r»r  more  directions,  one  of  which  crosses  the  long  axi» 
of  tlie  ijone  and  acts  as  if  it  had  heen  applied  directly  at  the  point  of 
least  resistance  in  a  transverse  direction.  The  effect  is  greatly  modi- 
lied  hy  the  anatomical  structure  and  lorm  of  tiic  bone,  the  attitutle  of 
the  lirnlj,  the  contraction  of  tlie  muscles,  ami  tlic  flirection  of  the  blow. 
Thus,  a  fall  U[>na  the  hand  may  break  the  ItHiies  of  tiie  forearm,  the 
humerus,  or  the  clavicle ;  a  fall  U|)on  the  toot  may  fracture  the  calca- 
ncnm  by  direct  violence,  or  the  bones  of  the  leg,  the  tiiigh,  or  even 
the  vertebral  colunui  or  skull  by  indirect  violence. 

The  best  exam|)!e  of  the  fracture  of  short  boiu-s  by  indirect  violence 
is  furnished  tiy  the  spinal  column,  the  liones  of  which,  considered  as  a 
group,  constitute  a  long  bone  with  several  curves,  the  forcible  exag- 
geration of  which  jiroduces  fracture. 

2.  Fractures  by  Muscular  Action.  Under  this  head  are  inclndc<l 
only  those  fractures  in  which  the  rupturing  force  is  exerted  by  the 
muscles  alone,  without  the  aid  «i'  any  external  viivieiice.  It  is,  of 
course,  evident  that,  if  an  imlividual  breaks  his  skull  or  a  limb  by 
running  or  striking  against  a  solid  fibject,  the  force  that  causes  the 
fracture  is  developed  by  tlie  action  of  his  muscles;  but  the  nie<'hanisin 
is  the  same  as  if  lie  had  fallen  from  a  height,  or  as  if  bis  body  was  at 
rest  and  the  object  with  which  ho  has  come  into  wmtact  was  in  motion. 
Onlv  those  cases  are  civnsidered  to  be  fractures  by  muscular  action  in 
which  the  action  is  exerted  directly  by  the  muscles  upon  the  bones  to 
which  they  arc  attached  (mediately  or  inmu><liately),  either  as  direct 
traction,  as  in  fracture  of  the  patella  or  of  the  olecniiion,  or  ob!i<|Ucly, 
or  in  torsion  against  resistance,  or  by  exaggerating  the  normal  curve 
of  the  bone,  or  by  sudden  muscular  arrest  of  the  i-;i]iidly  moving  liniV), 
as  in  throwing,  or  in  striking  or  kicking  at  an  object  and  missing  it. 

.'^tme  auibors  have  ex]U'essed  tlieo))inion  that  no  boiu'  can  beliroken 
bv  sim]ile  iiniseular  contraction  unless  it  has  )irevinusly  undergone 
some  change  that  has  diminished  its  strength  ;  but  this  opinion  must 
be  K)oked  upon  as  an  attempt  to  ex|ilaiu  awjiy  by  an  unfounde<l,  or  at 
least  an  unproved,  assumption  a  difliculty  which  iloos  not  really  exist* 
It  is  no  m<u-e  logical  to  claim  that  such  a  change  has  pre(!cded  every 
fracture  bv  nuiscular  action  than  it  wonhl  bi'  to  make  the  siine  claint 
for  fractures  bv  external  violence;  it  can  rest  only  u]irm  tlii>  assumji- 
tiou  tluit  the  ]H)Wer  of  resistance  of  a  nornud  bone  is  superior  to  any 
fi>rce  that  a  muscle  or  group  of  muscles  can  exert  ujion  it,  even  under 
extreme  and  unusual  circumstances;  whereas,  on  the  contrary,  nature's 
precautions  and  adaptations  are,  as  a  ride,  calculated  upon  the  basis  of 
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the  probable,  not  of  the  exceptional.  Such  a  position  may  be  taken 
with  propriety  concerning  all  fractures  produce*!  by  sliglit  causes  in 
the  old,  the  diseased,  the  cachectic,  or  in  those  wlio  have  suffered  pain 
ittliepoint  of  fracture  for  some  time  previous  to  the  accident;  but 
it  is  entirely  unsupj)orted  by  proof  in  the  rarer,  but  still  sufficiently 
numerous,  cases  of  the  fracture  of  the  shaft  of  a  long  bone  produced 
bv  a  violent  effort  in  a  healthy  athletic  man,  and  in  the  common  ones 
nf  fracture  of  the  patella. 

The  effect  of  muscular  action  is  manifested  in  all  the  degrees  of 
varying  importance  between  its  relatively  unimportant  additions  to 
the  effects  of  external  violence  and  those  cases  in  which  it  is  the  sole 
agent  of  the  fracture  of  a  healthy  bone.  The  intermediate  degrees 
are  presented  by  those  fractures,  usually  of  weakened  bones,  in  which 
moderate  muscular  action  has  acted  either  alone  or  combined  with 
slight  external  violence.  In  the  first  case,  when  the  |>ower  of  tlie 
miLscle  is  exert«<l  in  the  same  direction  as  the  external  violence,  it 
increases  the  fracturing  force  by  just  so  much ;  and,  by  prolonging  its 
eflect  after  the  fracture  has  been  made,  it  also  increases  the  displace- 
ment of  the  fragments  and  the  laceration  of  the  sofl  parts.  The  prin- 
cipal interest  of  the  intermediate  cases  is  connec^ted  with  the  cause  of 
the  exceptional  fragility  of  the  bone,  and  is  considered  in  the  following 
section— Spontaneous  and  Pathological  Fractures. 

The  commonest  exam[)les  of  fracture  by  muscular  action  alone  are 
furnished  by  the  patella ;  other  apophyses  and  tuberosities  to  which 
powerful  muscles  are  attached — the  olecranon,  greater  tuberosity  of 
the  humerus,  conicoid,  acromion — furnish  them  much  more  rarely. 

Of  the  long  bones  the  humerus  is  the  one  most  frequently  broken 
in  this  manner;  out  of  85  cases  of  fracture  of  the  limbs  by  muscular 
action  collecteil  by  Gurlt,'  57  were  fractures  of  the  hinnerus,  15  of  the 
thigh,  8  of  the  leg,  and  5  of  the  forearm.  The  mechanism  seems  in 
most  cases  to  be  the  same  as  in  indirect  fracture ;  in  some  the  fracture 
takes  place  at  the  insertion  of  the  muscle,  and  in  others  the  elements 
are  too  a)mplex  and  too  uncertain  to  be  explained  theorcticsiUy.  In  a 
comparatively  small  number  of  cases  the  frsicture  has  been  caused  by 
reflex  spasms  in  limbs  that  had  long  l)(>en  j)aralyze(I  or  by  the  convul- 
sions of  epilepsy  or  tetanus,  but  usually  the  cause  is  a  violent  volun- 
tary muscular  effort  to  avoid  a  fall,  to  throw  a  stone,  or  to  lift  a  heavy 
object.  The  following  cases  taken  from  Gurlt  illustrate  the  different 
forms  and  the  methods  by  which  thov  may  be  ])roduc('(l.  It  must  be 
rcmenilxjred  that  fractures  produced  during  convulsions  need  to  be 
closely  examineil  in  order  not  to  overlook  the  ])()ssil)le  addition  of 
external  violence  by  a  fall  from  the  bed  or  by  a  blow. 

In  a  negro  boy,  twelve  or  thirteen  years  of  age,  affected  with  teta- 
nus, both  thigh  bones  were  broken  "at  the  noek,"  jirobably  just  below 
the  trochanter,  by  the  contraction  of  the  muscles,  and  the  fragments 
forceil  through  the  skin  on  the  outer  side  of  the  limb. 

Xn  athletic  man,  thirty-four  years  old,  accustomed  to  lift  heavy 
weights,  broke  his  humerus  with  an  audible  snaj),  just  below  the  inser- 
tion of  the  deltoid,  by  the  effort  made,  on  a  wager,  to  throw  a  stone 

*  Loc.  cit.,  vol.  i.  p.  232. 


wvigliing  almnt  two  oiiiu'es  the  distance  of  a  liun(lrc<l  yards.    Rccovcrv 

ill  six  vveek.s. 

(iiirlt  jrives  also  eleven  <'ases  in  wliieli  the  huiiienis  was  broken 
(lurinjj  tliat  trial  of  strength  in  wiiich  two  men  place  their  eliiows  ii)hiu 
a  (altle,  chisp  hanils  wiili  the  fori-arnis  ]iiirallel  and  vertical,  aud  strive 
to  i'uri'r  fnvh  oliierV  iiaiKJ  liaekwanl. 

Fraetnre^  ot'  tlie  t'eiuiir  may  oecur  at  any  [KHnt  of  the  shaft,  and  in 
tlic  recorded  eases  have  Iteen  the  resnlt  of  an  atteinjit  lo  kick,  to  avoid 
a  fall,  or  to  rise  from  the  gronnd  on  one  foot,  or  of  cramps,  excited 
in  one  case  by  dniwing  on  u  tight  boot  and  in  annthcr  i>y  turning' 
in  bed. 

A  coliMicl  of  cavalry,  thirty-six  to  thirty-<'ii;ht  years  old,  of  niiddie 
.size  an<l  great  ninscnlar  power,  iimke  hi>  tliigh  at  the  jinu'tion  of  its 
up|ter  and  middle  thirds  by  kicking  at  aii<l  niis>ing  his  servant. 

\'an  (Jven  des<M-ihci!  [>et'ore  the  Royal  Medical  anil  Surgiesd  SotMoty 
a  fracture  of  the  thigh  sustained  by  liimsclf.  He  was  fifty-six  years 
old,  healthy  and  strung,  and  free  fronv  taint  of  cancer,  scrofula,  syj)h- 
ilis,  clc.  Hi'  was  awidii'iicd  by  a  siiar|»,  cranip-likc  pain  aiiove  the 
knee,  and  as  lie  felt  the  |iart  with  his  hand,  ami  noticed  that  the  muscle 
was  tense,  he  heanl  a  snap,  fnliowei!  Iiy  relaxation  of  the  nnisele,  crepi- 
tus, and  diminntion  of  the  pain.  Kxuniination  showed  a  tninsverse 
fiiK'ture  of  the  feninrthree  inches  above  the  knee.  ('oin|ilefe  rcc«ivery 
in  four  inonihs. 

.\  cavalryman,  twenty-nine  years  old.  while  trying  to  ris<'  from  a 
sitting  pisinre  on  the  ground  without  the  ;iid  of  his  hands,  broke  his 
right  thigh  at  its  middle. 

Itiirlt's  eight  eases  oi'  fracture  of  the  leg  coiii|)rise  fonrof  botii  bones, 
<ine  of  the  tibia,  and  three  of  the  fibida  alone,  the  latter  being  fractures 
at  the  upper  end  of  (he  bone  by  (he  <'ontraction  of  the  biec|)s. 

A  small,  nuhcr  eorpiilcnt  woman,  furly-live  years  old,  slippo<l  on 
the  left  foot  while  desccridiiig  sonic  steps,  madi' a  \iolent  efl'ort  with 
the  right  leg  to  avoid  a  fall,  felt  at  once  a  severe  ]i!nn  in  the  latter,  and 
fell  in  a  sitting  posture.  An  immediate  examination  showeil  a  fracture 
of  both  bones  at  the  middle  of  the  leg. 

A  woman,  (ifty-two  years  old,  mistook  a  door  leading  into  the  cellar 
for  one  npci)iit<r  into  n  closet,  jiiid,  rc<'ogni/,ing  the  mistaki'  as  she  put 
hei'  right  foot  forward,  drew  herself  iiisliuctively  backward,  «nd  felt 
at  the  sjimc  moment  something  snap  in  her  left  leg,  ii|Hin  which  the 
wfigiit  (d"  her  boily  rested.  She  fell  and  rolled  d<iwn  the  steps.  A 
frai'tnn  of  the  left  lil)trla  just  below  its  head  was  found. 

Fracture  of  either  or  both  bones  of  tlie  forearm  lias  been  caused  by 
the  wringing  of  wet  <'lothcs  and  in  slutvelling.  A  li<-al(hy  girl,  eighteen 
years  old,  while  wringing  clothes,  felt  a  siiildcn  sharp  pain  on  the  inner 
side  of  [he  forearm  above  the  wrist.  Tlircc  <lays  afterward  a  InietniTe 
of  the  idna,  two  and  one-half  inches  above  the  wri.st,  was  recognize*!. 

A  wonnin,  tliirty  years  old,  broke  the  radius  in  its  lower  third  with 
severe  jmiii  while  wrintring  two  heavv  towels. 

Friietures  of  the  I'lavielc  ha\c  been  caused  bv  the  effort  of  nii.sing  a 
heavy  oliject,  shovelling,  and  striking  backward  or  with  a  whip. 

Fractures  of  one  or  more  ribs  are  not  infrcipjcntly  caused  by  violent 


iwuiiliinfj.  The  ^tiTmini  lias  Ih'pii  lirokcn  in  four  rccordt^il  casi's  liv  (he 
vkili'fit  stmiiiiiij;  and  Ix'iidiii^  backwanl  nf"  llic  hody  diiriii;i  ihc  I'ximl- 
iive  L'Biirts  of  luirtiiritioii,  and  thoiv  are  sovt'nd  cases  of  fracture  of"  iho 
vertebral  i-olunin  by  muscular  action  alone,  and  of  the  sciij)uia. 

Hilton  reports  tuc  «iao  uf  a  man  who  ha<l  hrokeu  a  rib  by  muscular 
artion  while  trying  to  mount  a  8|>iritc'd  horse. 

A  priini|iara,  t\venty-f\)ur  years  old,  taken  in  labor,  sfinght  to  ha.st<>n 
(IdivtTV  In*  forcible  cxpidsivc  eif'ort.s,  l)endinjr  backward  and  rcstinj^ 
<»n  lior  eilxiws  and  heels  ;  .she  felt  a  sudden  shar|i  pain  and  a  sna]>  in  the 
iiiiildliMif  liie  breast,  nn<l  said  at  once  that  soniethin>r  had  i»roketi  tlierc. 
Shcilicii  of  peritonitis,  and  at  the  autopsy  a  transverse  fracture  of  llie 
Mcniinn  wiis  found,  one  and  one-half  lines  above  the  junction  of  its 
body  und  the  nianubriinn. 

A  soldier  ilive<l  into  a  river,  and.  not  rea|)])earin{j,  was  snunht  for 
ami  liroii}^ht  out.  His  ixxlv  showed  no  trace  of  external  violence,  but 
thcrt' wai<  paralysis  of  all  the  litiibs,  loss  of  si-nsation.  pain  at  the  jhis- 
t<rioraml  lower  parts  of  the  neek,  pria|)ism,  frecpient  desiix-  to  urinate. 
He  said  that  as  he  dived  he  sjiw  tin-  water  was  tini  shallow,  and  in  the 
elfnrt  to  avoid  >trikinjx  ajj:iinst  the  bottom  he  Jerked  liis  head  sharply 
backward  and  at  onee  lost  eonsciou-incss.  He  died  the  sinne  nieht,  and 
lilt' autopsy  showed  a  transver-ie  fracture  ol'  the  body  of  the  tiftli  cer- 
vical vertebra  a  little  l>elow  its  centre. 

A  ^rvant  engaged  in  preparing  a  htnip  niised  liis  arm  ipiickly  to 
arrfc>t  the  action  of  an  escaping  spring  iwul  felt  s"(nc(hing  give  way  in 
il.  The  arm  fell  [xiwerless  by  his  .-ide,  and  the  greater  (lortion  of  (he 
acrMinion  was  found  to  have  been  broken  oH'. 

I  have  seen  two  fractures  of  the  eonieoiti  pnxjess  by  forcible  eon- 
fractiou  of  the  muscles  of  the  arm. 

Spontaneous  and  Pathological  Fractures. 

Tlie  term  njiniitfiinoiix  is  nse<l  to  indicate  tliat  the  violence,  (>>;t(>nial 
cr  miis<'ular,  which  has  produced  the  frai-ture  is  much  le>s  than  that 
C'jtnnionly  observetl  in  that  form  ;  and  the  term  ji<ilh"lii</icii!  to  indi- 
cate a  j>rece<ling  abnormal  change  in  the  fractured  bone  by  which 
its  strength  has  been  diminished.  It  has  become  cotnnion  to  use  the 
tfniis  int<Tchangeably,  lu-eause  the  slight  vinleiicc  itrdicated  bv  the 
trrt  is  frtieient  to  fr.ieture  only  when  the  eliatige  indicated  by  the 
xronil  is  present. 

It  i.s  noteworthy  that  the  pain  accomptuiving  uv  followinj;  the  fmc- 
lure  is  often  very  slijjht  ;  fractures  of  ribs,  and  even  some  of  the  litjd)s, 
lave  pn!4.«e<l  unreeognizeil  until  the  autopsy.  The  {)aihologieal  condi- 
Kcin  known  as  general  atroj)hy  or  rarefaction  of  the  Ixnie,  or  osteu|io- 
Jftnis,  .ind  which  has  been  referred  to  as  senile  atrophv,  mav  ap]iear 
»retiiatun>ly  or  may  liave  its  origin  in  other  causes  than  senilitv,  ^ueh 
*  (wntlysis,  locomotor  ataxia,  dialietcs.  |iregnancy,  and  osteotnahn'ia. 
in  Worthy  of  note  that  in  not  a  small  proportion  of  eases  union  takes 
pmrojitly.  In  most  of  the  cases  wbich  furnish  autopsies  the  bones 
ftnind  softened  and  reduced  to  a  shell  by  .•ibsor])tion  from  within, 
•I  in  .some  of  the  ea.ses  sn|>puration  has  taken  jtlaee  at  the  fracture. 


It  lins  Ikcii  noled  bv  Boiicliard  ami  by  Vcrnciul  and  Vercherc 

s|ti>n{arii'iiiis  lrai-(ure  occasititially  (ia|)|K'iis  in  the  «lial)ctio,  and  that  the 
iirttic  >lii)vvs  tlir  [nvsi'ncc  ni>i  only  of  siiLrar  l)tit  al>o  nt' |pliii>[>li<)rif  acid 
in  (jiiantitics  tliat  siifrf;i'st  itf^  origin  in  a  (k-fiilciliciilion  nt"  tin?  ixtne!*. 
These  observations  have  Iwen  cnnlifnieil  l\v  Iscli-Wall  (cjiiotwl  by 
Riranl),  whii  also  t'oirnd  tlie  [)h()spluiric  acid  present  in  some  jmtifnts 
alli'cted  with  eancer.  In  nine  eases  of  siMintaneons  fnicturo  in  the 
dialietie  repurtcd  by  Verehere  niiinn  was  (greatly  delayed. 

The  folliiwtnfr  eases  reproent  ilitlerent  varieties: 

A  woman,  seventy-two  years  old,  had  Imth  thighs  broken  by  kneel- 
ing in  eliureh,  atid  tlie  hninerns  by  the  etl'urts  of  liy>tanilers  to  lift  her 
up.  Another  broke  her  elavijde  by  piittiufi  lier  ami  abont  the  nurse'} 
neck  and  trying  to  tm-n  herself  in  lied  {(Tiirit). 

A  wonian,  forty-live  years  idd,  the  niolher  of  two  children,  suffered 
a  great  i\on\  of  pain  in  her  hoiie>  jd'ter  the  birth  of  her  setvmd  eliild, 
an<l  became  so  helplos  th:it  >-lir  conld  not  get  into  or  out  of  bed  with- 
out aid.  She  broke  each  thigh  lielow  the  trtK'hanter  by  stnmhling 
agidnst  the  bedpo>t  in  one  ease  and  by  tnrniitg  in  bed  in  the  other. 
Both  uniteit  with  marked  angular  disj)laeenient,  and  at  the  autopsy  the 
bones  of  ihi'  thigli  juid  pelvis  were  found  to  be  so  light  that  they  Heated 
in  water  and  eouid  be  cnished  iiy  [iresstn'e  with  the  linger.  The  eor 
tie:d  layer  of  tlie  femur  was  as  thin  as  an  egg-shell,  the  medullary 
canal  enlarged,  traversed  h<'re  and  there  by  delicate  plates  of  Ixine,  aU' 
tilled  with  a  grnnioiis,  «eniifliiid  mixture  of  blood  and  marrow  ((iurltV 

.\  man,  sixtv  years  old,  broke  his  feninr  in  the  middle  third  by 
stumbling,  wiiiioiu  falling.  He  die<l  a  fortnight  later,  and  I  foniid  an 
enoruioiis  eideiiliis  in  each  kidney. 

S;iviard  saw  in  KiSKI  a  woman,  abont  thirty  yeai's  old,  wlio  liad  ?iif 
fered  for  four  months  with  severe  pains  tlironglnmt  the  IhhIv,  inereaset 
by  movements,  and  without  fever.  Three  nuniths  later  she  had  becoiiK 
bi'driddeii,  and  her  bones  had  become  sti  friable  that  most  of  them  wen 
broken,  and  she  conld  iiol  be  nio\ cd  withoiif  eansiiig  a  new  fnietnre, 
She  liveil  ten  months  in  this  ■■oiiditinn,  and  the  autopsy  showed  fracv 
tnres  of  almost  every  bone  in  her  body.  The  striieture  of  the  bona 
was  so  delicate  that  they  eonld  itot  he  |)resse(l  between  the  fingers  with- 
out breaking  into  small  jiieces ;  the  niarniw  was  red,  the  muscles  iiales 
the  joints  and  cartilages  nnehaiiged. 

In  a  easi'  under  my  care  the  tibia  apjieared  to  have  been  weakenH 
bv  an  osteili>  set  up  bv  a  lilow  and  a  woinid  of  the  soft  parts.  Th( 
wound  healed  in  three  weeks;  a  fortnight  later  the  patient  returnei 
with  a  conijiound  fnieture  of  the  leg  at  the  srar,  eans<'d  by  steppinj 
down  a  distance  of  two  feet.  The  bone  could  be  ])lainly  seen  anil 
r;ircfie<l.      Prompt  recovery. 

\  similar  friability  is  aNo  funiid  in  sotiie  cases  of  old  unre<Iii 
disloeati<in,  due,  it  is  supposed,  to  lack  of  use.  The  condition  wai 
shown  by  direct  examination  in  a  ease  of  siibcoracoid  disloe;ition  of  sil 
weeks'  standing,  in  which  (.Jiierin  '  tore  oH'  the  I'nreann  in  an  attenipl 
to  reduce.  The  ends  of  the  liones  were  raretled  and  soft,  and  the  mu» 
■  (iucriu:  Bail,  de  la  Soc.  du  Cliir.,  l>Mli,  vol.  v.  pp.  121  and  131. 
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fles  softened  and  brown.     The  autopsy  showed  no  change  in  the  other 
portions  of  the  body. 

It  seems  proliable,  however,  that  in  most  cases  in  which  fracture  has 
oceurrwl  during  an  attem])t  to  reduce  a  dislocation,  and  in  which  un- 
usiral  fragility  has  been  allegetl  in  explanation,  tiie  force  exerted  u}K)n 
the  Iwne  has  been  greater  than  the  sui-geon  sHp|K)setl,  because  of  the 
leverage  employe<l,  especially  in  rotation  of  the  limb. 

Disease  of  the  Nerve-centres.  I  n  1 842  Davcy  called  attention  to  the 
feoiiity  with  which  fracture  sometimes  occurretl  in  lunatics,  especially 
in  tho*  who  were  also  paralytic,  and  the  observation  has  been  abun- 
ilantiy  confirmed,  Brims  having  collected  more  than  sixty  reported  cases. 
Weir  Mitchell '  was  the  first  to  call  attention  to  the  frequency  of  frac- 
ture in  those  affectefl  with  locomotor  ataxia,  and  suggested  that  the 
<aii«  might  lie  in  an  impairment  of  the  nutrition,  and  consequently  of 
the  strength,  of  the  bone  de|)endent  upon  the  disease  of  the  cord. 
Shortly  afterwanl  Charcot^  published  a  ix'niarkable  ease  of  multiple 
fractures  and  disliKsitions  in  an  ataxic  woman,  and  Bruns*  followed 
vith  a  pajKjr  u|V)n  the  subject,  based  upon  thirty  cases  reiwrted  within 
a  few  years.  He  finds  that  the  fractures  are  usually  multiple,  from 
two  to  six  in  number,  and  are  most  common  in  the  lower  limb,  cspe- 
oally  in  the  femur ;  the  fre<|uency  is  equal  in  the  different  bones  of  the 
npper  extremity — clavicle,  humerus,  and  forearm.  Repair  takes  place 
in  the  usual  time. 

The  accident  .seems  to  occur  more  frequently  in  the  earlier  than  in 
the  later  stages  of  the  nervous  disease,  and  the  predisposing  condition 
is  a  rarefaction  of  the  bone  marked  by  great  absorj)tion  of  the  compact 
tissue,  increase  of  fat,  an<l  loss  of  inorganic  matter.  \  very  remark- 
ahle  instance  of  the  earliness  of  this  change  is  given  by  Tillmann*  in 
the  repjrt  of  three  cases  of  spiral  fnicture  of  the  shaft  of  the  femur 
<ause<l  by  the  effort  made  in  drawing  off  a  shoe.  The  ])atients  showeti 
nothing  abnormal  at  the  time,  but  when  examined  three  and  half,  five, 
and  eight  years  later,  res|)eetively,  loc-omotor  ataxia  existed. 

Bacbitis.  Friability  due  to  rachitis  is  found  oidy  in  childhood,  for 
the  disease  is  one  which  involves  the  bones  only  during  their  period  of 
growth,  and  consists  essentially  in  the  ]>rolongation  and  exaggeration 
of  the  embryonal  or  developmental  condition  of  the  shaft,  in  conse- 
quence of  which  its  strengtli  and  the  firmness  of  its  union  with  the 
epiphyses  are  <liminished. 

Union  after  fracture  takes  |)lace  rather  more  slowly  than  in  normal 
Ixme,  and  sometimes  fails  entirely.  The  callus  is  usually  large,  but, 
a*  it  is  compostnl  of  the  same  soft  embryonal  tissue  whost^  excess  is  the 
|xithoh)gical  feature  of  the  disease,  it  is  lacking  in  firmness. 

Syphilis,  Ifercnrialism,  and  Rheumatism.  Sy|>iiilis  affects  the  organ- 
ism in  so  many  and  so  varied  forms,  and  causes  such  serious  bone 
lesions  in  its  later  stages,  that  it  is  not  strange  tiitit  i)()th  physicians  and 
jatients  have  l)een  inclined  to  attril>ute  to  it  fractures  produced  by 
slight  causes  whenever  the  jwtient  was  or  had  lu'cn  affected  by  it. 

'  Weir  Mitfliell:  Amrrican  .Toiirual  of  the  Mi-dical  S<.-ifiices,  .lulv,  IST.'i.  p.  113. 

'  <'harcot:  Arch,  de  Phys..  1HT4.  p.  Kifi. 

'  Brniis:  Herliii.  kliii.  Wocht-nsohrift,  1882,  p.  104. 

'Tillinaiiti :  Berlin,  klin.  WoclienHchrift,  ISilH,  No.  3.'>. 
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Ami  in  likf  iiianiitT  t\ui<v  who  s;iw  in  nicrniry  tlie  cause  of  the  boue 
Il'^i<)ns  of  !^J'|)l^ili^  attriliutc'd  tlit;  friicturi's  to  the  use  of  that  drug. 

Wirt'ii  wc  nrniTtiltcr  wliiit  iiitihinulcs  of  |ii't)]il('  have  fontrafted 
(fvphilis,  lidw  niiincrims  iho.-i'  in  vvlinni  it  lia?;  ftni.-cd  jrr.ivi'  h-sit.n;*  of 
the  linncs,  and  on  tlic  cither  hand  huvv  t'lw  an-  tlif  rasi's,  uxclnilinjr  sej)- 
aration  of  ihf  ('|ii[>hy>^i's  in  the  ncw-liurn,  in  wiiicli  it  c-an  even  he  .su»- 
iR'L'led  as  a  predisposing;  cause  of  I'riieture,  it  is  evi<lent  that  it  ran  have 
but  little  infhtenee  in  this  direction  ;  and  an  examination  of  the  alleged 
wises  shows  vcrv  IVecjiientlv  a  cuexistintj  ecmstitntional  weaknes-  or  a 
cachexia  no!  ahvavs  to  he  attriiHite<l  to  the  speeilie  disc-ase  which 
creates  ii  closi'  rescnihlance  hetween  these  eases  and  those  in  which  the 
frialiility  i>f  tlie  lione  is  due  to  a  [trematiire  or  exaggerated  senile 
atruphv.  Yet  it  seems  stntn^e  that  the  develo[»nu'nt  of  a  giniiniu  in 
the  shaft  of  a  long  bone,  with  the  eonseipient  destruction  of  tissue, 
does  not  more  often   lead  to  fracture. 

tiiirlt's  lifteen  syphilitic  eases  include  five  in  \\liieh  the  fracture  wa§ 
prei'edcd  li_v  severe  pain,  more  oi-  less  ))ro!onfrcd,  in  the  liroken  Imne, 
anrl  tiiese  mij^jht  he  deemed  denninstrative  of  the  iufhience  of  syphilis 
di<l  we  not  jmlsscss other  similar  eases  in  which  the  sypldlilie  eonijilii'a- 
tion  does  not  exist.  Malfraij;ne,'  indeed,  sjH'aks  of  lor'al  inflamnuition 
of  the  lioue  as  a  fre(|uenl  and  too  niueh  nejrh'cted  preilisjiosinj;  ciiuse  of 
fracture,  adding:  "I  give  this  name,  eonjecturally,  lo  an  alfection 
which  nianilests  itscH'  by  didl  jiains  attributed  by  the  jiatieiit  to  snmf 
cMiitu.-ion  or  to  rheuin.Mtisni,  rarely  siiHtcictit  to  cause  a  general  reaction, 
atiil  attraeting  hut  little  attention  until  some  slight  cause  produces  fnic- 
ture  at  the  jwint  it  occupies.''  There  is  a  .striking  similarity  hetween 
the  easi-s  he  cites  and  (Jiirlt's  syphilitic  eases. 

There  scents  to  lie  no  reason  to  su|>p(>sc  that  mercury  has  any  direct 
action  upon  (he  bones  n'tidcring  tlicm  nifire  liable  to  fracture,  and  the 
most  that  can  be  claimed  is  that  its  excessive,  unskilful  use  will  cause 
a  deterioration  of  the  hcaltli,  which  may  result  in  an  atrophy  of  the 
bones  similar  to  that   foimii   in  old  age. 

Cancer  and  Sarcoma.  There  arc  two  ways,  apparently,  in  which  the 
(hncldpnienf  of  a  malignant  liuiutr  may  hwl  to  fnicture:  either  tliff 
tumor  mav  occii|)y  the  hone  itself,  primarily  or  seeoinlarily,  and  destroy 
it  to  siieli  an  extent  that  the  slightest  force  is  sutVtcietrt  to  fracture  it, 
or  the  presence  of  the  tumor  elsewhere!  may  iiuluce  a  cachexia  which 
results  in  atrophy  ol"  the  l)oues.  The  liillowing  cases  are  quoted  ia 
ilhist ration  : 

I,oni>-  was  callcfl  to  see  a  nun,  sixty  years  old,  whoso  ami  had  been 
broken  bv  the  elforts  of  a  coaehnt;ut  to  hclji  her  into  a  carriage.  I'nion 
did  not  take  [>lacc,  ami  six  months  later,  while  seated  in  a  chair,  she 
broke  her  fenutr  by  letting  her  hand  fall  upon  it.  IxMiis,  seeking  the 
cause  of  this  fragility,  then  learned  that  the  jiatient  had  an  ulcerated 
cancer  of  the  breast. 

A  woman,'  forty  years  old,  who  had  a  cancer  of  the  breast  for  some 
time,  with  well-marked  cachexia,  broke  her  right  femur  it)  the  lower 
third  liv  rising  from  a  chair.     She  was  taken  to  the  liospitid,  and  there 

'  Malgnignc:   l.<i<'.  <'il.,  |i.  '£!.  '  MulcuiKiio:  I,n<-.  rit.,  vol.  i.  p.  14' 

'  C'ruvcilliivr:  Anat.  Path.,  Livraisoii  xx,  I'l,  1,  Fig.  4. 
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the  other  femur  wiis  broken  hy  the  interne  a.s  lie  wns  preparing  to 
a|>j)ly  a  baiKhii^e  to  the  first.  Siio  ilie<l  tlie  sjinie  night,  and  at  the 
autopsy  <aiiK'eroii;i  niassi's  were  foiifH]  in  the  spongy  tissue  and  in  the 
iiieilullary  esinal  at  the  points  of  fracture  and  elsewhere,  rdso  in  the 
VertebrsB  and  cnuiial  hones. 

I  hjive  now  nnder  treatment  a  woniati  thirty-one  years  old  who  broke 
her  left  femnr  in  the  up])er  tliird  by  stninbiing,  withont  faiiitig.  For 
hvo  vears  .-^he  has  liad  a  eareinoina  of  the  left  breast,  ntnrlccrale<l  but 
I  involving  tlie  skin.  Two  months  later  ther<'  was  a  large  ma-^.--  at  the 
^kfent  of  fiTietnre,  and  on  moving  the  limb  eraekling  (a|>parcnt!y  the 
^breaking  of  small  pieee.s  <d'  lione)  eoidd  be  plainly  i'elt.  Now,  a  niontU 
I^Blte'r,  there  seems  to  lie  fairly  Krin  nnion. 

^^  In  thirty-two  cases  eollected  by  (jnrlt  in  which  the  ]>ositinri  of  the 
nriiiuiry  tumor  is  note<I,  it  oeenpied  the  mammary  gland  t\v<'nty-si,x 
times  (onee  in  a  man);  and  of  the  enliri>  thirty-eight  eases  thirty-five 
\vt.T<-"  women.  .\s  a  rule,  too,  the  at^i-ction  was  ot"  long  standing;  in 
many  of  the  eases  fiie  tumor  had  returned  after  removal,  and  in  nine 
\\  Viail  uleeRited.  The  humeru.s  and  femur  were  alm))St  exelnsively 
affeeted,  but  very  unequally — twenty-six  tnictiu'es  (if  the  femur  an<l 
*vea  iif  the  humerus.  S-vere  loeatizeii  paiti  in  itic  bone  preeeded  the 
(rartiire  in  a  mimber  of  eases. 

Rftniion  took  plaee  in  one-fourth  of  tin'  cases,  and  iir  at  least  three 
of  these  there  was  cancerous  dt'generation  of  the  bone  at  the  seat  cif 
frarture.  In  most  of  the  remaining  twenty-eight  eases  death,  iliie  to 
the  progress  of  the  disease,  followcHJ  so  soon  after  the  fnicture  that  the 
bones  had  not  time  to  unite,  even  if  they  wer<>  eajiable  of  doing  so. 

Hydatid  and  Other  Cysts.  There  are  a  few  instances  on  record  in 
ohioji  the  nnsnsjM'cted  develnptucnt  of  a  hydatid  cyst  within  a  bnne 
liiis  n'sulte<l  in  its  fnicture  by  slight  violence  at  the  [xiiiit  occupied  tiy 
lliccvst;  and  others  in  which  a  similar  result  has  been  produced  by 
Ihc octiurrenee  of  a  cystic  degenei-.ition  of  unspeeitied  eharaeter  within 
the  Ixme.  These  causes  act  by  tlirect  absor|>tinn  of  the  cortical  layer 
"f  the  bone,  and   their  action  i.-<  purely   lnc;il. 

Osteomyelitis  fiivors  fracture  hy  partial  destruction  cif  the  bunc,  but 
!t"  ihi-'  effect  is  accompanie<l  by  a  rapid  and  often  very  bulky  uew- 
fcrmation  which  makes  gocnl  the  loss,  fractures  are  but  infrefpiently 
ohi^rvcil  except  in  the  course  of  openitions  undertaken  for  tlte  cure  of 
the  disease  which  require  nuu'li  cutting  away  of  the  new  bone.  I 
have  seen  several  such  ;  their  importance  is  slight,  for  tlicre  is  usually 
hut  little  displacement,  and  repair  takes  ]>lacc  within  the  usual  time, 
'have  met  with  the  re|M>rt  of  one  ease  in  which  fracture  was  due  to  a 
'"ippurative  osteomyelitis  mistaken  for  siirc.oma  ;  tfic  error,  of  <:t)iirse, 
*'a.«(lue  to  the  enlargement  of  the  bone  and  to  the  faet  that  tlie  pus 
h*!  Dot  yet  reached  the  surface. 


Intra-uterine  Fractures  and  Fractures  During  Delivery. 

Fntetnre  of  a  limb  of  the  child  diu'ttig  itsdclivcrv  through  the  natural 
ixis>a(jcs  of  the  mother  is  not  very  infreipKMit  and  is  usually  the  result 
of  munual  or  instrumental  interference.     Su<'h  fractures  belong  to  the 
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class  of  fractures  by  external  violence,  and  present  no  features  of 
special  interest ;  but  there  are  others  in  which  the  fracture  is  cau^H!d 
by  the  expulsive  efforts  of  the  mother  alone.  An  arm  or  a  leg  is 
engaged  between  the  body  of  the  child  and  the  rigid  parts  of  the 
mother,  and  the  humerus  or  the  femur  is  broken,  sometimes  with  an 
audible  snap,  as  the  child  is  forced  through  the  jMUSsage. 

Fractures  within  the  uterus  have  been  caused  in  a  few  cases  by  a 
bullet  or  sharp  instrument  that  has  at  the  same  time  perforated  the 
ab<lominal  wall  of  the  mother. 

The  jH)ssibiiity  of  the  occurrence  of  fracture  within  the  utenis  as 
the  result  of  external  violence  without  {wrforation  of  the  abdomen  of 
the  mother,  or,  in  some  <;ases,  of  unknown  causes,  has  l)een  proved  by 
the  birth  of  children  j>resenting  fractures  of  different  bones  in  various 
stages  of  repair.  It  is  not  always  easy  to  say,  when  a  child  is  bom 
with  a  fracture,  whether  it  was  caused  during  delivery  or  at  an  earlier 
period,  or  whether  it  was  due  to  external  violence  or  to  the  contraction! 
of  the  uterus.  And,  further,  it  is  not  always  possible  to  say  whether 
an  apjMirent  fracture  is  actually  one  or  only  a  malformation,  a  defeti 
of  ossification  or  of  development,  or  a  separation  of  the  epijjhysis  due 
to  syj)hilis.  (Jurlt  collecte<l  eight  cases  in  which  the  causal  relation 
between  an  injtiry  received  by  the  mother  during  pregnancy  and  the 
fracture  observe<l  in  the  child  seemed  to  him  to  be  clctirly  demon- 
stratetl,  and  twenty-five  others  in  which  more  or  less  doubt  existed  M 
to  the  catisc  of  the  fracture  or  the  character  of  the  lesion.  The  injuir 
in  the  first  eight  cases  was  either  a  fall  from  a  height  or  a  violent  bIo», 
uj)on  the  abdomen  ;  and  the  bones  broken  were  those  of  the  thigh,  lc( 
arm,  and  forearm,  and  the  clavicle. 

The  other  group  includes  some  in  which  an  undoubted  fractuH. 
existed,  but  with  no  history  of  external  violence,  and  some  in  wbtdl 
the  coexistence  of  malformations  threw  some  doubt  upon  the  character 
of  the  suppose<l  fracture,  and  others  in  which  the  fractures  were  » 
numerous  and  so  symmetrical  that  they  must  have  depended  upon  sonit 
general  cause,  syphilis  or  rachitis,  acting  possibly  ui)on  the  epiphysed 
cartilages. 


CHAPTER  IV. 

EARLY  SYMPTOMS  AND  DIAGNOSIS. 

The  symptoms  produced  by  a  fracture  are  divided  into  two  groups : 
the  objective  or  positive,  those  which  can  be  directly  observed  by  the 
aureeon,  and  the  subjective  or  rational,  those  for  his  knowledge  of  which 
he  has  to  depend  more  or  less  completely  upon  the  statements  of  the 
patient.  The  former  are  the  most  important,  the  only  ones  that  are 
really  pathognomonic ;  they  include,  first,  deformity  of  the  limb  or  part ; 
second,  ahnonnal  mobility  at  the  point  of  fracture;  third,  crepitus. 
The  second  group  includes,  first,  Ions  of  function  ;  second,  jmin;  third, 
tditory  of  the  case  and  of  the  patient. 

Objective  Signs. 

Deformity.  This  term  is  here  employed  in  its  widest  sense,  to  include 
changes  in  the  relations  of  the  fragments  of  the  bones  to  each  other 
ind  the  modifications  in  the  apjiearance  of  the  limb  or  part  of  the  body 
pnxiuced  by  those  changes,  by  the  effusion  of  blood,  and  by  the  later 
inflammatory  processes. 

The  changes  in  the  relations  of  the  fragments  to  each  other  have 
own  described  in  detail  under  Dijiplacementn.  Many  of  them  are  so 
larked  that  they  are  recognizable  by  simple  inspection  of  the  part, 
'"Wle  others  are  brought  to  light  only  by  careful  palpation  and  by  meas- 
"rements  compared  with  those  of  the  opposite  limb.  These  measure- 
roents  are  used  in  practice  only  to  reciognize  displacements  by  which  a 
limb  is  shortened  or  the  diameters  of  an  articular  extremity  modified. 
In  a  few  places  normal  relations  exist  which  may  take  the  place 
«f  comparison  with  tlie  opposite  limb  :  such  are  those  of  the  great 
trochanter  of  the  femur  to  a  line  drawn  from  the  tuberosity  of  the 
whiiim  to  the  anterior  superior  spine  of  the  ilium,  and  those  of  the 
styloid  process  of  the  radius  to  that  of  the  ulnii,  botlj  of  which  may 
he  used  with  confidence  in  cases  of  fracture  of  the  neck  of  the  femur 
or  of  the  lower  extremity  of  the  radius  rosj)ectiveIy. 

The  chief  difficulty  in  employing  mensuration  is  that  of  finding 
fell-defined  points  upon  the  skeleton  between  which  the  measurements 
can  be  made.  Those  employed  in  fractures  are  bony  prominences  or 
edges  siifficiently  near  the  surface  to  be  clearly  felt,  but  as  they  are  all 
inore  or  less  rounded,  absolute  accuracy  in  measuring  the  distance  is 
impossible. 

.inother  cause  of  imcertainty  or  of  error  lies  in  the  normal  a»ym- 
w^ry,  the  difference  not  due  to  traumatism  or  disease,  which  has  been 
found  occasionally  to  exist,  and  wliich  sometimes  is  very  notable,  as 
niQch  as  an  inch  and  a  half  in  the  lower  limbs. 
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Otlicr  ^(Mirws  of  (lifTi<'iilty  and  error  are  found  in  the  swell inp  of  fhe 
soft  parts,  wliieii  may  prevent  the  tape  from  being  drawn  ^stniiglit,  and 
in  the  varviii}^  anjrle.s  l>et\veen  tfie  axis  of  tlie  lindj  and  the  line  of 
nieasMrcment.  The  first  is  not  likely  to  be  great  or  to  Ik-  overlooked; 
but  tlie  latter  is  n  freipient  wjuree  of  error.  It  is  rare  that  the  two 
fixed  [loints  l)ef\seen  which  the  measurement  is  made  are  both  ujKin 
the  liiiib  or  the  inine  m  hose  lenirlh  is  in  ipiestion  ;  unc  of  tiiem  is  usually 
n|)Mii  the  trunk,  and  Mes  at  a  eertjiin  distanee  fmni  tin' eentrc  of  motion 
of  the  limb.  ( "unsetiMi'ntly,  any  elianjie  in  the  position  of  the  limb 
eliaufres  the  distance;  between  the  two  })oints  that  have  In-'cn  cho*en. 
Fur  examjde,  in  measuring  the  length  of  the  lower  lind)  tlie  jxjint.'? 
taken  are  the  antei'ior  superior  spine  of  the  ilium  and  the  tip  of  the 
malleolus;  tlu'  fitrmer  lies  S4'veral  inehes  iibovc  the  eentre  of  the  lii|>- 
j<)int,  and,  therefore,  wlii'u  the  lind>  is  in  aliduetion,  the  distance  be- 
tween the  chosen  [loint.s  is  les.s  than  when  the  limb  is  parallel  to  tlie 
long  axis  of  the  body.  If  a  eom|>arisoii  is  to  be  made  between  the 
two  liml)s,  it  is  essential  tluit  tlieir  position  with  reference  to  the  jjelvis 
should  be  the  siime.  and,  thei-cforc,  care  must  be  taken  that  the  ankle* 
;ire  eijiiidistiint  from  a  line  drawn  between  them  at  right  angles  tti  ant 
at  the  centre  of  another  connecting  the  two  uuteriur  iliac  s]»ines. 

Si.'»ilar  dilficnlties  ami  uncertainties  exist    in  transver.«e  and  ]>oriph' 
eral  rueasnretuent.s.     Tlie  swelling  of  the  soft  parts  not  only  increai 
tiie  bulk  id'  the  limb,  but   it  also  obscures  the  Ixmy  prominences  anAj 
[>laces  them  at  a  greater  distanee  below  tiie  surface,  so  that  an  accurate 
measuremeiii  of  the  distanee  between  points  tm  the  opposite  sides  of  a 
bone  is  practieallv  impossilile.      I''<ir  this  and   for  rotatory  and  angidar 
dis|)lacemeiits  the  trained  eye,  aidetl   by  eareftd  and  minute  considera- 
tion au<l  ]ial|)ati<in  of  the  anatomi<'al  landmarks  and  comparison   with  ^ 
the  op|iosite  limb,  is  the  best  guide.  H 

The  appearance  of  the  limb  will   be  still   further  modified  Viy  swell- 
ing due  to  extravasiited    Idtiod   and    inilamnKitory  exudate,  and   some- 
times  to   the   shortening   of  the  limb,  whii'h  increases   its  transvc: 
diameters. 

Ecehymosis  is  a  symptom  that  is  rarely  absent,  although  its  np(>ea 
ance  may  he  delaye<l  f'lU'  several  days.  It  is  most  marked  an<l  most! 
extensive  in  the  oM.  The  IiUxhI  which  escapes  from  the  broken  l>one 
and  the  adjoining  parts  makes  its  way  along  the  mnseular  planes,  and 
first  appear-  under  the  siu'faee  nt  some  distance  from  the  fracture.  Its 
a|»|tearancc  at  certain  })iiiufs  creates  a  strong  presumption  of  fracture 
— <•.(/.,  beneath  the  malleoli  in  I'oit's  fracture — and  the  same  interfer- 
ence is  measurably  justified  whenever  an  ecehymosis  apjiears  upon 
limb  that  has  not  been  directly  contused. 

Large  bh'bs,  the  scrum  of  which  is  often   dark,  frequently  appeal 
upon   the    leg   a   day  or  twu   after   its   fracture  ;  less  fre(|iiently   ujMin. 
other  iind)s.     The  cause  of  their  production  is  not  known. 

In  fractures  enmnninicating  with  joints  a  characteristic  deformity  isi 
caused  by  the  filling  of  the  cavity  of  the  joint  with  blomi  or  an  inflam- 
matory effusion,  the  situation  of  which  is  shown  by  its  limitation 
within  tlu'  boundaries  of  the  articular  capsule. 

Abnormal  Mobility.     Mobility  u])pearing  after  injury  at  a  jioint  in  a.| 
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lM)nc  where  it  <li{l  not  previously  exist,  jind  yKrniittiti;,'  tlie  hone  to  l>e 
Ix'iit  at  an  angle,  or  a  portion  of  it  to  l>e  moved  wliile  tiie  other  iK)r- 
tion  n;mains  at  rest,  is  patiio<rnon)onic  of  fraetnre,  but  it  is  not  always 
pre^nt  or  reeofrnizatiie,  for  tlie  fracture  may  he  inromplete  or  too  near 
a  joint,  or  one  of  tlie  frajrments  may  lie  too  small  or  too  deeplv  (daeeil 
til  he  ei~asped.  In  tVaeture  of  the  rihs,  sternum,  or  Hhnia  the  einstii'itv 
of  the  hone  may  deceive  if  not,  taken  info  eonsi<lenition,  or  rai^e  a 
(loiiht  if  it  is. 

The  manipulations  employeii  for  the  detection  of  ahnorinal  inohilitv 
vary  with  the  scat  of  fracture  and  the  kind  of  mobility  which  is  s<>ni;l)t 
to  bo  pnuinced.  In  fracture  of  the  shaft  of  a  lonj;  bone  the  surpam 
sw'ks  first  to  prrwhiee  an  anjjiilar  dis|iiarM'ment  in*  passinj:  his  iiriiid 
under  the  lirnl.)  at  the  supposed  seat  of"  tVactnre  and  p'litly  raisiii>;  it, 
or  by  pnispinjr  'be  two  extrr-mities  of  the  hone  firmly  :iw\  moviii;^  the 
lower  one  slightly  fntra  side  to  side  while  the  up]ier  one  is  held  sta- 
lionar\'.  <^r  he  may  prasp  the  limb  with  Iwith  hands  close  to  the 
frricfure,  antl  produce  transverse  ilisplaceriient  by  moviiifj  the  frajjments 
(kIHv  in  ojipisite  ilircetions.  In  fntctniv  of  the  shaft  of  (lie  tibiila, 
jdins,  or  ulna  latenil  mobility  may  be  detected  by  praspinjr  the  limb 
ritli  both  hand>i  above  and  below  the  fracture,  and  then  makinjj  jiress- 
irt!  alternately  against  the  bone. 

In  fraetnre  of  the  uppi-r  jxirtion  of  the  shaft  of  tlu;  femur  or  of  the 
neck  of  the  humerus  or  of  the  upper  en<l  of  the  tibia,  where  a  latend 
[>r  anirnlar  mobility  cannot  be  easily  recoi^nized,  recourse  may  be  liad 
to  sli);ht  rotatory  movements  of  the  lower  )Mirtioiis  of  the  limb,  while 
the  upjtcr  |)ortion  is  so  held  that  its  l)oiiy  jiromiiicncesetm  l)e  distiai'lly 
felt  l»y  the  timbers.  Abnortnal  mobility  is  tlieii  recc>fjnized  bv  the 
failure  of  the  manipulation  to  transmit  the  rotatory  movements  to  the 
||ipp<'r  fnijiment.  It  is  essential  that  the  communicated  movements 
Jiould  Ik'  slisjht,  for  otherwis<>  the  atta<'hments  of  tlie  soft  part>  or  the 
tiTlcM'kinp  of  the  frafiments  may  prevent  the  success  of  ihc  riiameuvre, 
K-hieli,  moreover,  for  obvious  reasons,  must  fail  in  partial  or  impacted 
fractures. 

Id  fracture  of  either  condyle  of  the  femur  or  hiiinerus,  or  in  fnic- 
«re  of  an  a|>ophysis,  the  siirpeon  must  try  to  i;ras|i  the  frairmeiit 
irmly  and  move  it  in  the  <lirection  of  the  )d:itie  of  Iractiire. 

It   is  sometinu's  jKissible  to  i;ive  a  fragment  a   tippinjr  or  se(>-s;ivv 

lotion;  thus,  by  pressing  the  tip  of  the  external   tualleoliis  inward, 

A'hen  the  fibula  has  been  broken  just  above  the  ankle,  the  upper  imhI 

[»f  the  lower   fiiigment  may  sometimes  be  felt  to  move  outward.      In 

ihis  njanipulation  the  sliding  of  the  sUin   is  liable  to  be  mistaken  for 

[fnovement  of  the  bone,  and  should  Ik-  guarded  against  by  ])ressing  the 

[fingi'rs  towanl  each  other  so  as  to  relax  the  '-kin  between  them. 

Crepitus.     This  is  the  soinid  produced,  or  the  sensation  I'lnnmnni- 
leit<*<l  to  the  hand  of  the  surgeon,  by  the  fri<'tion  of  tlie  fragments  of  a 
[broken  l)one  against  each  other.     It  is  as  jmthognomonic  of  fracture 
{jis  abnormal    mobility,  and  these  two   signs  usiiallv  coexist.     The 
jtion  is  not  the  same  in  all  crises;  it  may  be  the  sharp  click  of  two 
»rrl   points  or  edges,  or  a  dull,  muffled  eontai't,  or  tlie  era<'kling  :tiid 
tting  of  multiple  fragments  and  broad  surtaces,     Sime  of  its  forms 
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aro  jimcttffilly  ulciilical  with  tlio  f'nctiuii  sounds  nhtaincd  l)_v  tlie  iiinvi-- 
iiiciit  (if  jiiiiils  wlidsf  .siii'f'iiw.'?  arc  jilfuivd  hy  <li,><'!isf,  and  altlimi^'li  il 
iw  Usual  lo  spfak  dfa  irc<ijriii/ahli'diffor<Mic«'  in  llicMjuality  of  tlii-si- seii' 
KUiitns,  tlto  oru-  licinj^  nilk'd  finnl  or  r<nit/li,  i\w  otlicT  noft  or  mmxilh 
flif  di:l^'n(>^is  in  cases  of  doubt  iiiiist  dopt'ud  upon  eircuinsUinces  otbe 
than  tins  diH't-rfnce. 

Crc'|iitn,s  is  pcrccivod  thronjrh  the  hand  ratlier  than  the  ear,  althougi 
sotnctiines  it  is  !iiidtl)le  ti)  Itystandt-rs  not  in  cuntai't  with  the  paticni 
It  is  to  lie  songlit  l>y  tlic  siiiue  nictliods  as  abnormal  nioliility.  and  alsi 
ill  tlir  ril)s  and  Hat  Itones  In-  jilaein^j  the  palm  of  the  lian<l  over  tli( 
sn|>posed  scat  nf  iVnetnro  and  i>ressinn  gently  in  various  dircctieii' 
Direct  unsenltntion  is  sometimes  einph)ye<l,  especially  in  fractiirt'  <>1 
the  ribs  or  sternum. 

Civjiitus  eainint  always  lie  pniiliiccd  when  there  is  a  fracture,  fol 
its  ]>riMhii'tion  is  eondilioncd  n|)nn  the  contact  and,  in  a  measure,  iIk 
cliaracU'i',  <if  the  ln'ukcn  surfaces.  If  the  fraj:rments  are  <'oni|tlelelj 
Hej)arated,  ii'  a  piece  of  musi'le  w  fiiseiu  i.s  tuteqiosed  between  tliem, « 
if  they  have  become  covered  with  jrrannliitions,  their  movements  niaj 
not  cause  crepitus,  and  it  i.s  a  coninmn  experiiTiee  that  the  maniptik' 
tioTi  which  |)nidiices  it  at  one  morMcnl  fails  lo   produce  it  at  the  nextj 

AiiM'idtalory  percn.-;sion,  the  sletltnxnipe  licinj:  trnivcd  from  one  fnip" 
nient  to  the  other  while  ])ereu.s<ion  is  made  upon  the  first,  will  sotni 
times  give  a  marked  I'haujre  in  the  .sound  as  the  line  of  fnieture 
cr<).s8ed  ;  but  it  is  nuely  sifruifieant,  except  in  cases  in  whieli  the  di«g 
nosis  can  b<'  made  liy  other  means. 

Conditions  jrivin<;  rise  to  sensations  that  may  be  mistaken  for  creii 
ifusare:  [{on^rhncs^  oi"  ni'ii;id>orii)i;  joints,  iiiHaitniiation  of  the  slieala 
of  tendons  or  of  biu'sa',  and  tlie  crackling;  of  cnajriilated  1>|ihk1. 

By  the  u.se  of  the  a--r:iys,  aided  by  the  Huoroscope  or  photopmphVj 
many  fractures  cjui  be  rcei>^ni7.ed  in  detail.  Thus  far,  in  my  e.tjio'l' 
ence,  the  rays  have  rarely  given  practically  imjiorlaTit  information  il 
fr.ietures  wtii»'li  <'onld  not  be  obtained  witlioiit  their  aid;  but  there 
reason  to  anti<'ipatc  that  with  increasing  knowledge  ami  e.xpericnol 
much  good   will  yet  e<inie  from  their  use. 

Subjective  or  Rational  Symptoms. 

Loss  of  Ainction  of  the  limb  or  part  involved  is  a  common  resull 
fnieture,  and  is  due  either  to  niccliaiiical  causes,  such  as  t!\e  breakin 
of  the  h'ver  through  wliicli  the  nniscles  act,  or  ti»  the  inhil>itory  efle 
of  pain  or  the  fear  of  pain.  As  pain  <hu'  to  other  causes  may  hiiV 
the  .lame  effect,  and  as  tlie  loss  after  .-onie  fmctiires,  even  of  the  nmi 
bone  nf  a  limb,  niav  be  at  first  slight,  the  [ircsence  or  the  absence  n 
the  symptoni  is  onlv  suggestive,  not  indicative,  of  (he  presence 
absence  of  fracture.  In  most  cases  of  fracture  of  a  long  bone  the  lira 
is  pnictically  helpless,  but  from  time  to  time  we  meet  with  jwitient 
who  can  move  it  with  .some  freeilom  or  whiv  can  walk  with  a  breki 
ankle,  leg,  or  even  thigh. 

Fa^,  spontaneous  or  on  pressure  u|vin.  or  movement  of,  the  broki 
bone,    is   a   (Constant  aeeomj>animent  of   fracture.     .SiKjntaneons  pal 
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when  the  part  is  at  rest  is  usually  slight,  not  distinctly  limited  to  the 
seat  of  injury,  and  not  significant ;  but  localized  pain  on  pressure,  on 
movement  of  the  l)onc,  and  on  pressing  tlie  fragments  together  is  a 
valuable  sympttim,  and  in  some  cases  the  most  positive  one  that  can  be 
obtained,  and  sufficient  in  itself  for  a  diagnosis.  It  is  to  be  sought  for 
by  j)ressure  with  the  tip  of  the  finger  along  the  line  of  the  bone,  by 
pressing  one  end  of  the  bone  toward  the  other,  or,  more  rarely,  by 
gentle  lateral  or  rotatory  movements  communicate<l  to  the  lower  jwr- 
tion  of  the  limb  while  the  upper  is  fixed,  or  by  making  the  patient 
contract  a  mustile  attachetl  to  th<!  bone  while  its  movement  is  opposed, 
as  in  fracture  of  the  calcaneum  or  olecranon.  It  is  of  great  diagnostic 
importance  in  absence  of  the  positive  signs,  and  is  therefore  specially 
valuable  in  many  fractures  near  the  end  of  a  bone  and  in  those  of  the 
metacarpals  and  metatarsals  and  ribs,  and  its  absence  is  often  a  positive 
means  of  excluding  fracture. 

The  absence  of  pain  on  handling  an  important  fracture,  such  as  one 
of  the  leg  or  thigh,  deserves  attention  as  |)ossibly  indicative  of  central 
nervous  disease  or  of  commencing  delirium  tremens. 

The  history,  with  reference  to  diagnosis,  includes  earlier  injuries  which 
may  have  modified  the  form  of  the  limb,  the  nature  of  the  accident, 
and  the  manner  in  which  the  force  was  applied,  the  interference  with 
function,  and  occasionally  the  snap  heard  at  the  time  and  the  distortion 
of  the  limb  observed.  A  knowle<lge  of  the  manner  in  which  the  vio- 
lence was  applied  is  sometimes  of  value  in  determining  obscure  points, 
and,  in  the  absence  of  positive  information,  indications  may  be  gathered 
from  the  position  of  contusions  or  of  stains  made  by  contact  with  the 
ground.  The  account  given  by  the  patient  must  always  be  received 
with  distrust,  because  of  his  preoccupation  by  other  circumstances  at 
the  moment  of  the  accident  and  of  the  tendency  to  substitute  inference 
for  observation. 

Such  are  the  facts  upon  which  the  diagnosis  is  made.  They  are  not 
all  present  in  every  case,  and  it  is  never  necessary  to  seek  for  them 
all ;  deformity,  abnormal  mobility,  and  crepitus  are  alone  absolutely 
pathf^nomonic,  but  in  not  a  few  fractures  none  of  these  can  l)e  recog- 
nizee! by  manipulations  that  are  not  unduly  severe,  and  the  diagnosis 
must  be  made  upon  the  history  and  localized  ])ain.  It  is  important 
that  this  should  be  borne  in  mind,  for  many  a  fracture  has  been  over- 
looked because  crepitus  could  not  be  got.  The  character  of  the  injury 
is  sometimes  so  apparent  that  it  can  be  recognized  at  a  glance ;  in 
others  so  obscure  that  even  the  most  careful  and  exj)erienced  observer 
may  remain  in  doubt.  In  most  cases  the  examination  should  be  made 
systematically  and  thoroughly,  beginning  with  the  history  and  follow- 
ing with  an  investigjition  of  the  interference  with  function,  the  pain, 
the  deformity,  and  tiie  abnormal  mobility  and  crepitus  in  that  order. 

The  clothing  should  be  removed  from  the  injured  part,  and  in  doubt- 
ful cases  also  from  the  opposite  limb.  After  having  noted  such  changes 
in  apjjcarance  as  are  easily  recognizable,  the  surgeon  makes  gentle  press- 
ure with  his  fingers  along  the  limb  in  search  of  the  point  of  maximum 
tenderness  and  of  irregularity  of  outline  if  the  bone  is  sutKUtaneous, 
and  when  that  has  been  found  he  seeks  evidence  of  abnormal  mobility 
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at  that  point  hy  one  of  liic  manijuiltitions  nlmve  mentioned.  If  tlie 
search  i.s  (^lU'cc'ssfiil  thf  (liii}rii(».-iis  is  made.  If  not,  or  if  the  injun*  is 
at  a  point  where  a))norin:il  niohilitv  is  not  reeognizaiile,  tlie  sur^'on 
seeks  for  sueli  (iefortnity  as  is  likely  to  exi.st  after  .such  a  fraetiire  as  is 
siispectwl,  first  inciuiring  wlietlier  the  region  ha.s  been  previniislv 
injurod,  in  order  lliat  In-  tiiay  not  niir-tako  an  ohl  deformity  for  a  frpstli 
one,  and  the  |)ain  uf"  a  sjirain  for  that  of  a  fr.ieturc. 

If  neitlioi'  abnormal  aiobiiity  nor  deforinity  ean  be  reeopnizcd  he 
tests  fur  l(j<'al  pain  liy  pressure  in  the  lonj;  axis  of  the  l>one  or  ijy  the 
action  of  attaencd  nuiselcs,  an<!  aeeepts  ]»ain  thus  aroused  as  indicalivf 
of  the  prest'nee  of  a  variety  of  fraetnre  wliieh  may  not  give  the  sigtii 
tliat  are  laekintr. 

If  dotibt  still  remains  as  to  die  existenee  of  a  fracture,  and  if  ihi 
.search  for  siijns  is  hampered  by  the  pain  tiiat  the  necessary  [nani|iiila- 
tions  cause,  or  if,  a  fracture  having  been  ])rovec),  it  is  neees.sjiry  td 
tietermine  its  details,  he  employs  an  ana>stlielie  after  having  made  hii 
pre[>arations  to  utiline  the  aniesthesia  for  the  reduction  of  di.-plaeenicnlJ 
and  tlie  appliealinii  cd'  a  dressing. 

'Ilie  cMni|K)und  eliaraeler  of  a  fracture  is  ea.sily  determined.  Il 
fractures  by  indirect  violence  the  wound  in  the  skin,  elivse  to  tlie  sml 
of  fracture,  is  usually  small  and  bleeds  nuieh  more  freely  than  a  simjil 
wound  of  the  skin  woiihl;  in  fractures  by  direct  violence  the  tefpi 
uientary  wound  is  usually  large  and  nigged,  and  the  broken  ends  of 
the  liones  can  be  seen  or  I'elt  thnnigh  it.  It  is  not  neees.sirv  positivclj 
to  deleitiiiiie  the  existence  ot'  tiirect  communication  lietween  the  fnic 
ture  and  tlu' external  wound;  the  cocxisteiiec  of  the  two  is  sufficieDl 
to  make  imjicnitivc  (he  emjiloyment  of  every  [n*ecaution  jigainst  infw 
tion  that  would  be  called  for  if  such  communication  were  known  tO 
exist.  If  the  wouml  is  ex])lored  at  all,  it  should  be  done  only  ns 
|iart  of  (he  treatment,  and  with  strict  asepsis,  not  merely  as  a  diagnos- 
tic measure. 


CHAPTER   V. 

THE  REPAIR  OF  FRACTURES  AND  THE  CLINICAL  COURSE. 

Anatomo-pathological  Processes. 

The  Callus.     Bone  is  one  of  those  tissues  whose  cicatrices  are  com- 
posed of  a  substance  clcsely  resembling,  or  identical  with,  the  original 
ti.ssue.     The  process  of  repair  after  fracture  is  fundamentally  the  same 
as  that  after  other  forms  of  injury,  and  its  histological  phenomena, 
like  those  of  repair  of  other  tissues,  are  those  of  normal  growth  and 
exaggerated  nutrition.     It  liegins  with  the  enlargement  and  multipli- 
cation of  the  cells  of  the  ])eriosteuni,  marrow,  Haversian  ctuials,  and 
laounse ;  this  multiplication  produces  a  mass  of  granulations  which  fill 
the  gap  between  the  fragments  and  are  transformed  into  lw)ne,  some- 
times directly,  sometimes  after  having  passed  through  a  cartilaginous 
stage.     This  mass  of  new  bone,  at  first  spongy  in  its  structure — that 
is,  composed  of  irregular  lamellae  or  plates  circumscribing  relatively 
large  lacunie  filled  with  bloodvessels  and  medullary  elements — becomes 
firmer  and  more  compact  in  some  portions  by  increase  in  thickness  of 
the  lamellae  and  consequent  reduction  in  size  of  the  lacunse — the  pro- 
cess known  as  "condensing  osteitis,"  and  observed  constantly  in  the 
foetus  as  well  as  in  many  patl)ological  conditions — and  becomes  thinner 
and  weaker  in  other  portions  until  it  finally  disaj)pears  by  the  con- 
verse process,  diminution  of  the  lamelloj  through  tlunr  absorption  by 
the  me<lullary  elements  of  the  lacunje,  "  rjircfying  osteitis,"  another 
stage  of  productive  or  simple  osteitis  and  also  found  in  the  normal 
<levelopment  of  bone  and  in  pathological  conditions.     The  variations 
depend  upon  differences  in  the  degree  of  the  injury  or  in  the  position 
of  the  fragments,  which  require  disproportionate  amounts  of  work  to 
be  done  by  tlie  different  parts.     The  details  of  the  ])rocess  will  appear 
upon  examination  of  the  manner  in  which  it  is  carried  on  after  simple 
fracture  of  the  shaft  of  a  long  bone,  an  exani|>lc  which  has  the  advan- 
tage of  illustrating  tlie  behavior  of  all  the  different  elements  and  of 
Wing  both  more  complete  and  more  open  to  experimental  study  than 
fractures  of  short  bones  or  of  the  spongy  extremities  of  long  ones. 

When  a  fracture  takes  place  the  cylindrical  shell  is  l)r(>ken  along  an 
irregular  line  and  probably  always  with  the  production  of  splinters  of 
greater  or  less  size.  The  periosteum  is  usually  torn,  but  the  extent  of 
Its  rupture  has  probably  iieen  largely  overestimate<l  even  when  there 
is  much  displacement  of  the  fragments.  Oilier'  was  the  first  to  call 
especial  attention  to  the  preservation  of  its  continuity  at  some  part  of 
the  periphery  of  the  bone  and  to  the  fact  that  when  a  lateral  or  longi- 
tudinal displacement  has  occurred  the  membrane  is  stripi)ed  partly 

'  oilier:  Traits  <lc  la  Kc-|;ciicratiou  des  Os. 
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off  one  fragment,  l>iit  without  having  its  continuity  broken,  and  tli 
forms  a  Imiul  iinitiiif;  tlio  two  tVaf^nifnts.  Tt>  tliis  hand  lie  gave 
name  uf  "  iifrintitfal  l>riiif;e."  Othor  jx>rtii>n.s,  alwj,  wliii-h  il<>  not  pi 
Berve  their  continnity  with  one  another,  are  ilmihtlcss  si  ripped  ofl'  i 
two  fnigmcnts,  as  can  lie  seen  in  comjxiutid  fractures,  and  as  thi:y 
striictnraily  rdnliniiiHis  with  tiie  overlying  sol\  jwrts  they  pn)lM 
ejinie  i(iiilc'  acciiratciv  into  |>iai-e  when  the  liisjilacenienf  is  CDrroe 
anil  thus  furni  a  i'airlv  <'<ini]il('t(:'  tubular  ,~!u'atli  fduneeting  the  ei 
of  the  fragriK-iits  ami  :ilt  splinters  except  those  whieh  are  enti 
loose,  guitiing  ami  limiting  (hi'  furniatinn  of  the  new  tissue  that  is 
estaijlisli  the  ultinuile  unioti.  When  this  sheath  is  not  c«.>nipl 
heeause  of  persisting  ilis|>lneeiiK'nt,  the  existence  of  the  jv-rios' 
bridge  is  of  extreme  itirpnrtanee,  beenuse  it  maintains  the  ennmrtion 
between  the  fnigmeuts  by  means  of  a  tissue  whose  activity  in  (he  pni- 
duction  of  bone  is  nuirked.  The  position  and  form  of  the  esdhis  in 
»|»ccinien8  tif  union  with  dis(tlacemeut  in<lic!ite  clearly  the  position  and 
agency  of  the  bridge,  and  Phite  III.  siiows  the  ossification  on  the 
inner  surface  of  thi'  liridge,  bnl  not  cmtijilete  throughout  the  interval 
between  it  and  the  surface  of  the  bone. 

At  the  same  time  lilooil  is  poured  out  from  the  torn  vessels  of  the' 
hoiu'  into  ihc  gap  lietween  the  fniguicnts  mid  from  the  vessels  of  the 
soft  |»arts  into  the  interstices  anu>ng  the  niuseles.  This  blood  is  pnid- 
nally  absorbed  during  the  first  few  days  following  the  receipt  of  the 
injury,  and  at  the  same  time  the  etfeets  of  the  traumatism  are  mai 
fested  in  the  inllammatory  ledema  of  the  limb  and  the  iidiltmtion 
a  thick  viscid  liquid  into  the  sot't  tissues  innueiliately  ailjoining  f 
peat  of  the  fnicture,  the  begiuning  of  ilie  firm  ovoid  mass  vhieh  can 
always  be  felt  at  this  point.  The  jx-rinsteum  becomes  nnieh  thicker, 
softer,  and  more  vascular;  a  thin  layer  of  gehitinons  or  vis<*i«l  li 
is  found  Ix'tween  it  and  the  bone  for  a  tlistaiiee  of  a  few  lines  fi 
the  edge  of  the  fracture  or  from  the  jioint  1o  w  hieh  the  nienibrant 
been  stripped  up,  mid  at  the  ntore  distmit  limit  of  this  layer  the  sur- 
face of  the  bone  promptly  become  roughrneil  by  the  formation  of 
patches  of  new  boite.  The  portions  of  the  periosteum  which  ha^^ 
been  stripjied  off,  those  which  form  conjplete  or  incomplete  hrl' 
and  the  lacerstted  tissues  which  fiirm  the  wall  of  the  «-avity  in  w 
the  ends  of  the  bone  lie,  gi-aiiulale  and  pour  out  an  exudate  to  mi 
with  the  remaiuiug  blood. 

The  marrow  siiarcs  in  this  production  of  gramdations,  and  the  cell* 
of  the  connective  tissue  external  to  the  periosteum  share  for  a  greater 
or  less  distnnee  in  the  irritation,  aiu!  by  their  juoliferation  bind  to- 
gether all  the  adjoining  parts  in  one  firm,  coni)i;ict  mass.  The  com- 
pact layer  of  bone,  the  cylindrical  shell  of  the  shaft,  feels  the  .««!ne 
influence  and  resurts  in  the  smie  manner,  but  nuirh  ni()re  slowly  in 
consef|npnee  of  the  scantiness  of  its  eellidar  eU'Uicnts.  Its  outer  and 
broken  siirfai'cs  soon  show  pink  points  which  cidarge  and  send  otit 
gniniilations  to  joiu  those  alrea<ly  produced  by  the  periosteum  and 
marrow,  and  thus  there  is  formed  between  the  "sejiarated  fragment?  t 
bond  of  union  which  is  actually  continuous,  almost  from  the  beginning, 
with  all  theirconstiluent  jiarts.    Thesi/.e and ehanicterof  this  bond  vary 
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wilh  the  flpgn'C  of  (Ii.*pl:icfmotit  ;  if  tlio  frapracnts  romnin  nearly  in 
llifir  cprijrinal  relatii)ns  Ui  cadi  other,  the  Ijoiid  is  <Ui}Vt  and  syinnii'tricai, 
llie  ^raDiil:itii)n»  sprintring  from  tln'  marrow  mi-i-t  ami  nnite  in  llitf 
(vntrc  of  the  jrap,  wliile  tlie  thickiiicd  iti-riiistcnin  passi-.i  from  oni' 
fn^ient  directly  to  the  otluT.  ri-niainini;  adhert-nt  tit  tlieni  or  .ecpa- 
ntiii  only  by  a  layer  of  I'lVitsed  IiIuimI.  If  Inngitndiiial  and  lateral 
•iii«|ila<.-(>inent  oeciirs  and  ])ersists,  the  Ivoml  jtasse.s  ol>ti<)ii(ly  from  the 
iiulcr  jiirface  of  one  fniirment  to  that  of  the  other,  and  is  miieii  more 
roiii[i|ftc  at  some  points  nf  the  )ieripliery  tliaii  at  ottiers.  Thus,  in 
Kii:.  litt,  which  represents  tiie  eunditinn  on  tiie  seventh  day,  the  firmest 
unimi  is  iiy  the  cartila.jinons  liaiid  erossinii  the 
ingli!  at  b  and  formetl  a])parently  by  the  tiiiek- 
win^rofa  periosteal  bridije.  On  the  op|H»sitc 
fide  of  the  lower  frajjment  the  beginninj;  of 
>n  inciitnpK'ie  band  nf  similar  strueture  is  seen. 
Tiie  formative  aetion  thus  bet;nn  is  nipidly 
OMriol  on,  an<l  principally  by  the  |x?riostenm 
10(1  marrow.  When  the  frairmeiits  are  kei)t 
nJ  to  end  an  ovoid  m ass  of  tis.sue,  luivinjj  the 
fiiiststeiiey  nf  jelly  and  a  |)early  whit*?  appt-iir- 
IIKS',  niid  continuous  above  and  Inflow  with  the 
H'riostenm,  envelops  (lieiTi,  the  so-<'alled  "  pro- 
isioiud  "  or  "  ensjieathing  "  callus.  This  mass 
formed  not  solely  by  prannlations  spriniring 
mill  the  under  side  of  the  periosteiitn,  but  also 
IT  the  thickening  of  that  memljr.ine  and  of  the 
'nnci-tive  tissue  on  the  outer  side,  including 
\va  that  which  surrounds  the  adjoining  iiiiis- 
iilar  bundles.  Corapose<l  at  first  of  embryonal 
Iffuentfi,  it  soon  becomes  cartilaginous  in  the 
irtjona  formed  by  the  periosteum  ;  then  lime 
lit-"  are  deposited  at  ditferent  points  within  it, 
mi  tinally  it  is  tRjiisformed  into  bone. 

Tlie  gmnnlations  that  s|>ri!ig  from  the  marrow  ossily  without  passing 
hniagli  the  cartilaffinoiis  stage, and  the  |irocess  here  apparently  begins 
till!  fine  lamelhe  wliiirli  lie  upon  the  inner  side  of  the  eomiiaet  shell. 
le  new  laniell  e  extend  across  the  eanal,  .soon  oecliidiug  it  entirely, 
d  also  out  into  the  int<'rval  to  meet  those  coming  from  the  other 
lajrmrnt.  Thus  is  forme<l  the  internal  rir  iiuMlullary  plug. 
The  gmnnlations  o<-eupying  iheaiiiinlMr  interval  lietvveeii  the  eorti<-al 
rers<»r  the  two  fmgments  (wiveii  the  reditcfiori  is  complete)a[ipareiitly 
our  Diuinly  fitJin  the  periosteum  and  jiass  through  a  cartilaginous 
i|^  befon'!  becoming  JKine,  as  do  the  others  that  have  the  sjune  origin. 
Vy  unite  promptly  with  those  of  the  medullary  (iliig  and  ultimately 
•metimes  after  a  long  delay)  with  tlie  cortical  layer.  It  was  to  this 
irtiif  the  callus  tiiat  Iliipiiytrcn  gave  tin'  name  of  '■  dctinitive  callus." 
"he  nnise  of  the  dcl.ay  in  union  with  the  corti<'al  layer  lies  in  the  slow- 
I  with  which  the  latter  forms  the  granulations  necessary  to  unite 
frth  the  others,  antl  doubtless  to  the  occasional  long  |>ersistence  of  a 
ircrotic  seale  of  bone  on  its  broken   surface,  w  liieh  has  to  be  sliivvly 
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pc'iH'tr;itf<l  and  ali>(>i-!)iHl  Uy  tlii;  granulations.  Tlic  cellular  clenientj 
of  tlic  cortex,  which  have  to  do  the  work  of  cnlarginp  the  Haversian 
Ciinal;<  atnl  furiiiiu};  the  frraniiliition.*,  arc  .scanty,  and  tliose  iininediatel/ 
adjuiiiiuir  the  lirulveii  surface  cautint  share  in  the  work  liceaiiso  thoi 
hloiMl-sup|tly  is  cut  off  l)y  the  rl(ttliii<;  ol'  the  tilimd  in  the  torn  eajiil 
laries.  'Ilie  cells  siliiated  a  little  iiicire  (le('|ily  have  to  carry  on  liw 
work  ami  sh)wly  hn-ak  ihroiifjh  the  internu-diate  iiei-rotie  i^-ale  befitr 
they  can  rncet  and  unite  with  the  oth  'r  jrrantdations  that  have  8pn>ad 
into  the  interval  frnni  withunt  and  within.  'J'his  pnx-ess  in  tlie  com^ 
pact  tissue  is  the  (isiial  riirel'yin^  osteitis,  c-haracterizt'd  hy  an  eidarj.'e- 
nient  i>t'  the  Haversian  canals  and  a  eorrespundin;.'  loss  of  the  lH)iie 
tissue,  a  change,  in  short,  which  tninsfornis  the  cortex  for  a  certain 
distance  into  s|Hinjiy  tissue  like  that  of  the  ossifying  wdius.  Uiti 
mately  the  rarefaction  ceases  and  a  "productive'  or  "condensing' 
osteiti.-  follows,  hy  which  the  laniellte  are  thickened  and  the  intcnnp- 
<liate  s])nces  and  canals  eontracted  nntit  the  former  proportions  lietwifO 
thetn  are  nieasiiralily  n'stored.  <  (ecasionally  the  ossitieatioii  spreaill 
into  liirnnents  and  tendons  iittached  to  the  hone  close  liy  the  Inietnre. 

W'iiite  tlic  calhis  is  thus  forming  and  ossifying,  the  irritation  in  ill 
adjoiriinfi  sid't  }»arts  siihsides,  and  they  regain  their  original  conditioi 
and  I'nnetions  more  or  less  completely.  Occasionally  the  associiitrt 
injnries  of  mnscles  or  tendons  or  the  sheaths  of  the  latter  lead  to  ]K'\ 
nianeiit  disaliliiig  adhesions. 

After  the  ossifii'ation  of  the  callus  has  heen  conipleled  the  excess  n 
it.s  exterior  and  even  jirojeeting  jHirtions  of  fragments  slowly  di.sif 
pear,  and  in  cases  in  which  the  re<luction  of  the  »lis|)lacement«  hn 
tieen  exact  this  disap]H<arance  of  tiie  exterior  callus  may  go  so  fan 
to  leave  little  or  no  trace  on  the  surface  of  its  previous  existence.  I_ 
like  maimer  the  central  jdiig  diminishes  and  the  medullary  canal  ma 
he  restored. 

Fragments  of  the  cortical  layer  hroken  oft"  at  the  time  of  the  injur 
may  remain  attached  to  the  |>eriosteiuu,  preserve  their  vitality,  slinB 
in  the  siime  processes,  and  form  a  ]iarl.  often  an  important  one,  of  tht 
cjdlus.  There  is  reason  to  helieve  also  that  even  after  they  have  Iw-er" 
entirely  detached  ihey  may  form  new  conne<'tioirs  witii  the  soft  par 
and  gniinilatioMs,  and  preserve  (or  renew)  their  life.  Such  fragnieni 
have  heen  found  endjedded  so  deeply  in  a  callus  that  no  other  expll 
nation  than  tliat  of  eom|)lete  detacliinent  «in  well  be  accepted.  Hov 
ship  describes  and  figures  one,  anil  Clnrlt  anotlier  and  remarkable  ot 
(Fig.  lil ).  The  ])ossibility  of  this  prcs<'rvatiou  has  also  been  estah 
l)slie<l  by  cxpertineiif  upon  auitnals.  Porti(»ns  of  the  shaft  have  iieel 
chiselled  off,  separ.'ited  entirely   frotn  the  soft    |)arts,  and    rc]>laccd  il 


contact  with  the   bo 


of 


■onie  wee 


_    ..le   iHiue  ;   examination   after   the    lapst 

showed  re-establishment  of  vascular  connection. 

It  is  al.so  known  that  fragments  may  long  remain  without  vasciil; 
eorineetiou  endiedded  In  a  i-alhis  as  wdl-toleratcd  foreign  bodies.  .\fte 
the  lapse  ol"  mouibs,  or  even  years,  aird  fVoni  unknown  <'aiis<'s,  tli^ 
may  cause  irritatiem  ;  an  abscess  forms,  the  bone  softens  about  thelll 
ami  i«itlier  they  arc  east  (jiit  spontaneously  or  they  remain,  provokin 
an  ititerniiuable  su|ipuratiou,  until  removed. 
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It  ocpasiimallv  luippt-ns  tliut  llii'  cmIIiis  iIim's  not  f)ssify,  and  in  some 
vcrv  fxcoptiiitial  i'a>f.s  tlie  bone  is  ciitirclv  alisorlu'd  fur  a  coiisidiTalile 
ilistani'f  on  wu'lt  siiii'  oi'tht"  iscat  ot'  t'nietun;.  The  c!iii.si.'s  arc  nut  I'lilly 
iiiKliTstowl.  Tiif  ilifii'roni'e  in  tlii'  jiroeoss  consists  in  uii  entiru  ur 
jartial  absence  of  prmlnctive  osteitis  and  in  an 
excess  of  the  rarefying  osteitis,  Tlic  latter,  1 
am  conviiu^I,  is  favored  l)y  tiie  jjresenee  of  a 
Mjetnllic  suture  in  tiie  l»one. 

When   tlie  fraetnre   is  compound,  and  remains 

s**f  tile  cletails  of  tiie  repanitivc  process  are  dif- 

fl;i*eiit   to   tliis  extent:  tiiat   tiic  callus  does  not 

ps»s5*  through  the  jireliniinary  cartilaginous  sttige 

jOt      any   point   where    sup}iuration    has   oceiirretl. 

fie   formation    of    the    ine<liillary  plug    is    not 

affV*ctetl,  the  granulations  there  being  transformed 

di  rectly  into  boue  as  ihey  are  in  ^inijile  fractures; 

the   difference  is  in  the  external  or  eiisheatliing 

ealltis.     The  reason  of  this  diti'erenee,  as  shown 

by    exiieriment,'  lies    in    the  deslrueliou    of   the 

yeri^Hteum    by  the    sup))ur,itive    pnn-ess,  in  the 

ilestniction.  tliat    is,   of   the    only    tissue    whose 

firsviiiilations  pjiss  through  the  cartilaginous  stage 

ill  fiinning  the  callus. 

The  pnxiess  is  slower  than  after  a  simple  frac- 
luri!  Invjuise  the  siijipiir.ition  of  the  wound  delays 
or  prevents  the  toriiiatiun  tif  niueli  of  the  exter- 
'lal  callus  auil  throws  most  of  the  lulior  upon  the 
fume  itself,  which,  as  has  been  shown,  is  I  lie  least 
able  to  do  it.  It  is  easy  to  watch  the  pi'0(!ess. 
The  ends  of  the  bone  are  seen   Iving  bare  and 

,„■•.     •      »i  1  c     •    '\  \    X-  Frntturc  of  the  ncik  nf 

White  in  the  w<»und;  a  mass  ot  pink  grantilations  ,1,^.  f^. 


iniir  uihI  of  the  Mliiift. 
A  splinter  5  Inchesi  Iuiik  nii'l 
nearly  1  Inch  wide,  coik- 
(■uteil  of  the  cortleul  layer, 
has  lieen  turned  eimipletcly 


fiimis  at   the   limit  of  the   deuiidaiiou   and   a<l- 

viine<'s    slowly    across    the    bareil     surface;    the 

liroken  surface  remains  for  a  time  (piicM'ent,  then 

granulations   spring    from    it,  begiiiiiing   at  (he  ai».ut  ita  lonn  hxIs  and  w 

points  nearest  the  me<liillarv  canal  and  sprea<ling  ™""«  united,  with  it»  orig- 

slowlv  towanl  the  outer  edge  ;  the  wnuu.l  gradii-  '""'  '^''tT^  '7/"r'r  J" 

11      ;,  •   1        1  I      •  II-       contact  with  the  other  frnu- 

ally  tills  up  With  these  granulations,  the  l»>iie  is  menis.    (FiRurcd  iiyoiKi.T 

"ivered  in,  and  cicatriz;itioil   follows.  from   the   Mnseum  of  the 

la  less  fortunate  cases  a   portion   of  the  bared   !!">"'  t;"'';'B»^''f  burgeon., 
wme  tiles  and  is  east  on  by   the  iornintion  of  a 

line  of  demarcation  whieli  can  sometimes  be  s^'cn  at  the  edge  of  the 
jrraniilations,  but  which  more  comnioiily  is  hiddiMi  bv  them.  Ft  must 
not  t)e  thought  that  all  the  bare  while  bone  seen  in  such  a  wound  is 
ileail,  even  after  it  has  remained  uneiiaiigcd  in  appearance  for  several 
ffHeks.  Ita  fturlace  may,  indeed.  \h.-  dead,  but  the  interior  is  often 
alive  ami  able  to  east  off  tin;  dead  siiperlicial  scale  without  aid.  The 
gratiiihitions  which  form  between  the  living  and  the  dead  parts  seem 
'  Biptl  sni]  Vigiml :  Conipteslteniliia  du  l'.\cailen)ie  des  Sciuuces,  18SU,  vol.  ic.  p.  lilS. 
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sometimes  to  dis^solve  an<l  silisoi-K  tiio  latter  if  tliey  are  small  and  iliiii, 
or,  if"  not,  slowlv  to  hear  tlunn  to  tlie  siirfaee  anil  ea:*t  iliem  out. 

The  cjiliii!*  thus  formc'ii  is  larircr  and  more  irrejinlar  than  attcr 
eim|ilc  fitietnre  ;  it  remains  tender  an4l  s<>nsitive  for  a  long  time,  and 
i.s  eovere<l  i)y  an  adherent  scar  at  tlie  seat  of  the  wonnd.  Fragments 
rorme<l  at  the  time  of  the  aeeident  tnid  remaining  attached  to  the  [xri- 
osteum  usnally  preserve  their  vitality  ;  it'  not,  they  Ix-ciimc  detaela-di 
after  a  time  and  are  fonnd  lnu-e  in  the  wimmkI,  or  heeome  fshnt  in  l)y 
the  eallns  and  (inijong  the  siipjinration  indefinitely.  In  this  latter  wise 
the  eonstant  irritatidii  due  lo  tin'  ]iresenee  u{'  the  foreign  hody,  the  exi.<l- 
enee  of  sinnses,  and  (lie  binTowiiig  of  the  jms  interfere  with  the  evolil- 
tioti  of  the  calhis.  Instead  of  imdergoing  a  gradual  and  uniform 
dimintition  and  eondensation,  it  heeomes  ei)nrnated  at  some  jM)ints  an^ 
entirely  ahxirlied  at  others,  irregidar  ]irominenees  appear  on  it.s  surfiice 
or  follow  the  lines  of  attached  tendons  and  faseiie,  and  its  inieriuri* 
oeeu}>ie<l  by  «ivities  of  various  sizes  iisnally  snpjmrating  and  in  c<»m- 
mnnieation  with  liie  exterior. 

In  the  spongy  bones  and  the  .«.pongy  ends  of  the  long  bones  lesj-of 
the  work  of  repair  is  done  hy  the  periosteum  and  more  by  the  Ixin* 
itself,  fur  the  periosteum  is  .«o  inlerrnpted  by  attached  tendon?  and 
ligaments  that  it  is  less  freely  stri(>|)(<l  up,  and  the  bone  surfiiees  are 
liniadiy  in  contact  and,  being  >|)ongy,  are  reatly  at  onee  to  form  grsil' 
Illations  without  [ireliininary  r-.iivfaetion. 

In  fracturtw  invohing  joint-surfaces  the  absence  of  periosteum  aiiA 
other  .soft  tissues  on  the  artieidar  surface  jirevents  the  fornuition  of  an 
external  callus  f)n  that  side,  an<l  union  takes  place  by  granuiiitioiis 
arising  directly  from  the  fractured  surfaces  and  by  an  external  caljii* 
at  the  extra-arlicidar  parts  of  the  fracture.  The  line  of  the  f'mdiire 
on  the  articular  snrtiice  is  marked  by  the  absence  of  cartilage  over  it, 
and  usually  by  a  groove.  The  fracture  of  ihe  cartilage  does  not  lienl 
by  the  formation  of  new  cartilage  ;  usually  the  callus  ig  eoveretl  at  tlii* 
jKiint  by  a  firm  white  layer  of  fibrous  tissue,  but  sometimes  the  lx)nc 
is  bare.  In  exceptinnal  ra>c-i  the  c;dlus  is  exnU'riuit  and  grows  out 
beyond  the  level  of  the  cartilage,  forming  an  irregidur  mass  in  place 
of  the  usual  groove. 

Fracture  of  cartilage  (costal  cartilage,  larynx,  etc.')  is  re]>aireil  partly 
bv  a  fibrous,  nirely  a  cartilaginous,  baud  between  the  fragments,  and 
partly  by  a  bony  )MTi|»fiefal  c;dlus.     (.S-e  Chapter  XVI.) 

Eruberance  of  ilu'  enlbts,  both  external  and  intermediate,  is  a  fre- 
rpient  cause  of  dirniiiiition  of  the  functions  nf  the  joint  by  destroying 
the  normal  relations  uf  the  ;irtii'ular  surfar^es,  liy  fillitig  u|>  norraai 
depn'.ssions,  and  by  creating  altnormal  prominences.  These  restdtsan 
usitallv  beyimd  the  control  of  the  snrgetm,  and  the  latter  are  tni 
common  in  the  vuung,  wlio-e  power  of  |)rndiieing  bone  is  groiifest- 
Occasionallv  thi'  productive  process  excited  liy  the  fiiK'ture  extends  f«r 
bevoud  (he  liniils  of  (he  latter,  and  not  oidy  may  the  joint  it.si'lf  b* 
obliterated  bv  fusion  of  the  bones  which  eon-titute  it,  but  the  prrXMSl 
mav  also  spread  to  and  [(roducc  the  sjune  result  in  neighlwring  joint! 
as  in  the  cjise  represented  in  Fig.  22. 

Bones  which  lie  parallel  aiul  close  to  each  other,  as  those  of  the  fore- 
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inn  and  leg  and  the  rib.s.  may  bi-i-onii'  unitod  hy  an  exiilK'ranl  callus 
wlii'ii  fitiier  one-  or  l)<)ili  are  broken.  Tiiis  coiisol illation  i.s  tiio>t  likely 
to'^irur  when  both  bones  are  broken  at  the  .sinie  level,  and  when  dis- 
planineiit  of  yue  or  more  of  the  lVagnient.s  diiuiui.shes  the  normal  inter- 
val between  them.  Tlie  mass  of  jjrannlatiou.s  <leveloj»ed  alwiit  one 
fracltine  beeomes  eoutinunus  with  that  developed  about  the  other,  and 
<«s»ifi«ition  follows.  The  ]iroi.cnce  of  an  interosseous  nienil>rane  favors 
this  rosult,  fur  this  tissue  lias  the  same  tendcnoy  to  ossify  that  is  shown 


Fio.  22. 


Fki.  23. 


■V,. 


i 


■Atr  (niMurr  of  tlic  Its«.    (Ovklt.) 


AbsiirpU'in  nf  llic  iiw'k  nf  Ilip  fcnnir  after  frscturo. 


I'.v  i-iluT  white  fibrous  tissue  in  tlie  presence  of  a  prmhutive  osteitis.  The 
♦ffif.-t  of  this  consolidation  is,  of  course,  to  prevent  independent  nuition 
of  the  two  Imties,  and  while  of  no  importance  in  llic  li'^r  iiml  nC  liitle.  if 
>nv.  in  the  ribs,  it  pro<luees  a  very  serious  disability  in  the  I'orearni  by 
Uilixhing  pronation  and  sn)iination.  It  occasinnaily  happens,  when  two 
»DPs  are  broken  at  the  same  Irvel,  that  the  calluses  ;.fro\v  into  contact 
»ith  eacii  other  but  do  not  unite.  Their  adjoiniiij;  surfaces  are  smooth 
wd  together  form  a  sort  of  lateral  joint  which  may  allow  movt'mcnt 
of  mie  u|vin  the  other. 

NVhen  the  line  of  fracture  fi>llows  that  iif  a  still  existing  epiphyseal 
tutilage,  cither  whoilv  or  in  |iart,  and  the  tVajznicnls  are  not  displaceil, 
Mnion  .npparcntly  takes  place  as  readily  as  after  simple  fracture,  but 
Itrrthins;  positive  is  known  of  the  details  of  the  process.  The  injnrj' 
A«e»  tint  necessarilv  interfere  with  the  subsequent  jrrowlh  of  (he  bone  ; 
ihi-kriT^if  cartilaj^e  may  remain  unossilied  and  |H'rl'onn  its  functions 


as  liofiire  ;  hut  it  is  known  from  tlic  results  of  experiments  upon  ajii- 
lUiils,  and  ('nun  eases  ol'  iiiHarnmatorv  <iisea.«e  and  from  some  of  traii- 
nialic  s('|iarat)im  witlioiit  ili^jilaccnicrit,  lliat  llie  elleet  of  irritation  (il 
tlif  ejiiplivM-al  cartilaj;*'  is  Miuictinies  to  linstfii  iis  os>itieation,  and  tiius 
arrest  the  growth  of  the  Hnii>.  This  hist  result  must  eertainlv  Ik?  \tt\f 
thiced  vviien  the  r[ii])hysis  is  disloeated  by  tlie  fraetiire  and  is  uol 
restored  to  its  phuv.  I'l-ohalily  tiiere  is  less  iiiielihuod  of  interference 
witli  fi^i-owth  if  tlichiic  of  fi-iieture  lies  mainly  in  the  "  <diondroid  "  tis- 
sue on  the  dinphyscal  sidfof  the  carliiap'.  t  iurit  «jiii>tes  a  ease  uf  scp- 
raliitn  r»f  ihc  iijijier  e[>i[>hy>is  of  (he  hunuTiis  which  showed  on  dissipa- 
tion three  years  later  a  tiilsc  joint  hetween  the  I'nigments.  Tlie  head 
of  the  lione  was  united  to  the  scapula,  and  the  movements  of  the  limb 
were  free.     Poland  thinks  the  ease  was  probahly  one  of  «lisease. 

Finally,  failm-e  of  union  after  fraetnre  may  he  ilne  to  arrest  of  the 
reparalivf  process  in  the  granulation  stage,  ossification  not  taliinji 
|>l:icc  and  the  hond  between  the  fragntents  remaining  tilirons,  or  to  the 
wide  se|)arati(in  of  tlie  ffaginetits,  or  to  the  interposition  of  a  hinidle 
of  tntisenhir  tissue,  or  to  the  insiiffieiei»ey  of  (he  l)lo(Al-sn]iply  of  one 
of  the  frngments.     This  condition,  especially  as  seen  after  fnictureof 


Frarliimir  tlic 'ilccranon  :  niiroun  union.    (MAUiAiosr..) 

the  shaft  of  a  long  Iione,  is  considered  in  detail  in  ( 'hapter  Vlll-f 
Psi'iidarthrosis.  l'yxani|)les  at  other  points  than  the  shaft  are  fiirnishcn 
es|)cciallv  bv  the  patella  and  olccrannu  (direct  loiigitadiual  separation), 
and  by  some  fractures  oi"  tlie  tieek  of  the  femur  wlu'i-c  the  c-anse  lie* 
in  an  excess  oi'  the  rarefying  process,  by  which  the  neck  is  destroyed, 
or  in  the  cutting  o(f  of  the  b]<>(«l-sii])ply  by  complete  rupture  of  th( 
periosteum  of  the  neck  which  carries  vessels  to  the  head. 


Clinical  Course. 


I 


This  varies  with  the  position  and  cliarneter  of  the  fracture  and  espe- 
cially with  the  <'oinplicati<>ns  arising  from  tlie  pccnliiirties  of  tli* 
fnictnre  and  the  health  and  age  of  the  ]«iticnt.  Ordinarilv,  in  siniplfl 
eases,  after  the  ])rimary  reactinn  of  the  injury  has  subsided  and  an 
appropriate  treatment  has  been  established,  (he  patient  goes  on  to 
recovery  \\itliont  pain,  fever,  or  o(Iut  disturbance  of  his  general 
henltli,  anti  incommoded  oidy  i)y  the  disibility  of  tlie  lindj  and  tho 
confinement  to  which  he  i.s  subjected.      Ihit  in  the   al<'oh<>lic  this  tmn- 
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i|uil  eoiiFM'  may  be  promptly  iiitorniptt'd  Wy  tlic  unset  uf  :i  pTiciiiironia 
ur.'iD  uttHck  nf  (Iclii'mm  tri'inens;  and  in  \\w  nlil,  coiifiiu'il  (u  lu'd  iiv  a 
limki't)  thigh  i>r  leg,  tlie  primary  .sliuok  miiy  Iw  siitlicirnt  to  «uist> 
ileatli  in  the  first  few  days,  or  the  gt.-iieral  heahli  may  begin  to  siitfer 
slxHit  tlie  third  week,  and  death  follow  after  a  fihort  interval  niarke*! 
bv  «ym|)toms  of  hypost;itic  pneumonia  or  mild  delirium  and  gradual 
failinjt  of  tiie  strength.  And  very,  very  rarely,  even  in  sinijile  easi^s 
inJ  H'ilhout  lh<'  slightest  warning,  <leath  mayeome  suddenly  iii  the  first 
few  (lavs  by  fat  endxdisin  of  the  lungs,  or  at  a  later  periiMl  by  a  ear- 
iliao  |iulnionar}-  embolus  detaehed  from  a  thrombus  in  some  large  vein. 
For  the  first  day  or  two  the  patient  may  sutler  pain  at  ami  near  the 
fnotiirp,  atigmeMt4xl  by  miLscular  twitehings,  and  i-unsiderable  discom- 
fort from  the  weight  and  tension  of  the  swollen  limb  ;  and  if  the  bone 
i>a  large  ime  (tiiigh,  leg,  arm)  and  the  fright  and  emotion  at  the  time 
of  the  aecident  e.xtreme,  the  symptoms  of  slun-k  may  be  well  marked. 
Till,'  femjH>rature  usually  shows  a  rise  of  from  one  to  two  degrees 
Falin-niieit,  "ajscptic"  fever,  which  pnimptly  diminislies,  and  disap- 
pears within  n  few  days.  At  the  same  time  the  urine  may  contain  a 
»raall  »Miount  of  albumin  and  free  fat  and  liyaline  easts  enclosing 
Imiwii  granules.  The  fat,  which  is  sometimes  sunicteiit  to  form  a  dis- 
tiuct  layer  on  the  surface  after  staniliiig,  is  thoiiglit  to  come  from  the 
cnihlied  marrow  of  the  bone,  and  tln^  variations  in  its  (piality  ami  the 
time  of  appearance  to  dejUMid  upon  its  temporary  arrest  in  the  pnltiio- 
Mn*  capillaries  (fat  cmlMjlism,  7.  i\).  The  In-own  easts  are  sometimes 
wn-  niimeroii.s,  but  more  of(en  are  wholly  lacking. 

Tlio  limb  swells,  partly  because  of  e.\(rav;isitcil  bloml  iiiid  shorten- 
ing, but  mainly  by  ledema  ;  the  swelling  reaches  its  maximum  on  the 
«">nil  or  third  day  and  then  slowly  subsides,  'i'heskin  of  the  involved 
region  .^how.s  a  yellowish  tinge,  the  result  of  staining  with  the  coloring 
DWtkT  of  the  extravasatod  blood,  and  eechynioses  appear  at  points 
belim-  and  siometimes  above  the  fnictnre.  I>arger  or  smaller  bli'bs 
«p[i<iir,  es]»ecially  on  the  legs,  by  the  second  or  third  (lay,  and  may 
interfere  with  the  early  fi|)j)licjition  of  a  fixed  dressing. 

-V?  the  swelling  subsides  a  firm  ovoid  mass  becomes  recognizable, 
rxt«n<iing  above  and  below  the  fracture,  and  the  sensitiveness  on 
pressure  tliminishes;  this  inas.s  diminishes  in  .size  and  increases  in  firm- 
KMs  as  time  passes,  the  abnormal  mobility  diminishes,  and  finally, 
Bper  a  length  of  time  which  varies  greatly  in  ditlcrent  cases,  ceases, 
sm!  union  is  then  effected,  ;dthniigli  not  st>  firm  as  it  will  ultimnti'ly 
bopome  after  ossificjition  shall  have  been  eiunjilcted.  A  small,  liard 
nuiss  can  still  be  felt  at  the  seat  of  fracture  wiiich  will  slowly  <limintsl) 
for  months,  [K-rhaps  for  years. 

Other  things  being  cfpial,  and  bone  for  bone,  less  time  is  rc(|iiircd 
to  coniplotc  repsiir  in  children  than  in  adults;  .■ind  fnicttircs  heal  as 
rapi'lly  in  one  se.x  as  in  the  other,  and  in  the  old  as  rapidly  as  in  the 
miiMle-aged,  .\s  a  general  rule,  too,  the  larg<'r  the  Ixme  the  longer 
till?  lime  re<|nired,  and  fnictures  of  the  shai't  rcfpiiiv  more  time  than 
those  of  the  spongy  ends,  and  those  with  uueorrecte<l  displacement 
mon.'  than  those  in  which  the  normal  relations  have  been  maiiitaincil 
or  restored.     The  average  for  fractures  of  the  sluift  of  tlie  long  bones 
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in  adults  varies  from  four  weeks  for  tlie  clavicle  or  forearm  to  eight! 
nine  weeks  for  the  thigh. 

I?iU  with  tiie  iiiiiou  of  tlie  fracture  the  recovery  of  the  patient, 
cialiy  iif'ttT  fraetiires  of  the  limbs,  is  not  yet  complete.  The  circ 
lion  of  fhf  part,  the  skin,  tlif  muscles,  and  the  neigiiboring  joints  I: 
yet  to  recover  from  tfie  (ii>ai)ilities  imposed  upon  them  l)y  the  pri 
injur)'  or  by  the  prolonged  <lisuse  of  the  limb.  The  skin  is  liarsh  anil 
drj';  the  limb  swells  and  shows  venous  congestion  when  used,  aod 
esiH-'cially  when  dependent,  |>resuiual)ly  becaus<.'  of  plugging  of  the 
veins  and  jHissibly  bccausf  nf  nij)ture  of  lymphatic  channels;  the 
joints  are  swcillen,  stiH',  an<i  .-(•ii>iiive.  As  a  nde,  all  these  features 
<iisappear  under  use,  and  more  rapidly  in  tlie  young  than  in  tlieoUl, 
but  occasionally  some  of  them  per^ist  for  a  long  time.  (>See  Chapter 
X.,  Prognosis.)  Their  diiratinn  can  usually  be  shortened  by  appro- 
|)nat('  treatment,  espwially  by  mas-age  and  mobili»ition  of  the  joinfs- 

Tlie  {'oiirse  of  the  ca«e,  as  thus  sketched,  m:iy  be  greatly  modified  by 
exceptional  f-evtrity  of  the  injury,  by  associated  lesions,  or  by  a  wouml 
or  contusion  which  makes  the  fracture  c<im}MiiU)d  either  immediately 
or  after  the  lapse  of  a  few  days.  In  the  severe  cases,  with  more  splin- 
tering of  the  bone  and  lacenition  of  the  soft  parts,  the  pain,  swelling, 
and  general  and  local  reaction  are  givatcr  and  more  prolonged,  but 
very  rarely  cud  in  su[i])uration. 

1'lic  dirci-i  iuijilicatiiin  of  a  juini  iu  a  fnicture,  or  the  .spread  to  it  of 
the  neighboring  rfactinn,  or  (he  presence  of  a  concomitant  s]>niin,  as 
is  so  often  seen  at  the  knee  in  fnu-tiires  of  the  thigh,  adds  an  arthritis 
which  increases  the  pain  and  discomfort,  and  may  delay  recovery  or 
dimtuisli  its  completeness. 

In  I'limpound  f'ractiircs  with  a  small,  clean  wound  iu  unbruised  .skin 
the  liical  and  general  n'action  is  even  less  than  in  situ]ile  fracture,  pre- 
sutuably  because  the  extravasated  blood  escapes  through  the  wound, 
with  cons<'<)Uenfly  less  tension  and  less  absorption  of  tibrin-fcrments 
cause  fever.     Uufler  appropriate   treatment  sur'li   a   wound  heals  iu 
few  days,  and  the  course  is  tlii'uceforlh  that  of  a  simple  fV.icture 

In  compound  fractures  with  linii.--ing  of  the  skin  that  j)revents  pri- 
mary union  of  the  wotnid,  and  in  those  ma<le  conipipuud  by  the  slough- 
ing of  the  bruised  skin,  the  course  may  be  very  diH'erent.  It  is  that 
of  a  <leep,  lacerated  wound,  from  whose  walls  sloughs  must  be  cast  off, 
and  in  which  suppuration  is  itievitable  and  serious  infection  pos-sible. 
In  the  milder  forms  the  su[>|)uratiou  is  slight  and  limited  to  the  suj>er- 
ficial  portions  of  the  wound,  and  llie  course  is  practically  that  of  a 
i>iniple  fr.Mcture  witli  only  the  delay  due  to  tardier  union  of  the  bone 
and  cicatrization  of  the  woiinil.  IJut  in  the  severer  forms  all  the  local 
and  general  symptoms  are  more  marked,  the  swelling  is  greater,  the 
fever  higher  and  persistent.  If  treatment  fails  to  overcome  the  infec- 
tion the  pus  burrows  amid  tin;  muscles,  neighboring  abscesses  form, 
with  chill-,  and  cNaccrivatiou  of  the  fever,  and  am|)Utation  may  be  indi- 
cated to  save  the  imiicrilcd  life.  ( )r.  by  <'fyuiitcr-o|K'nings,  dniinage, 
and  the  free  use  of  auttsf|>tics,  the  .siijipuration  may  be  brought  under 
contnil,  and  then  the  jiatient  pursues  his  weary  course  towaixl  c<»nva- 
lescence  through  the  nains  and  perils  of  the  slow  cjistine:  ofi' of  necrotic 
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fnigincnts  of  the  hone  and  the  tartly  formation  and  ossification  of  the 
granulation:?  that  must  take  tiioir  j)laoe.  Such  cases  are  often  desjmir- 
injjly  slow  in  reaching  solid  union  and  closure  of  the  sinuses,  and  still 
longer  in  regaining  use  of  the  limb.  The  callus  is  large,  the  cicatrix 
adherent  and  sensitive,  the  adjoining  muscles  hampered  by  adhesions. 
The  condensation  of  the  (»llus  is  lialde  to  become  extreme  in  |)ortions, 
because  of  the  prolongation  of  the  irritation,  and  thereby  to  cause  par- 
tial necroses  which  prolong  or  renew  the  suppuration  in  the  efforts  to 
cast  them  out,  so  that  the  sinuses  may  persist  for  years  with  longer  or 
shorter  interruptions. 


CHAPTER  VI. 


COMPLICATIONS  AND  REMOTE  CONSEQUENCES. 

Early  Lociil  C<)ui|)licatioiis:  Skin,  bloodvessels,  guugrene,  degeneration  of  mns- 
cles,  suppuration.  Early  General  Couiplicatiuus  :  Septicajiuia,  fat  embolism, 
delirium  (remens,  tetanus,  pneumoiiiii.  Late  Local  Complications:  Exce«- 
ive  painful  callii»,  tumor,  injury  of  nerve,  weak  callus*,  arrest  or  exaggemtiwi 
of  growth,  stiffness  of  joints,  atrophy,  thrombosis,  and  embolism. 

These  may  1»  loral  or  {Tt>ncral,  and  the  complications  may  be  thel 
direct  and  iiTimedi.Tti-  resriilt  of  thi-  primary  violpiice  or  the  later  rpsult 
of  the  priniary  luf^iuiis,  of  inftctioii,  or  of  contstitiitional  conditions. 
Some  are  pucnliar  to  fnietiire.s,  others  may  arise  also  in  connection  widlj 
otiier  forms  rif  injury. 

Early  Local  Complications. 

Skin.  The  sharp  point  of  the  upper  main  frajimcnt  may  he  forced 
thrniigii  the  ovcrlyin;;  nmscles  anil  fascia  anil  jRrforate  the  piviu  or, 
become  cnj^aged  in  its  iloeper  layers  in  such  a  way  that  its  reduction  is 
(.litticnlt,  or  it  may  make  .sncii  pressure  upon  tlic  unbroken  skin  that 
the  latter  will  slongli  at  (he  point  of  pressure  iu  the  course  of  a  few 
days.  The  first  condition  may  sonietinies  lie  corrected  hy  traction  upon 
the  lower  segment  of  the  limb,  hut  usually  an  int'isiou  will  l>e  neces- 
sary Ut  effect  a  complete  reduction  of  the  displacement.  If  perforation 
has  taken  place  (he  openinp  should  bo  at  once  eiihirfred,  for  thisdf" 
not  .idd  to  the  chance  of  infection,  and  gready  simplifies  reduction. 

Pressure  u]i(ui  the  unbroken  skin  nutst  be  relieved  by  reduction,  - 
at  least  by  diminution  of  the  displacement  ;  and  if  this  is  not  j)ossibl 
the  biine  sluuild  be  ex])oseil  liy  incisiuu  and  the  ])rojec(inp  portion  cu 
away,  for  sucli  a  woun<l  can  be  .so  protected  (hat  it  will  he^d  promptly 
while  one  made  by  slouching  will  surely  .eupjiurate,  and  even  if  danger 
ons  infection  thereby  of  the  seat  of  fracture  is  avoided,  yet  the  woud( 
will  be  slow  to  heai,  and  will  leave  an  adherent  and  possibly  sonsitivi 
scar. 

Tfie  slougliinp  of  the  skin  contused  by  the  primary  violence  is 
except  in  connection  with  ciunjionud  fi-iictnrt, — that  is,  violence  whicl 
is  .siiflii'ient  to  kill  the  skin  generally  breaks  it.  Theoretically, 
would  be  well  immediately  to  remove  all  skin  and  other  tissues  th^ 
have  been  thus  kille<l,  iu  order  more  surely  to  avoid  infection  ;  but  tb< 
limits  of  such  destruction  cannot  be  determined  with  sufficient  accil- 
nicy.  A  fairly  accui-atc  estimate  i>f  tiie  probability  of  sloughing  an< 
its  extent  can  be  made  by  apjdying  a  ruliber  bandage  tightly  to  th< 
limb  for  a  few  minutes,  as  in  produring  artificial  ischa>mia  for  opera- 
tion, and  noting  the  areas  which  do  not  share  in  the  blush  followin| 
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removal.  This  test  is  fairly  accunitc  except  for  areas  of  skin  on  the 
stal  side  of  long  tr.irisvorso  wounds  ;  siieli  f^jeiieraily  remain  j>ale,  even 
if  viable.  It  is  itn|K>rtaiit  promptly  to  remove  the  dead  skin  in  order 
to  check  the  spread  of  infection.  After  its  removal  tiie  raw  surfaces 
must  be  protectetl  with  sterije  or  antiseptic  dressings. 

BloodvesselB.  liuptnre  or  serious  bniisiirg  of  the  main  ves.sels  of  ii 
limb  is.  a  serious  luit  iufrenuent  complication.  Atnonfj;  the  more  impor- 
tant vessels  tliat  have  Ix-en  thus  injured  in  simple  fracture  are  the 
fiddle  meningeal  and  carotid  arteries  in  i'ractures  of  the  skull,  tlie 
Bil>clavinn  vein  and  the  acromial  branch  of  the  acromio-thonicio 
airtor}'  in  fractures  of  the  clavicle,  the  brachial  and  axillary  artery  in 
fractures  of  the  humerus,  the  popliteal  artery  and  vein  in  those  of  the 

Kwer  end  of  the  femur,  aurl  the  anterior  tibial   in  those  of  the  le<;. 
I   comj)ound   fractures   the  s.'ime   vessels  and   also   those   lying  at  a 
M-eatur  distance  from  tlie  bone  may  lie  injured. 

^The  nipture  of  an  artery  in  a  simple   iVaeture  raiiy   lead   to  fatal 
morrh.age,  even   if  the  vessel  is  a  small  one,  in  case  the  blood  can 
escape  into  a  large  natural  cavity,  as  in  a  nnitpie  case  of  fatal  hemor- 
rhoge  following  rupture  of  a  small  branch  of  an  intercostal  artery  after 
fracture  of  a  rib;'   but  in  a  limb  it  leads  either  to  the  formation  of  a 
irainnatic  aneurism  or  tv  gangrene.     The  ru|)ture  niay  be  immediate 
or  it  may  occur  after  a  few  day.s  by  sloughing  of  the  bnii.sed  vessel. 

The  symptoms  area  rapidly  increasing  local  swelling,  which  [>ulsates 

after  it  has  ceased  to  inc-rease,  and  (in  the  case  (d'  the  m.iiti  artery) 

■  »Wiice  of  the  pulse  in  its  distal  hraiu'hes.     Gangrene  is  more  directly 

I  <hicto  interference  with  the  venous  i\<>w  by  tlie  [tressure  of  the  swelling 

I  tluin  to  loss  of  arterial  sup])ly,  and  consequently  ap|K'ars  in  the  "  moi.st" 

P  form,  characterized  by  swelling,  duskiness,  and  coolnes,s  of  the  rnnb. 

The  object  of  early  treatment  is  to  check  the  hemorrliage  and  favor 

the  venous    How    by  elevation  of  the    limb,  possibly  combined  with 

'ligital  pressure  upon  the  main  trunk  (tr  with  snug  bandaging  iVom  (he 

I'lWiT  end  of  the  limb  to  a  point  well  above  tlie  injury.      If  a  well- 

'Icfined  aneurism  forms  it  may  be  treated,  after  union  of  the  fracture 

lias  taken  place  or  is  well  advanced,  by  proximal  or  local  ligature  of 

the  artery.      Possibly,  if  gangrene  threat<'iied,  the  limb  might  he  saved 

'•y  .1  free  incisii)n  througli  which   the  est-afted  blood  could  be  tLirnrd 

"lit,  thus  relieving  thi;  pressun?  on  I  he  vc-ins,  aixl  by  tying  the  ai'tery. 

In  comjxiund  fractures  ilie  diagnosis  is  made  by  the  j>rnfuseness  and 
Werial  character  of  the  ble«*ling;  and  the  treatment  is  to  tie  the  artery 
ill  the  fK>int  of  injury. 

Rupture  of  a  large  vein  cannot  be  certainly  recognized  in  a  simple 
|ractiire,  aiul  its  treatment  is  controlled  by  that  of  the  gangrene  which 
II  may  cause.  In  compound  fractures  the  vessels  mav  sometimes  be 
*«'ii  and  tied,  but  probably  the  associateil  lesions  will  be  such  that 
imputation  will  be  indicated. 

Thrombosis  of  an  artery,  and  doubtless  also  of  a  vein,  may  be  caused 
[ly  the  direct  violence  which  causes  a  fracture.     I  have  seen  examples 
in  tile  arteries  of  the  arm  and  leg  broken  Ity  the  passage  of  a  wheel, 
^tlie  condition  being  found  mi  examination  of  the  limb  after  amputatiou 

'  London  Mediciil  Tiinis  and  Gazette,  IHfiO,  ii.,  p.  (iOT- 
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l)ecanse  of  gangrene,  and  others  Iiave  been  rejiorted.  Thrombosis  of 
a  vein  may  be  eaiised  by  tlie  pressure  of  a  displaced  fi-agnieul.  A 
case  involving  the  femoral  vein  and  ending  in  gangrene  and  au)puta< 
tion  is  reiKjrted  in  the  JJcutsche  med.  W'ochciischi-ij},  June  8,  18!)2, p 
649. 

Oangrene  may  be  local  or  general :  the  former  the  result  of  crushin 
of  the  skin  and  other  soft  {tarts  in  direct  fracture,  the  latter  the  resul 
of  injury  to  or  compression  of  the  vessels  or  of  tight  bandaging. 

Local  gangrene  is  itianifcsted  by  the  darkening  and  hardening  of  U 
area  of  skin  surrounded  by  an  iuHaniniatory  zone  ;  the  swelling  an( 
fever  are  more  marked  and  persistent,  aud  when  the  dry  patch  is  spli 
or  cut  away  an  abtiiidaiit  thin,  pink  or  dark,  and  offensive  exuasti 
escapes  from  beneath  it  :iih1  from  the  adjoining  sidx-iitaneous  and  intei 
miisciihir  phmes.  The  infection  iiiiist  be  combatted  by  free  removal  a 
the  dead  and  dying  tissues,  iri'igatioM,  and  drainage.  The  danger  oi 
general  infection  is  great,  and  amputation  is  often  required  to  sjive  life 

Gangrene  of  the  limbs  is  tisuidly  of  the  moist  form  and  begins  wit 
coolness  and  discoloration  of  the  toes  or  fingers,  the  latter  beginnin 
as  a  <ltv))-ri'd  color,  and  soon  changing  to  purple  and  grayish-hlark 
Dark  lilebs  iiiay  a]ipiar  on  the  surface,  or  the  cjiidermis  may  l)c  cxten 
sively  btit  slightly  raiseil  by  a  tliiti,  dark  serum.  W  taken  in  liinfi 
and  if  the  cause  can  be  removeil,  as  in  tight  bandaging,  the  life  of  ll« 
part  may  lie  preserved,  ami  I  have  thought  that  keeping  the  limb  il 
hot  water  (100°  to  102''  F.)  was  lielpful ;  but  the  vitality  of  the  skil 
is  greater  than  that  of  the  nniscles,  so  that  even  if  (he  circiilatio 
returns  in  tlie  former  the  nuisdcs  nuiy  yet  disintegrate  and  the  lim 
be  lost.  I  .saw  this  result  in  a  case  of  fracture  of  the  (dccranon  wliic 
had  been  treated  by  tiie  imiiuMliate  ap]ilication  of  a  ])Iaster-of-Pari 
dressing.  The  patient  entered  the  liospital  on  the  fifth  day,  with  ih 
uncovered  hand  black  and  swollen  ;  the  dressing  was  renjoved,  and  th 
lind>  placed  in  a  hot  bath.  Two  duys  later  circulation  was  re-estab 
lished  in  the  skin  of  the  Icuid  and  forearm,  but  a  week  later  incision 
iiad  to  be  made  in  the  forcm-ni,  through  which  the  muscles  nppcare 
wholly  disorganized  and  ptilpy. 

It  nuist  be  borne  in  mind  that  even  a  narrow  circular  constrictioB 
as  by  a  band  of  adhesive  plaster,  is  sufficient  to  ]>ro(lucc  this  disastroo 
result,  and  is,  [lerhaps,  even  nmrc  likely  to  do  so  than  an  ojiudly  ligl 
bandage  covering  the  limb.  Conscipiently  the  longitudinal  strips  o 
])laster  used  ill  making  traction  shoidd  not  be  reinforced  by  the  circnll 
strips  which  arc  someiimos  ajiplied  with  liie  idea  of  keeping  the  fomM 
more  securely  in  jdace. 

Degeneration  and  contraction  of  the  muscles,  the  residt  of  arrcsM 
blood-supply  by  bandaging,  is  occasionally  seen  ;  it  is  a  lower  gnide  a 
the  change  mentioned  in  the  preceding  section.  Volkmann,  who  fin 
described  it,  give  it  tlie  name  "  isdnemic  contraction."  It  is  mO 
frequently  seen  in  the  forearm  and  is  marked  by  atrnjihy  and  shortoi 
ing  of  the  muscles,  the  fingers  being  permanently  flexed.  This  cl 
is  brought  alM)nt  by  rapi<l  degeneration  of  the  nuiscular  fibre 
subsequent  reactive  increase  and  contrjictiun  of  tlie  (-(tnuective  t 
*  i  is  to  be  distinguished  from  sinular  contractures  tluc  to  nerve  injuj 
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or  disease  by  its  prompt  appearance.  In  the  less  severe  cases  some- 
thing may  be  gained  by  massage,  electricity,  and  persistent  efforts  to 
straighten  the  fingers. 

Snppiiration  in  simple  fractures  is  very  rare,  and  when  it  occurs  it 
appears  to  be  due  to  auto-infection,  by  germs  airried  by  the  blood  and 
possibly  brought  from  some  suppurating  focus  in  a  distant  portion  of 
the  body,  as  a  furuncle ;  rough  liandling  of  the  broken  limb  and 
neglect  of  proper  care  apparently  favor  its  occurrence.  It  promptly 
makes  the  fracture  compound  by  spontaneous  or  surgicjil  opening,  and 
the  course  and  prognosis  are  then  those  of  an  o|)en  infected  fracture. 

Suppuration  in  compound  fractures  can  generally  l)e  prevented  or 
restricted  to  the  superficial  layers  when  the  wound  is  small  and  its 
edges  not  contuse<l,  as  is  ordinarily  the  case  in  fractures  by  indirect 
violence.  The  later  its  appearance,  the  less  likely  is  it  to  spread  widely 
among  the  muscles  and  endanger  life. 

In  compound  fracture  with  bruising  and  extensive  laceration,  sup- 
puration may  remain  as  a  local  complication,  the  pus  escaping  freely 
to  the  exterior  and  the  infection  not  spreading ;  the  graver  cases  will 
be  considered!  in  the  following  section. 

Early  Cteneral  Complications. 

Septicemia.  This  grave  complication  occurs  in  compound  fractures 
and  in  simple  ones  followed  by  gangrene  of  the  limb  or  suppuration  at 
the  seat  of  fracture.  The  most  prompt,  rapid,  and  fatal  forms  are 
seen  in  compound  fractures  accompanied  l)y  much  bruising  and  lacera- 
tion of  the  soft  parts  and  in  those  patients  whose  vitality  has  been 
lowered  by  alcoholism,  constitutional  disease,  or  age. 

A  dusky-brown  tinge  discolors  the  skin  al)out  the  wound  and  spreads 
rapidly  upward,  esj)ecially  on  the  sides  and  back  of  the  limb  ;  the  torn 
mustiles  become  gray  and  less  moist,  an  offensive  o<lor  appears  and 
grows  rapidly  more  marked,  and  a  thin  offensive  disciiarge  esoipes  at 
the  surface  of  the  wound  and  can  be  jircssod  out  from  its  recesses. 
The  limb  swells  far  above  the  fracture,  tlio  temj)erature  rises,  the 
]Kitient  becomes  apathetic  and  sliglitly  delirious.  Occasionally  pressure 
with  tl>e  fingers  upon  the  discolored  skin  ))rovokos  tlic  slight  crackle 
of  emphysema,  evidence  of  decom|X)siti(>n  with  jinxluction  of  gjis,  and, 
if  well  marked,  strongly  suggestive  of  tlio  prosono*!  of  one  of  the  most 
rapidly  fatal  infections  known,  that  of  the  "vibrion  se|)tiqiie"  of 
Pasteur,  or  the  bacillus  capsulatus  aerogcnes  (Welch),  the  germ  of 
acute  gangrenous  septicajmia. 

Amputation  alone,  with  vigorous  disinfoctiim  of  the  stump  awl  of 
the  subcutaneous  tissue  throughout  the  dis<'olore(l  area,  can  save  life, 
and  that  only  in  so  small  a  ])roj)ortion  of  the  cases  that  no  one  can  be 
blamed  for  declining  to  resort  to  it.  The  |)eroxidc  of  hydrogen  apjjcars 
to  be  a  valuable  antiseptic  in  these  oases ;  it  can  be  forced  under  the 
skin  with  a  syringe  or  through  incisions  which  will  serve  also  for 
drainage.  I  have  never  known  a  case  in  which  the  sc))tic  vibrio  was 
present  to  recover,  although  I  have  heard  of  one  or  two ;  in  a  few  cases 
in  which  the  early  symptoms  indicated  its  presence  I  have  changeil 
the  diagnosis  because  the  patient  did  not  fail  so  rapidly  as  I  anticipatec* 
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and  in  pvery  such  oasc  culture  tests  have  siliowtr  its  alisence.  Air  wbich 
oc'i';isi(tn;ilIy  makes  its  way  l!iriiu|i;li  tlic  wuinkI  iiitu  tlie  adjoiniii^^  cel- 
lular tissue  nuist  iint  he  mistaken  for  liie  gjis  ul"  titis  (leoiuiiHisiiinn. 

Ill  the  less  aeute  «'ases  sejitic  iiii'ection  I'ollovvs  the  estatilislinieiit  of 
su|i[nirati<in  ami  is  less  marked  locally  and  generally.  The  linibswella 
and  hecomes  dis<'olnre<l,  hut  the  eoUn-  is  a  dusky  rtnl  ami  its  area  il 
limited  ;  the  swelling  is  more  like  the  eunmum  inflamniatorv  liogginesa, 
and  incisions  into  it  give  exit  to  |ins  or  inflammatory  serum  which  lias 
not  the  udor  of  dec(ini|iositioti.  Sneh  processes  may  he  nrrestcil  b? 
free  incisions,  drainage,  and  antiseftties ;  hut  complete  recoverj"  is  long 
delaye<l  hy  necrosis  of  the  ends  of  the  fragments. 

Fat  Embolism.  As  has  heeti  stateil  in  Chapter  III.,  free  fal  can  fre* 
fjiiently  he  found  in  tlie  urine  ihiring  the  first  two  or  three  days  aftef 
fraelnre.  It  is  i-easonahle  to  siipjxise  that  it  comes  from  the  lacemtedl 
marrow,  cnti'ring  the  eirculatitni  either  directly  through  th<'  torn  aii<i 
gaping  veins  of  the  hone  or  through  the  lyiri))hatics,  When  tlm« 
taken  up  in  eonsiderahle  tpiantities  it  may  lie  arrested  in  the  pul- 
monary capillaries  or,  after  having  passed  through  tho.se,  in  the  capil'^ 
laries  ctf  the  systernie  circulation,  and  occasion  serious  symptoms  nf 
even  death.  Althongli  the  sntiject  has  been  studied  hy  several,  lif 
ohservation  ami  exjierimeut,  since  \'ou  Uecklinghansen  first  noted  it 
in  IJSHJ  as  a  cause  of  death  hy  plugging  the  pidmonarv  capillaries,  iu 
symptomatology  is  not  at  all  clear,  ju'csnmaldy  beeaiise  it  is  masked 
by  the  functional  <iistiirbunce.'<  created  by  its  interference  with  tlifl 
circulation  in  various  organs,  imfably  (he  brain.  There  is  even  reasoni 
to  think  th;(t  it  has  something,  perhaps  nnieh,  to  do  in  some  case* 
with  flic  pheuoMieiKi  classed  as  shock,  with  delirium  tremens,  which  il 
so  much  more  common  after  fractures  than  after  other  injuries,  anti 
with  the  pidmonary  aslenut  ancl  early  pneumonias  of  the  alcoholic 
and  aged. 

The  piithological  eon<litions  revealed  on  autopsy  arc  redema  of  tlie 
lungs  atid  extensive  plugging  of  the  pulmonary  capillaries,  aD<t 
8ometimes  even  of  the  arterioles,  with  free  fat,  similar  but  less  ex- 
tensive plugging  of  the  systemic  capillaries,  rd'ten  marked  by  .siunll 
lieniorrhages,  and  sometimes  extensive  (illiug  of  the  renal  glomenilu 
The  Iwal  reaction  is  that  of  the  beginning  of  infarction,  and  prohal)l» 
in  the  eases  winch  survive  it  is  arrested  by  the  promjit  forcing  of  the 
fat  t!n-ongli  the  capillaries  and  the  i*e-establishnient  of  the  eireidation. 
Since  the  endioli  are  not  s<'ptic  the  element  «i'  infection  does  not  entet 
into  the  case,  atid  death  is  due  to  the  mechanical  interference  wilj 
the  nutrition  and  functions  of  the  parts  involved. 

The  symptoms  in  well-defined  cases  eonfirmwl  liy  autopsy  hav< 
begun  within  twenly-foin-  hours  after  the  injury,  rarely  after  two  01 
three  days,  and  nsually  with  (|uii'kening  of  (he  respiration  that  s<inie 
times  iK'came  marked  dyspna'a  ;  niutiminished  resonance  of  the  ehes 
and  ahnn<lant.  coarse  rfdes ;  little  or  no  fever  ;  face  at  first  imle,  thei 
cyanotic  ;  nneons<'iousness  followed,  and  death  within  a  few  hotjn 
In  other  cases  the  central  nervous  sym])toms  have  been  the  nioa 
prominent  :  nnconscionsness,  noisy  and  slow  breathing,  muscnlai 
twitching,   anil    even    convulsions,    and    sometimes   paralyses.     MoJ 
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tragical  are  those  cases,  fortunately  very  rare,  in  whicli  tlie  conipiica- 
tion  prove<  rapidly  fatal  in  a  young  am]  licaltlty  patit'iit  at't«T  a  .simple, 
winjiaratively  unimportant  fracture,  siieli  as  a  I'ott's  at  ttif  ankle, 
irilh  which  the  idea  of  danger  to  life  is  never  associated. 

Treatment  is  a)>parently  almost  powerless  to  help  ;  the  indications 
are  to  prevent  further  crushing  of  the  marrow  hy  itunioliilizatioii  of 
the  limb,  to  stimulate  tlie  heart,  and  to  aid  the  respiration  by  inhala- 
lion.'*  ofoxygen  when  dyspn<ca  is  present, 

Delirium  txemens  is  a  not  infreipieut  compli<'ation  of  fracture  in  hos- 

jHtal  oases.     The  course  is  less  severe  and  the  |)r()gnosis  i)ctter  than 

in  cases  not  excited  by    traumatism.      Its  occiirrem'c   appears    to  be 

fliTOred  not  only  by  the  tiiuimatisin,  but  also  by  the  withdrawal  of 

the  customary  stimulant  which  iisnaily  f(jllo\vs  admission  to  a  hospital, 

anil  I  have   found   it   advisable,  therefore,  as  routine  [iractice  to  n've 

alwliol  in    miKlenite  quantities  during  tlic  first  week  to  those  injured 

ffliii  are  habitual,  even  if  not  exccssi\e,  ijrinkers.     The  attack  begins 

witii  restlessness  and  sleeplessness,  and  when   fully  de\elii|K>(l  presents 

the  usual  symptoms.     In  ad<lition  to  alcohol,  sedatives  are   indicjited, 

top-tlier  with  cathartics  an*!  a  light,  nutritious  diet.     Usually  the  attack 

fubsides  after  one  go<x]   night's  rest   has   been  obtained.     Care  must 

be  tiiken  not  to  give  alcohol  too  freely,  lest  it  shoidd  provoke  an  attack. 

Tetanns  is  a  rare  complication,  almost    md-iuown    in  simple  fractnrcs 

10(1  much   more    frequent   in  compound    fractures   of  the   band   and 

ingen  than   in  those  of  other  bones.     Excluding  those  of  the  hand 

ind  fingers,  I  have  seen  it  oidy  in  inie  fracture  of  the  fennir  (gunshot) 

BDd  in  two  of  the  forearm  (coitijiotuid).      .\ltbotigh  tlie  microbii^  nature 

of  the  tiiseasi'  has  \toeu  established,  it    is  iioteworliiy  (hat  inairy  of  the 

ittacks  are  preceded    by  a  sudden   fall   iji   the  tctiiperatiu'e  of  the  air. 

One  of  my  cases  developed  after  siu-b  a  fall,  and  on  the  same  daj'  two 

occurred  in  two  other  hospitals  in  tiie  city. 

Pnemnonia,  developing  on   the  second  or  third  day,  is  a  rather  fro- 

Ht-nt  and  dangerous  com|>lication.      Reference  has  been   made  to  its 

'fwible  origin   in   fat  cnd)o!ism   of    tlie  lungs.     It   begins  more  fre- 

euently  without  a  chill  than  with  one,  aiul,  in  oui'  liosjiital  cases  at 
nst,  Ls  likely  to  run  a  rapid,  severe  cour.se,  witii  high  fever  and 
kliriom,  often  terminating  fatally  in  three  or  four  days. 
Pneumonia  apjiears  also  as  a  late  complication  in  the  old  and  feeble, 
ipnning  insidiously,  and  pursninj;  an  asthenic  course,  with  moderate 
evi-r  and  mihl  delirium,  and  ending  usually  in  unconsciousness  and 
dtsiih.  Prolonged  rccumlx'ncy  is  tbouglit  (o  fav<ir  its  occurrence  by 
promoting  venous  congestion  of  the  lungs,  but  it  appears  to  me  to  l>e 
itntlier  a  relatively  nnim[Kirtant  incident  in  a  gcncmt  failing  of  the 
rength  which  is  usually  m:inifesl  a  few  days  before  the  .signs  of  con- 
ili'lation  ap|>ear,  and  to  which  the  death  appears  to  be  diir'  (piite  as 
neh  as  to  the  pneumonia.  I  have  learned  to  look  for  this  change 
peejally  in  fractures  of  the  neck  of  the  femur  in  the  old  and  feeble. 


Tke 


Late  Local  Complications, 
callns  may  be  cj'CfMnive,  jittiiijitl,  or  nxak,  or  may  become  the 


at  of  ,T  sarcoma.     A  callus  may  be  unusually  large,  "exuberant," 
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cither  because  tlio  fragments  remain  wideiv  rlisplaeed  during  repS.., 
or  becau.se  ossification  extends  fur  beyond  the  usual  limits,  or  becaui-c 
tlie  presence  of  a  (ie<Tutie  fragment  maintains  irritation  and  delavs  the 
tenniriation  rtf  tiie  procbietive  proeess.  Tlie  first  variety  is  not 'prop- 
erly to  be  termed  a  eimiplieaticm,  for  tlie  size  of  tlie  callus  is  necessarj- 
t«fini)  union.  The  second  is  seen  especially  in  the  neighborhood  oi* 
joints,  as  the_  result  of  the  persistent  <lisplacerncnt  of  a  fragment,  or  of 
ossificiition  of  muscular  attachments,  ligaments,  or  capsule  in  tlie  old, 
or  of  exaggerated  |)rodu(tive  aetivily  of  the  periosteum  in  tlie  young. 
Tile  third  is  rather  comiuon  after  conijxiund  fractures  that  have  sup- 
purated. 


Fig.  25. 


Fio.  20. 


•^: 


Intra -articular  fraclnri.'  of  tlic  lower  end 
of  the  liimicrun.  wrllh  exulwrant  calliu, 
eapcclBlly  in  front. 


Exuber&nt  eallua ;  fruilure  nf  luwer  end 
of  liumerua. 


Enlargement  near  a  joint  may  meehanically  restrict  its  range  of 
motion,  and  at  other  points  it  may,  in  like  manner,  interfere  with  the 
action  of  a  miisi'le  or  make  disabling  jiressure  iijwn  a  nerve  or  inter- 
fere with  the  venous  circulation  in  the  limb. 

\'irebo\v  has  suggested  that  a  callus  may  continue  to  increase  for  a 
long  time  by  the  progressive  ossitication  of  ligaments  and  tendons  in- 
cluded in  it,  just  as  those  tissues  ossify  under  other  irritating  condi- 
tions. .\  sudden  increase  may  tjike  [ilaee  in  consequence  of  premature 
use  of  the  linil)  by  which  the  union  is  loosened  and  the  irritation 
rene\ve<l,  but  such  increase  is  tenijior.try  and  is  due  to  a  renewal  of 
the  irritative  reaction  in  the  soft  parts  which  is  manifest  in  the  early 
days  of  a  fracture  and   then  produces  the  swelling  about  the  injury. 

An  exubi'rant  caliiis  may,  and  usually  docs,  diminish  in  size,  but 
not  sufliciently  to  remove  marked  ivbstacles  to  function.  Such  removal 
can  be  etrect<Ml  only  by  surgical  measures,  the  culting  away  of  the 
exuberiuit  mass;  local  ajiplicatious  iiiadi-  to  the  surfiice  with  the  oliject 
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of  promoting  its  absorption  are  useless.  The  same  pressure-effects 
can  be  produced  by  persistent  displacement  of  the  fragments,  and  it 
is  not  always  possible  to  determine,  previous  to  operation,  whether 
the  offending  mass  is  a  fragment  or  the  callus. 

Painfulness  of  the  callus  may  begin  early  in  the  course  of  repair 
and  persist  long  after  union  has  become  complete,  or  it  may  begin 
after  an  interval,  sometimes  a  very  long  one.  Many  patients  com- 
plain of  dull  pain  in  the  limb  for  months,  even  for  years,  after  the 
injury,  especially  after  prolonged  use  and  in  connection  with  changes 
in  the  weather,  but  the  cases  in  which  the  ymn  is  limited  to  the  callus 
are  rare.  The  late  form,  that  in  which  the  piin  begins  after  an  in- 
terval, is  clearly  inflammatory,  the  inflamniaticm  being  generally  a 
recurrence  in  an  old  suppurative  focus,  manifesting  itself  by  fever, 
swelling,  and  tenderness,  and  relieved  by  s{>ontaneous  or  surgical 
evacuation  of  the  pus. 

The  early  continuous  form  is  not  inflammatory,  but  the  csinses  are 
not  always  clear.  The  piiin  has  l)ecn  attributed  to  pressure  upon  a 
nerve  either  without  or  within  the  callus,  to  a  neuritis  set  up  by  in- 
jury of  a  nerve  at  the  time  of  the  accident,  as  is  seen  also  after  wounds 
involving  only  the  soft  parts,  and  to  a  sup|M)sed  persistent  osteitis  or 
an  nsteo-neuralgia  (Gosselin),  the  cause  of  which  is  equally  hyjwthet- 
ical.  The  pain  may  b<?gin  early  in  the  formation  of  the  callus,  or 
not  until  after  union  has  become  complete ;  it  n)ay  be  continuous  or 
intermittent,  and  cxac<;rbated  at  night  or  by  change  in  the  weather. 
It  must  be  distinguished  from  pain  due  to  injury  of,  or  pressure  njwn, 
a  nerve. 

Counter-irritation  on  the  surface  has  given  relief,  and  I  shoidd  sun- 
pnse  that  in  the  rebellious  cases  it  would  be  advisable  to  incise  the 
periosteum  or  to  cut  into  or  chisel  away  the  bone. 

The  development  of  a  tumor,  sarcoma,  at  the  site  of  a  healed  frac- 
ture, within  a  few  weeks  or  after  an  interval  of  several  years,  has  been 
•wcasionally  observed,  and  ap|>arently  belongs  in  the  same  etiological 
group  as  that  of  san^omata  following  other  injuries  of  bone  or  soft 
tissues.  Still  rarer  is  the  development  of  carcinoma  after  fracture  in 
thiwe  who  have  or  have  had  a  carcinoma  at  another  point.  '  Pc^arce 
^"Hiid  {Ijdiicet,  April  2.'),  189(})  refers  to  ow  such  case,  fracture  of  the 
hoiiierus  in  a  lady  whose  breast  had  been  removed  for  carcMnonia  five 
yiirs  previously ;  he  explored  very  e^irefully  by  o))eration,  without 
finding  any  sign  of  tumor;  "two  months  later  an  extensive  growth 
W  apjieared  at  the  seat  of  fracture*." 

Associated  Iqjoiy  of  a  Nerve.  A  nerve  may  be  bruised  or  completely 
roptured  at  the  time  of  tiie  accident,  or  it  may  becftme  strcjtched  over 
the^lge  of  a  fragment  or  by  the  growing  <'al]us,  or  compressed  within 
a  more  or  less  complete  canal  formed  about  it  by  the  callus  or  by  cicai- 
fricial  tissue  dcvelope<l  in  the  soft  parts.  Primary  ru|)tin"e  of  a  motor 
nerve  is  liable  to  be  overlooked  at  first,  because  of  the  withdrawal  of 
the  limb  fr<»m  use  in  cionsequence  of  the  fracture,  but  it  is  not  prol)- 
able  that  the  resultant  delay  diminishes  the  chance  of  successfully 
uniting  the  divide<l  portions  by  operation,  and  on  some  accounts  the 
operation  is  more  free  from  risk  if  not  utidertaken  until  after  the  fra 
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tare  has  become  united.  The  diasriK^is  of  rupture  cannot  always  be 
safely  made  on  immediate  paralysis  of  tlie  muscles  supplied  by  tht, 
nerve.  I  once  operated  upon  a  case  of  supposed  rupture  of 
masculo-spiral  nerve  in  connection  with  fracture  of  the  shaft  of  i 
humerus,  and  found  the  nerve  tmtom  and  apparently  uninjured  for 
some  distance  above  and  Ik-Iow  the  fracture.  It  must  also  not  be 
iiastily  a^umed  that  an  operation  to  reunite  the  nerve  has  failed ;  in 
two  ea.«es  (musculo-spiral  ner\-e)  I  have  seen  function  return  after] 
nearly  a  year  had  elapsed  since  the  operation. 

Fio.  27. 


0 
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locluilon  and  compreMlon  nf  the  oiiucul<v«pim1  nenre  tn  m  cmlliu.  A  in  2  shows  >  bnnr  bri 
rrnuiiie  tlir  nrrrc,  and  in  1  shows  Uic  surface  li'ft  tiy  Its  remuval.    The  dotted  area  sliomt  I 
»urfui-e  k'A  aftcT  the  rutting  away  of  the  sides  of  the  liony  gutter. 


The  compression  of  a  nerve  l>y  a  displaced  fragment  may  alwlish  its 
fiiiietion;(  or  may  excite  a  neuritis  matiifestcd  by  modifications  of  sensi- 
bility and  sometimes  by  gnnit  (laiu  ;  similar  eflwt*  may  l)e  priKlucc<l 
by  a  coincident  contusion  of  tlio  nerve.  'Die  most  fretjuent  examples 
are  in  fractures  alwve  tlie  elbow  and  iiIhivo  and  below  the  knee  ;  occa- 
sionally it  is  seen  in  fraclun-s  nf  tlie  rtavirif,  upper  end  of  the  humerus, 
and  pelvis. 

Similar  compression  may  be  made  by  the  callus  nf>on  a  nerve  which 
crosses  or  jrassea  through  it.  Of  late  years  a  nimtbcr  of  such  cases 
have  been  tiperated  upon,  and  various  gross  changes  notcfl  in  the  nerve, 
wliicli  is  ii-<iially  rrihircd  in  size  for  a  greater  or  less  distance  below  and 
stiiivvs  a  notable  cnlargi'tnciit  just  above  the  ]Hiinl  of  pressure. 

The  treatment  consists  in  the  removal  of  the  corresjKinding  portiou 

of  the  bone  or  callus,  and  this  should  be  done  freely.      I  have  tn<iHght 

^t  advisable   in  some  eases  to  interpose  a  sti-ip  of  |>erios(eum  or  other 

»ft  tirtsue  between  the  nerve  and  the  cut  surfiice  of  the  bone  in  order 
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to  diminish  tlie  proliahility  of  tlit-  nerve  l)econiing  inclikk'd  in  !i  lirtii 
adiicrt'Dt  aiul  |M)ssil)ly  pitnipivssiri;;  cicatrix. 

Weakness  of  the  callus,  wliieli  shoiiUl  not  hi;  coiifoiiiulod  with  delay 

in  consolidation,  is  manifesled  iti  two  ways:  by  its  yiekling  under  use 

■i^f  the  iinil)  after  union,  as  jiulged  i)y  the  unuul  tests,  lias  a]>{)eared  to 

be  complete,  and  by  a  later  loss  of  its  struuitth  inidcr  the  inHueiice  of 

intercurrent  local  or  general  causes;  the  latter  is  alsi)  tcniKni  miJI>-h1ii<i 

or  iibsorpfinn  of  the  callus,  and    in   either  case,  if  fracture  occurs,  it 

■Ca  termed  secondary  fracture.     The  weakness  may   he  due  to  insuHi- 

^Ticiicy  iu  the  amount  of  the  callus,  as  when  a  giip  has  been  creatifl 

between  the  principal  fragments  by  their  displacement  or  by  loss  of 

lx>iie,  or  in  the  ossification  of  the  bond   miitiug  the  fragment-;.      In 

either  i-ase  the  bony  bridge  uniting  the  fragniciils  i^  not  strong  enough 

to     l)«u*  the   strain  of  use,  and  it   either  breaks  completely  or  yields 

ejraoujrh  to  permit  au  angular  dis|»laceinent. 

Sirtening  of  the  callus  tmder  the  iutlueiiee  of  a  general  disease — 
t~  £.,  scurvy,  typhoid  fever,  erysipelas — has  licen  ol)s<;rved  in  a  few 
<^i^»es,  sometimes  after  the  la|ise  of  many  mouths.  Clarke,  <pii)tefl  in 
tW^  Trait/  (If  ('hifurgic,  rejxtrted  a  case  in  which  the  suftcning  ap- 
l>c«.re(l  to  be  the  result  of  overwc»rk  in  -clmnl.  Tiie  callus  lias  been 
te'It.  to  diminish  in  size,  atid  abnormal  uuihiiity  to  reaj)pear  without  the 

P intervention  of  any  violence. 
I     Sfooridary,    or    "  iterative,"    fracture  without    ajijiarent    defect   or 
change  in  the  callus  is  a  not  infrequent  accident  due  to  |>rcmatnre  use 
oF  the  lirab  or  to  slight  external  violence,     (rnsseliu   tells  oi"  a  man 
jHUveiity-iive    years    old    who    liroke    his    femur    si.\   times    in   twenty 
pmoiitlis;  the  fractures  occurred  in  the  second  week  after  he  began  to 
^'alk  ami  in  constipience  of  a  slight  eifort,  as   in   dancing,  riuining, 
and  trying  to  a%'oid  a  fall  ;  each  time  the  patient  had  left  his  bed  on 
"le  fort\--tifth  day.     The  symptoms  are    those  of  jiriinarv    fractLire, 
hut  iLsiially  less  marked. 

Arrest  of  growth  of  the  bone  is  occasionally  observed  in  the  yninig 
*ft(;r  fnu'ture  at  or  near  the  epii>hysea!  cartilage.  (See  Separation  uf 
'tie  Kpiphyses,  Chapter  11.) 

Eiaggeration  of  growth  of  the  bone  after  frtu'tun?  has  been  observed 
111  a  very  few  cases,  in  eonsei|iicnce  either  id"  stinuilaliuu  of  thr>  cpi- 
j'livseal  csirtilage  to  greater  activity  or  ot'  exaggerated  prodnctiiwi  of 
'lOiR' at  the  fracture.  Ciises  have  been  re])orted  in  which  a  con-ider- 
^We shortening  noted  imme»liately  after  recovery  has  disap])cared  in 
'lie  course  of  a  year  or  two.  There  is  usually  room  in  such  eases  for 
ii"me  doubt  of  the  accuracy  of  the  observation. 

Stiffiiess  of  the  joints  of  the  injured  liiitb  is  hnbiliially  sccii  aftt-r 
Wture,  and  involves  ni>t  unly  those  (if  which  the  limkcn  buiic  furms 
Wrt  but  als4i  those  at  a  distance  trnm  it,  esjieeially  on  the  distal  siilc. 
»i.smost  marked  in  the  old  and  rbeiimalic  and  in  joints  direelly  in- 
VoIvihI  in  the  fracture  or  coineidently  spniin<'d.  It  appears  pnini])tly 
sfter  the  accident,  is  most  marked  when  the  splints  are  removed 
•  ilnless  mea.sures  have  meanwhile  been  taken  to  relieve  it),  and  in 
most  eases  dis;ip[>cars  slowly  under  use  of  the  limb.  If  a  joi 
involved  in  the  fracture,  or  otherwise  injured  at  the  moment  « 
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accitleat,  a  tnuiitialic  ;irtlirt(is  ituiy  (iilldw  atid  the  resultant  stiffiied 
niiiy  lit'  |)<^rnianetil ;  :iii(l  iti  the  tilit  iiiitl  rlii'iiinatic  more  or  le.s.s  lituiun 
tioij  of  motion  may  remain  even  when  the  joint  has  not  b«?en  directl) 
injured. 

The  ciuises  of  the  stifTncss,  exclusive  of  direct  injury  of  the  joini 
are  to  be  found  in  injury  of  the  niiiscles,  cedenia,  and  shortening  an 
loss  of  elasticity  in  the  |>cn-arli("nlar  tissues,  sometimes  Ix-csiuse  u 
their  implication  in  the  irritative  reaction  rullowing  the  injur}',  am 
sometimes  hecjuise  of  the  enforced  r|niet.  Stiffness  ol'  the  knee  an 
ankle  after  fractnn;  of  the  thigh,  of  the  elliow  after  fraeture  of  til 
arm,  and  of  the  wrist  and  fingers  after  fraeture  of  the  forearm  is  col 
staiit  and  often  very  |iersistent.  It  is  relieved  liy  measures  whic 
diniiiiish  liie  o'dciiia  and  irii|irnve  the  circulation,  and  these  may  some 
limes  he  cinploycd  hcfure  eonsulidalion  of  the  fiiicture  is  eiimpieti! 
such  arc  niassag*',  |iassive  nmtioii,  an<l  [lositioii.  Tlie  fingers  .KtilTcii 
and  sometimes  very  rehelliou^ly,  under  immoliilization,  an<l  espeoiall 
when  kept  fully  extended.  The  ride  should  therefore  be.  in  i 
injuries  of  tlie  upper  cxtreudties,  to  leave  tlrem  free  of  the  dressing 
wlienever  that  is  possilde  and  to  instruct  tlic  patient  to  ntove  tlit'l 
fre(|uently  ;  wlicu  they  must  he  cnnlined  tin-  position  of  flexion  fu 
(he  lingers  an<l  ahfhielion  for  the  thumb  i.-  to  lie  preferred. 

Persistent  active  an<l  pa.ssive  motitui  of  tiie  joints  within  their  cl 
istiug  nuigc,  massage  and  hot  ami  cold  ditucliing  will  usually  inrreas 
the  range  and  freedom  r:i]iidly  ;  in  the  young  and  young  adults  littl 
time  will  be  lost  by  >in)ply  trusting  to  the  natunit  use  of  the  linilit 
restore  its  I'lmetions.  Patients  should  he  encouraged  to  disregan 
pain  following  use  which  does  not  leave  the  joint  tender  tiie  next  day 
Ijimitation  of  motion  due  to  displaced  fraguienis  or  overgr«)Wth  U 
callus  can   be  relieved,  if  at  all,  only  by  operation. 

Atrophy  of  the  Muscles.  A  liudi  diat  has  long  been  withdraw! 
fnun  use  because  of  I'rarture  appears  smaller  above  the  seat  of  tb 
injury,  and  also  below  it  if  the  o-denia  has  disap|teared.  Advanl 
has  been  taken  id'  the  dealh  td'  a  few  ]ialients  at  this  period  to  \vei| 
their  muscles,  and  they  have  been  foiuid  distinctly,  and  iti  some 
notably,  smaller  (ban  those  of  ihc  opposite  limb,  the  los«  involv 
all  and  not  merely  those  of  some  group  sup]i!ied  by  a  nerve  that  m' 
have  been  injured.  In  the  ynung  and  in  youtig  iubilts  the  loss 
soon  nuule  good,  but  in  others  and  iii  cases  of  long  tluration 
atro|>hy  may  persist  for  months  or  even  be  j>eri7uinent.  Varii 
exjilanations  have  been  offered,  such  as  lack  of  use,  ocelusii>n  in 
dressings,  diversion  of  nutritive  nuiterials  to  form  the  callus,  and 
tro[)hic  disturbances  from  injured  nerve  bnuu'hes,  but  none  is  five 
serious  objeetimis.  Ma>sagc,  electricity,  and  systematic  exerei.se  are  th 
measures  employed  to  hasten  or  eil'cct  iccovery. 

Thrombosis  of  the  Veins  and  Embolism.  Thrombosis  of  some  of  W 
larger  veins  in  the  neighborhood  of  a  fracture  is  thought  to  \w  rati* 
common  and  to  be  the  caus<'  of  the  o'dema  an<l  venous  congejiti^ 
which  arc  so  constant  and  troiibloouic  .'ifter  fracture  of  the  lot*' 
limb  when  the  )iatient  begins  to  walk.  Occasionally,  l)ut  very  rarel 
(he  process  occupies  or  extends  into  a  vein  sidlieicntly  large  to  furnish 


COMPLICATIOSS  AND  REMOTE  CONSEQUENCES.  77 

5  which  i»  cirrii'd'  to  tho  heart  or,  more  coninioiily,  through  it 
}  pulnioiiarv  artory,  ami  wuist-s  <I(>ati).  Vircliow  published  in 
loh  a  case  following  fnicture  of  the  neck  of  tho  femur,  and 
'' '  collectctl  eight  other  csise.s  in  which  the  deaths  occurred  be- 
lie .-iixteonth  and  tifty-seventh  days.  One  fracturtf  was  of  the 
the  others  of  the  leg. 

symptoms  are  the  usual  ones  of  pulmonary  embolism  :  sudden 
.ith  lividity  or  jnillor,  ilyspud'a,  praK-onlial  distress,  and  death 
>'  minutes. 

lie :  Etude  siir  lex  TliruiiiboMi-H  et  rEiubulie  veiucuses  daud  lett  CuutusiouH  et  lu8 
I.  These  de  Paris,  lti74,  Nd.  3il5. 
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Reduction.  Retention:  Reinoviible  Dressings,  Pt-rniancnt  Presaings,  Direct  FS- 
alioii.  Mfis-siige.  Ambulatory  Trcatmeut.  Miuiagcnieiit  of  .loint^.  Cum- 
)iMUii(i  Fractures.  Am|mtation.  Compound  Articular  Fractures.  Geucril 
Treatment. 


(iKNKUAM.Y  s|K'akiiig,   tlio   tceatnient  of   a  fracture   sliniild  hvp^ 
wlicti  tlif  |)!iti(.'iit  is  tirwt  seen,  but  l>y  this  it  i.s  not  meant  that  evt'O' 
iiuiicatioii  sliinild  at  once  he  mot  by  appropriate  nie.i.'^nrosi ;  even  tli*^ 
(•(.iiTi'ction  of  the  (]is|»l;K'emeiit,  tlie  "setting"  of  tlie  fntctiire,  imuI  tl'i' 
iiuniohihzation    of  the   frajjment.s  may  tiavc  to   lie   left   undone  or  iO' 
complete  l)ee;ui.-!c  of   contlieting  and   dominatinf:;  conditions,  such  a^ 
extreme  swelling,  muiicnlar  s[»asm,  or  a.s.sociatecl  k'M.ion8.     A  delay  <>•  j 
even  .«everal  days  is  usually,  in   respect  of  tlie.^e  indications,  of  smal' 
im])ortaiice,  for  tlio  [nTparatory  work  in  the  Ixinc  and  soft  parts  pof: 
on  notwithstandiniiT  it,  !ind  when    finally  the  adjust inent   i,-.  made  th^ 
condition  diU'ers  l)nt  little  from   that  winch  would  iiavc  existe*!  had  if 
been  made  ut  the  first.  ■ 

A  much  more  important  indication  in  most  cases  is  to  prevent  addi^  ™ 
tional  injury  while  the  jiatient  is  beinj;;  taken  home  or  to  hospital, 
riic  dauiicr  at  this  time  is  that  by  incautious  liandlintr,  disoniered 
movements,  or  injntlicious  atteinj)ts  to  use  an  injured  limb  a  sim|>le 
fnteture  may  he  made  conipound  or  a<l(iitional  laceration  canstnl. 
This  risk  e.vists  especially  after  fracture  of  the  niidiUe  or  lower  third 
of  the  lefj  because  a  lar|;e  extent  of  the  surface  of  the  tibia  lies  ini- 
nu'diately  beneath  the  skin  and  the  end  of  a  fragment  can  easily  be 
forced  throuirh  it.  The  surt!;eon  tlier(>fore  will  protect  the  limb  by  a 
leiuporary  splint,  when  such  protection  is  needed,  and  the  judicious 
layman  will  leave  the  patient  umlistnrbetl  or  will  transport  him  re- 
cumbent. 

If  the  fracture  is  one  which  necessitates  conftnemetit  to  the  l)cd,  the 
bed  shoidd  be  riarmw  and  high,  and  the  mattress  Hrin.  A  long,  broad 
board  may  be  placi'd  b<'neath  the  hitter  if  the  spring  nuittress  is  soft. 
Specially  eoustructed  "  fracture-beds,"  some  of  which  are  very  ingen- 
iiiusly  arrang<'d,  are  convenient,  but  not  at  all  es.sentinl.  A  water-bed 
or  air-bed  is  of  the  greatest  value  in  the  treatment  of  fractures  of  the 
.spine  in  nnniniizirig  the  tormation  and  duration  of  bed-sore.s. 

The  points  to  he  considered  and  the  indications  to  he  followed  by  the 
surgeon  culled  to  treat  a  fnteture  varygreally  in  (litlcrent  cases  aceonl- 
itig  to  the  bone  or  (lortion  of  boni'  involved,  the  cotn|dieations  that 
e.xist  or  arc  to  be  feared,  and  the  age,  the  health,  ilie  habits,  and 
even  the  social  status  id'  the  |»atieut.  At  one  end  of  tlie  long  and 
varictl  series  of  problems  whi«'h  present  themselves  he  has  only  to 
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vide  the  simplest  means  to  protect  tlie  patient  from  atlditiiKil  in- 
jury or  pain  (Jiinng  the  few  days  or  \ve«'ks  that  are  neetleil  for  repair; 
At  the  other  the  higliest  resonnrs  of  his  art  are  rnpiinMl  to  s;ivf  life 
or  limb  or  to  preserve  function,     On  the  one  haiul,  the  fracture  may 
>e  the  sole  thing  to  he  considered,  his  atteiitiun  mtist  he  nnreinittiiigiy 
ven  to  the  ixisition  ()f  the  fnigiuunts  and  tJieir  maintenance  in  jvruper 
ilation.s,  and  liis  .skill   and   care  will   delennine  the  ciiaracter  of  the 
nit;  on  the  other,  his  hest  endeavor  may  he   j>owerless  to  affect  the 
>osition  of  the  fnigmeiits  or    nxMlify  tfie   residt,  fir    the  fnictnre,  as 
in  many  of  the  hase  of  the  skull,  may  he  a  wholly  unimportant  and 
negligible  incident  Injside  the  associated  lesion. 

The  indications  for  treatment  arise,  therefore,  in  varying  di'grccs 
ironi  the  fracture  it.self,  the  a-isu<-iated  lesions,  and  the  imniodiatc  or 
ate  lix?al  or  general  effects  upon  the  patient.  Occasionally  they  con- 
flict, and  the  surgeon  must  then  tcni])oranly  disregard  .some  or  he  must 
even  lie  content  with  a  defective  Im'ul  result  because  an  attem]it  to 
ncore  a  better  one  would  involve  risks  disj)roprirtionate  to  the  advan- 
ilge  sought.  Those  directly  concernetl  with  the  fracture  are  to  cor- 
^w:t  displacement  of  the  fragments,  if  such  displacement  exists  and  if 
Its  correction  is  possible  and  advisiible,  and  to  op])ose  by  ajipropriate 
nians  the  action  of  those  forces  which  iniglit  reju'odnee  it,  such  as 
muscular  action,  swelling,  and  gravity.  This  correction  of  the  dis- 
placement is  termed  the  "reduction"  or  "setting"  of  the  fracture. 

Reduction. 

Not  every  fresh  fracture  is  aceomfmnied  by  a  displacement  that  neetls 
to  be  correctetl ;  and  of  tliost?  iti  which  such  dis])lucement  exists,  in 
Dili  every  one  is  reduction  possible  or  advisable;  and  stjuietimes  when 
wdiietion  is  both  jxissible  and  advisable  eireinnstances  require  that  it 
alwiuld  be  <lelayctl. 

Fractures  without  a  displacement  that  needs  to  be  corrected  are 
many  and  varied,  such  as  most  simple  fractures  of  the  cranium,  of  the 
*»fiula,  of  the  ribs,  the  ilium,  the  shaft  of  the  fibula  or  ulna  atone, 
W  many  of  the  metacarpal  ami  metatarsal  bones. 

Reduction  is  sjiid  to  be  impossible  {altliough  in  most  cjises  the  better 
tcnn  would  be  inailvisable)  when  tlie  o]>posing  eomlitions  are  such  that 
tJiey  cannot  be  overcome  by  the  methixis  onlinarily  in  use,  and  when 
more  efficient  ones  would  involve  overbalancing  disadvantages  or 
risks.  The  causes  of  this  condition  are  varied  ;  amrmg  them  may  l)e 
mcDtioned  the  interlocking  of  the  irregular  ends  of  the  main  frag- 
"lent/i,  the  interposition  of  soft  |)arts  or  small  fragntents.  ami  the  small 
size  and  inaw'essible  jxisition  of  a  fragment,  as  in  sfmie  articular  frac- 
tures. When  the  fracture  is  of  the  shaft  or  subcutaneous  end  of  a 
long  bone  the  existence  and  character  of  the  displacement  are  usually 
fecoj^nizable,  but  when  one  of  tlie  priuci[>al  fragments  is  a  part  of  the 
artieidar  en<l  of  a  long  bone  and  is  thickly  covered  by  muscle  or 
masked  by  swelling,  not  only  the  character  but  even  the  existence  of 
the  displacement  may  be  in  tloubt  and  remain  so  until  after  repair  is 
far  advanced.     In  such  cases  an  exact  diagnosis  can  he  maiic  and 
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re<liiction  can  goncrally  be  effected   Uv  tin-  aid  of  an  iiu-ision  which 
exposes  the  seat  of  fracture,  hut  altlmtiijli  the  probability  that  such  an 
op(»r!ition  in  ex|iorience<l   hanils  and   under  proper  precautions  would 
be  fuliowi-il  by  disister  is  small,  yet  the  evils  of  sneh  a  result,  if  ii 
shoitld   follow,  are  so  greatly   in  excess  of  tliose  resulting  from  tin- 
persistenee  of  the  displaeemeiit  that  the  operation  is  nirely  tindertakeii 
wiiile  the  injury  is  rei-cnt,  and  then  only  because  of  the  presence  "f 
some  controlling  condition  or  danger,  such  as  pressure  ujwn  the  skin 
or  (i  main  vessel  or  nerve  that  eaiinot  otherwise  be  removed.     In  I'si!*? 
not  thus  complicati'd   the  worst   that  can   foflnw  afti'r  fracture  of  tli« 
shaft  is  failure  of  uniiin  or  iniiou  with  a  tiisjibling  deformity,  and  both 
<)f  these  eniiditioiis  tiiay  be  lelieved  by  a  lat(MP(>eration.      NevertlH'l('.*s, , 
displaeetnents    iiirrelievable    by    niaiiipnlatioti    ami    likely   to    involve 
serious  loss  of  function   if  not  corrected,  ciin   occasionally  be  ree 
nized,  and  in    siicli    cases  reduction  by  open  opemtion  is  called  for. 
They  are  generally  cases  in  which  the  liuib  has  Iwen  greatly  distorted 
at  the  time  of  the  accident   so   that   the  sh;ir|>  end  of  a  fmgment  lia? 
been   driven   intu  an   adjoining  muscle,  m-  an  oblijpiely  broken  frig" 
tuent   has  been   fiuvt'd   around    t()  the  opposite  side  of  the  other  i'n<^ 
which  it  has  been  broken.     The  Jirst  form   is  not  uncommon  in  frac- 
tures of  the  lower  end  of  the  femur,  and   I    have  seen  the   second  «•* 
fnietures  of  the  forearm.     Fi'om  tlie  a<lmitted  propriety  of  ojK'rativ® 
interference  in  such  eases  it  is  a  long  step  U>  similar  interference  >'^ 
all,  as  has  been  urge<l  ;  and  such  generalization,  if  aeeejtted,  would,  »** 
mv  judgment,  lead  to  disasters  far  more  serious  and   numerous  tliti'^ 
the   disadvantages   tliat  wouhl  follow   failure   to  reduce  the  displact?" 
ments. 

In  articular  fractures  the  conditions  are  different :  the  displacemen * 
if  uncorrected  may  seriously  compromise  the  usefulness  of  the  jointi" 
and  but  little  if  any  relief  is  to  be  expected  from  a  late  opei-atioii  " 
If  anvthiiig  is  to  be  done  it  must  be  while  the  injury  is  still  recent— 
I  have  tiiken  this  course  in  a  consideniblo  number  of  eases,  and  witli— 
out  ill  result  in  any,  but  I  am  ctmvtiieed  it  should  be  resorted  to  only 
after  thorough  study  of  the  conditions  and  careful   weighing  of  the 

S>rol)abilities.  The  risk  of  such  priuuiry  interference  by  openition  is, 
I  think,  less  the  more  promptly  it  follows  upon  the  receipt  of  tiie 
injui'v:  if  it  is  thuie  within  the  iirst  twenty-four  hours  the  condition 
is  [vractically  that  of  an  operation  upon  previously  uninjured  tissues, 
and  the  same  confith'uee  may  be  felt  that  primjiry  union  will  he 
obtained,  but  if  the  third  or  fourth  day  has  been  rcaehed  and  the  tis- 
sues are  swollen  and  iufillrated  with  extravasiited  bliMxl  the  same  <.'on- 
fidence  cannot  be  felt,  and  it  is,  I  thitdv.  better  to  wait  for  the  subsi- 
dence of  the  swelling  ami  the  absorption  of  tlic  blood.  It  is  a  matter 
of  common  obst-rvation  that  comp<iuud  fnietures  which  heal  |)rimarily, 
and  simple  fractures  which  have  been  exposed  by  early  incision,  run 
their  course  with  less  swelling  and  possibly  with  less  genera!  reaction 
than  sim|>lc  fraetures  treated  solely  by  iuuuol>ilizjition  ;  (heir  course  is 
essentiallv  that  of  .'in  ordinary  osteotomy  for  deformity  ;  but  neverthe- 
less the  ditVcretn'e,  in  my  opinion,  is  too  slight  to  justify  routine  resort 
to  operation,  as  has  been  suggested,  in  order  to  obtain  it,  even  w^ith 
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ic  artclpd  ndvantape  of  an  accurate  adjustment  of  the  fniKninnts.     Tl>c 
cTfiioe  is  apnaivntly  due  to  tlie  pruuipt  it-iiioval  of  tlie  cxtravamiti-d 
and  tlie  urainago  of  the  primary  serous  cxiidato ;  and  the  a<lvan- 
.  except  in  a  few  selected  cases,  is  limited  to  some  diminution  of 
e  discomfort  of  the  first  few  <Iays,  and  (Um's  not  extend  either  to  the 
cliaractfr  of  the  final  result  or  to  the  time  within  which  it  is  olttained, 
Other  conditions  wiiich  make  exact  and  imineiliiiti'  reduction  in;id- 

(»isiil)le  are  crushing  of  tin-  spong-y  tissue  of  the  l)one,  extreme  suli- 
Tasoiul  swelling  of  tiie  broken  limb,  nins<'nlar  s[msm,  and  coincident 
injuries  or  other  conditions  which  prevent  the  a|)plieation   of  a  dress- 

Iitiji  I'ffieieiit  to  maintain  the  redu<;tion  when  etleetiHl.  C'^^l^lling  of  the 
B|Kititry  tissue  is  stM'ii  mainly  in  the  old.  at  the  upper  end  of  the  femur 
nml  ;it  the  lower  end  of  the  radius.  It  is  seen  also  at  the  u])|»er  eurl 
of  llie  humerus,  hut  there  reduction  is  rneehauieally  itu|iossil)le,  and 
in  tile  IkkIIcs  of  tiie  vertebrre.  The  ettect  of  thi>  crushing  is  the  .same 
as liie  removal  of  a  piece  of  (he  bone;  if  the  fragments  are  n'stored 
toilicir  original  jxwitiohs  a  gap  corresponding  to  the  amtunit  of  the 
TUKhing  is  created  between  them,  which,  if  the  position  is  mnintaineil, 

|iiiu>t  he  filled  by  the  productiim  of  new  bone,  a  task  that  nuiy  be 
wyoinl  the  {wwer  of  the  organism,  and  failure  in  which  would  lead 
tf»  failure  of  union,  a  result  much  more  disibling  than  the  persistence 
of  the  deformity.  In  fractures  at  the  lower  end  of  tlie  radius  it  would 
be  ea,.y  to  expose  the  seat  of  fracture,  force  the  lower  fragment 
downward,  and  fill  the  gjip  with  fre>h,  decalcified,  or  (•.•dcini'd  l>oue, 
l)Ut  llie  deformity  which  remains  after  such  reduction  as  can  be  niaiie 
*i!liniit  ojH'ration  has  no  functionai  iiajjortance,  and  the  cases  in  which 
wwmctic  considerations  would  justify  such  interference  must  be  rare, 
infttctures  at  the  l);ise  of  the  neck  of  the  femur  an  open  operation 
wiiiilil  be  wholly  unjiistitialde ;  the  only  other  m(»aiis  of  overcoming 
the  shortening  and  rotaticm  of  the  limb  is  by  forcible  manipulation 
miller  an  auiesthetic  and  the  prolonged  use  of  forcible  traction  and 
hxwl  ilressings,  l)oth  of  which  are  badiv  borne  by  the  elderly  patients 
wliii  furnish  the  majority  of  these  cases. 

Extreme  sidjfaseial  swelling  of  an  injured  limb  shortens  it  and  in- 
creases its  transverse  diameter,  because  the  capacity  of  the  fascial 
»>eath  i.i  greater  the  more  lu-arly  it  appn);ieh<'s  the  glubiiiar  fi>rm  ; 
•'"n.ietiiiently  forcible  elongation  of  the  limb  with  the  object  of  ci>r- 
f^'ting  the  shortening  diminishes  the  «ipacity  of  the  fascial  sheath 
awl  iiicreasi's  its  tension  and  the  pressure  upon  its  contents  ;  this 
K'stiiitanci?  may  be  sufficient  to  maintain  the  shortening  against  any 
f«»nable  effort  to  overcome  it,  or  to  endanger  the  vitality  of  the 
liml)  hy  interference  with  the  circulation.  It  is  therefore  necessary 
1"  await  the  suhsitlence  of  the  swelling. 

MiHcular  spasm,  excited  by  the  trauma  or  by  i>ain  or  the  fear  of 
pain,  acts  powerfully  at  first  to  fix  the  fragments  in  their  faulty 
positions  and  especially  to  protluce  and  maintain  sliortening  of  the 
limii.  It  usually  disapjiears  within  a  day  or  two,  and  can  be  tempo- 
rarily annnlle<l  by  ansesthesia  or  a  fill!  dose  of  opium  or  even,  as  was 
pointed  out  by  Broca,  bv  compression  of  the  main  artery  of  the  lim 

Associated   injuries  or  conditions  which  prevent  or  delay  reiluetiou 
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may  Iw  ppnei-al  or  locnl,  s^iirli  as  profoiin<l  shook  due  to  tlie  fnn 
or  to  other  injiirii-s,  daiiia^o  to  tlie  main  vessels  of"  tlic  linili  tliii. 
wfr  frjin^rfnc,  and  i-xtensive  wounds  of  the  skin  which  would  prcvcnl 
the  use  of  drovsing.s  to  maintain  reduction. 

In  the  ahsence  of  any  of  these  contraindications    the  sooner  th« 
fracture  is  "  set,"  tlio  ifooner  tlic  fragrments  are  brought  to  and  f 
in  tlie  pjiiitions  tliey  are  e.\|H'cte<l   to  keep  durinjr  repair,  the  1" 
for  althoii^li  tlie  preparatory  changes  in  tlie  bone  ite^elf  require  >• 
days,  and  in  places  even  weeks,  for  their  completion,  yet  the  acK-i  - 
processes  in   the  nift  jiarts  be<:iii  immediately,  and  it  is  desirable  tb»t 
they  shouUl  not  be  interrupte<l  or  undone  by  ciianges  of  placf 
relations  whicii    are,  moreover,  likely  to  proiiuce   additional,  il 
slifrht,  hii-eiiilions.     The  thiekenin>:  and  iiiHItnition  of  the  ]iaii 
Joining  the  bone  which  api»ear  so  pi'niiiptly  give  a  steadily  incn 
Hxity  to  the  |iosition  of  the  fnigiiieiit.-,  anil  it  is  desirable  tlmt 
position  should  as  early  as  jHissible  be  made  the  permanent  awl 
one,  for  although  it  can  be  changed  without  much  difficulty  and 
consiticniblc  extent   in  many  fractures  even   two  or  three  week.- 
ihe  receipt  of  the  injury,  yet  tlie  shift   is  necessarily  accompanii 
some  hiss  of  security  and  time. 

The  actual  reduction  or  setting  of  the  fracture  is  in  nianv  c;i 
[irocediire  guided  only  by  general   ideas,  not  by  an  exact  an<l  di  l:ii!nJ 
knowle<lg<-  ot'  the  peculiarities  of  the  displacement  to  be  ovcrc<'tii 
even  of  the  lines  of  fracture,  and  the  extent  to  which  the  eflbri   n.-ii 
been  succcs.'^ful  can  only  be  >-(inuist'd,  not  positively  known.     Such  i 
notalily  tlic  ca>e  in  fnictiirc  of  the  shaft  ot' a  long  bone  thickly  covcl 
with  muscle,  as    the  finiiir.     By  eye,  touch,  and    mea>urcment8 
surgeon  can  recognize  shortening,  angular,  rotatory,  and  perhaps  e' 
lalei-al  displacement,  and  by  traction  and  pressure  he  can  straighi 
and  lengthen  tlif  limb,  but  he  cannot  know  whether  or  not  the  auju 
iiw'ut  of  the  t'niginciits  is  accurate  and  close.     The  .same  is  measura' 
true  even  of  inativ  fractures  of  bones  that   an'  more  or  less  sulici 
ne<ius  and  p;di>abie  ;  or  if  [mlpalion  shovvs  -ouie  remaining  irregul; 
of  outline  the    best    efliirt    may   be   unavailing    to  correct    it. 
however,  does  not  make  the  result  so  much  a  matter  of  chance  as 
statement  may  seen)   to  iiidicatir ;  the  main   factors  of  disjilacemcnt 
the  diilVreiit   points  are  kintwii,  ami   tlif  surgeon   is  safely  guidwl 
this  kiiiiwlcilgr  ill   ills  I'hoice  and   use  of  inetlirMls  to  make  anil  ni 
tain  rciluetictn  and  nf  ilir>  attitude  and  sujiport  given  (o  the  limb 
the  fracture  is  healing,  and  is  justified  in  awaiting  the  outcome 
a  confidence  that  is  limited  only  by  knowledge  of  the  fact  that 
certain   jiroportion  of  eases,  fortunately  small,  unknown  and  tin 
able  factor.-    may  defeat    efforts  wisely  conet-ived    and   faithfidlv 
ecuted.     The  ideal   is  the  complete  ri'stonition  of  form  and  functii 
but  he  must  often  be  content   to  obtain,  or  even  to  seek,  mucljji 
These  more  or  less  nccessijry  limitations  will   be   m<'ntioned  in 
tion  with  the  restdts  of  the  in<lividual  varieties  of  fracture. 

Since  the  princijial  rauses  of  displacement  after  fracture  of  tbi 
of  a  long  bone  are  the  tonic  contraction  of  the  attached  muse' 
the  unsujiported  weight  of  the  lower  si-gment  of  the  lind),  redui 
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I  eommonly  effiected  by  bringing  this  lowtT  spgiiient  into  line  with 

be  upper  i.'ne  an<l  making  stoiulv  tnu'tion  ii|Nin  it   in  ihc  direction  of 

■  long  axis,  the  ilitfcrcnt  joints  boing  iisiiallv  lieli]  in  partial  fk'xioii 

B  urtitT  tliat  the  attached  ninsdes  on  either  side  may  be  <M)rre.spond- 

ingly  ivlaxttl.     Note  niiist  be  Uiken,  in  fractures  at  certain  points,  of 

tlie  known  tendency  of  tiic  upper  scgriieiit  to  assume  a  certain  attitude 

because  of  the  unop|M)sed  actiim  of  the  muscles  attaciieil  to  it,  an  iittj- 

if  which   is  often  but  faintly  indicated  by  tiie  form  of  tlic  limb  if 

fragment  is  short  ami  thickly  coveted  by  muselc.     (Joninioii  cx- 

niples  are  fiirnisshed  by  fractures  of  the  upt)er  third  of  the  femur  and 

"  the  surgical    neck  of  the  humerus,  in    botii  of   which  (he    up|irr 

(laement  may  be    markedly  abducted,  fl(.'xed,  aiul    rotated    outward. 

Tlic  ■iiirgcon  contidcntly  places  the  lower  segtuent  in  the  corresponding 

attitude,  even  if  lie  cannot  detect   tiic  deviation  oi'  tlie  upfier  one,  for 

liekmiws  that  even  if  it  does  not  exist  the  upper  fragment  will  follow 

tiio  movement  he  gives  to  the  lower  one,  and  tlie  two  pieces  will   be 

in  lini!  when  he  makes  the  traction  designed  to  give  the  limb  its  proper 

Ifiieili. 

Wiiile  traction  (and,  if  necessary,  rotation  of  the  lower  s<'gment) 
i'lnailc  the  .-urgcon  makes  lateral  pressure  to  correi't  such  latiM-.d  dis- 
pla(vniont  as  may  remain,  and  seeks  to  discover  and  take  advantage 
"f  siich  peculiarities  of  the  line  of  fra<'tiire  as  may  aid  him  to  uiain- 
l-'iin  the  jKisition  he  gives  the  fragments.  Thus,  in  a  transverse  frac- 
tiirporin  r)ne  with  marked  irregularities  of  outline  the  ojiposing  ends 
niav  Ik;  so  engsigeil  with  each  other  that  the  lower  fragtiient  will  be 
M(l  in  place  an<l  kept  from  overriding,  notwithstanding  the  pull  of 
llip muscles.  If  there  is  only  an  angular  displacement,  as  in  partial, 
'iililH.Tiosleal,  and  ^me  transverse  fractures,  traction  is  not  needed, 
•11"!  the  surgeon  has  only  to  correct  the  deviation  by  lateral  pressure. 
Ill  tilt-  partial  fractures  of  adolescence  this  sometimes  requires  con- 
'iili-rahle  force ;  the  knee  must  be  placed  against  the  project iuij  angle 
kikI  the  ends  drawn  into  line,  but  usually  ibis  can  be  aeeomplisbed 
iiy  the  hands  alone,  the  thiunbs  being  |)laccd  against  the  angle  while 
the  fingers  grjisp  the  limb  above  and  below  it. 

A  serious  obstacle  to  re<luction  occasicmally  arises  from  the  |>enetra- 
■wn  itf  the  overlying  muscle  and  fas<"ia  by  the  sharp  end  of  oiu'  of  the 
irairmenls,  usually  the  u[)|mt  one.  This  occurs  most  fVetjUently  in 
"iilii|iu.  frai-ture  of  the  lower  third  of  the  femur,  and  can  there  be 
treated  most  effectively  by  tlexitig  the  hip  and  the  knee  to  a  right 
•"gle,  thus  drawing  the  relaxed  «juadriceps  (which  is  the  muscle  com- 
"Kinly  peiu'tRited)  downwani  past  the  engaged  end  of  the  upper  fnig- 
""■nt,  and,  if  necessary,  com])letiiig  the  act  tiy  tnietion  at  the  knee. 
Tliis  exemplifies  the  principles  of  treatment  in  all  cases:  relaxation 
"'  ilie  muscle,  if  it  crosses  the  proximal  joint,  and  also  llie  fascia  by 
moving  the  limb  towar»l  the  corresponding  side;  drawing  the  muscle 
Dwnwanl  by  In-nding  the  distal  joint  in  the  opposite  direction;  and 
lifting  the  lower  segment  of  the  limh  Iwidily  away  from  the  upper 

ftncnt.  If  this  or  other  a|)prnpriate  manipulations  fail,  the  irag- 
ent  must  be  exposed  by  an   incision  and   freed   by  direct  means.      If 

fragment  has  perforatcil  the  skin  als<i  the  opening  shtiuld  be  at 
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once  enlarpcfl  and  reduction  miulo  through  it ;  as  the  external  wound 
exists,  notiiing  is  lost  and  much  may  bi-  gained  by  freely  using  it  for 
nnlnction,  cleaning,  and  drainage. 

Whenever  an  ana'sthetic  is  given  it  is  prudent  to  protect  the  broken 
liiub  during  iti*  a<Iiiiii;istration  by  temjioniry  splints  or  the  hanils  nl' 
an  assistant  in  order  that  tiie  lacerations  may  not  be  increasetl  by  tlie 
unconscious  struggles  ol'  llie  patient. 

In  simie  cases  in  which  the  fragnioiits  are  firndy  interlficked  or  iiii- 
paete<l,  notably  in  some  Colles's  fractures  at  the  lower  enil  of  the  radius, 
It  is  advisjildo  to  increase  the  angular  displacement  as  u  first  step,  and 
forcibly  to  move  the  lower  iVagincnt  backward  an<l  forward  in  ortlsr 
to  break  up  the  im]iaction  and  thus  facilitate  reduction. 

When  the  line  of  fracture  riu)»  thniiigh  or  close  aliove  the  artic-iilnr 
end  of  a  bime  it  is  at  most  points  ini])r;n-iicablc  to  control  the  pijitinn 
of  the  small  articular  fragnu-nt  by  numipulation,  because  it  is  tiio 
small  or  too  deeply  covered  to  be  grasjH'd  ;  under  such  circumstanrw 
it  can  sometimes  be  brought  into  place  Ity  sn  changing  the  attitmli'al 
the  corresponding  point  as  to  make  tense  a  portion  of  the  ca]>-'ul<* 
which  is  atladied  to  it  and  then  bv  contiuning  the  movement  to  ciir- 
rcct  the  displacement,  or  by  making  direct  tr.iction  ujion  it  throiigli  lis 
ligaments.  In  some  injuries — c.  _r/.,  se])aration  of  the  up])er  epiplivsis 
of  the  humerus  and  Pott's  fracture  at  the  ankle — the  character  of  ll» 
displacement  is  so  constant  that  a  formula  of  treatment  is  l)ased  ii|mn 
these  facts;  simihir  formula'  have  biuii  made  for  injtiries  at  etiicr 
jtuints,  as  the  elbow  and  knee,  but  lite  lesions  and  dis]i!accments  are 
tiien'  li)o  varic<l  to  make  routine  treatment  safe.  .\t  the  shoidder  llif 
s<>parated  epiphy.sis  is  in  anterior  flexion  and  abduction  although  iIh' 
arm  hangs  by  the  side  ;  on  raising  and  alulucting  the  ellxtw  the  ntove- 
meut  of  the  already  Hexed  and  abduetetl  epi|)hysis  is  jiromptly  arresl^l 
at  the  normal  limit  by  the  poj-terior  portion  of  the  cajisule.  and  iIk'" 
the  lower  portion  t>f  tlie  buuierus  is  bnuight  into  line  with  it  by  euii- 
linuing  its  movement  in  the  same  direction,  and  lims  the  angular di'^ 
placement  is  corrected.  At  the  elbow,  after  fi-aeture  of  the  intunia' 
condyle,  the  small  fragment  can  be  drawn  down  into  place  by  fnl' 
extension  of  the  joint  and  aluluction  of  the  forearm  ;  and  after  supra- 
condyloid  fracture  of  the  humerus  full  flexion  of  ilie  clb<)w,  bv  making 
tense  the  posterior  portion  of  the  ea|)sulc,  enables  the  surgeon  to  <i)(| 
reel  an  angular  displa<'<'m<'nt  of  the  lower  fitigment  in  which  the  af 
of  the  angle  is  directed  forward. 


Retention. 

The  objects  of  retention  are  to  prevent  displacement  of  the  fn 
ments  by  the  \arious  agents  that  are  coni]ietent  tr*  |>roducc  it,  not.ibl 
gravity  and  muscular  cnnlraction,  to  protect  the  limli  from  extern 
violence  during  the  jirogress  of  repair,  and  to  prevent  the  pain  th 
would  be  caused  by  movement  of  the  fragments.     The  relative  in 
j>ortanee  or  tirgetiey  of  these  needs  varies  greatly   in  diirercnt  ras 
and   this,  together  with   the  niechani<'al   conditions,  mcasin-jibly  detei^ 
mines  the  choice  of  the  mcihtjd  of  treatment.      Tims,  in  the  fracture 
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of  a  single  long  bone,  such  as  the  femur,  where  the  weight  of  the 

limb  and  tiie  action  of  the  muscles  are  efficient  and  always  ready  to 

proiluce  displacement,  support  equivalent  to  that  destroyed  by  the 

injury  must  \ye  supplied  by  apparatus;  while  in  fractures  of  only  one 

01  two  or  more  parallel  bones,  as  of  the  fibula  or  of  a  rib,  or  in  those 

of  the  flat  or  small  spongy  bones,  or  of  an  ajwphysis  or  condyle,  only 

8«ch  a  dressing  is  required  as  will  moderate  or  prevent  voluntjiry  or 

involuntary  contraction  of  attached  muscles. 

The  swelling  of  a  limb  which  so  promptly  follows  its  fracture  is  an 
element  of  much  importance  because  its  variations  affect  the  adjust- 
ment an<l  fit  of  most  dressings  and  because  its  appearance  after  the 
.  application  of  a  dressing  that  envelops  a  limb  may  so  interfere  with  the 
circulation  as  to  cause  gangrene  of  the  limb  or  ischemic  degeneration 
and  contracture  of  the  muscles.  For  these  reasons  it  is  fre(|uently 
advisable  to  delay  the  application  of  an  enveloping  permanent  dressing 
nntil  after  the  swelling  shall  have  notiibly  subsided,  and  it  should  be  the 
rule  to  make  frequent  examination  of  the  fingers  and  toes  during  the 
,  first  two  or  three  days  after  the  application  of  such  a  dressing,  and  to 
leave  them  uncoveretl  by  the  dressing  for  the  purpose  of  such  exami- 
nation. 

The  possibility  of  dangerous  constriction  is  specially  to  be  borne  in 
niind  in  dressings  which  completely  an<l  closely  encircle  a  limb  and 
which  are  inelastic,  such  as  plaster-of- Paris  encasement  or  even  a 
niuslin  roller-bandage  applied  directly  to  the  surface  without  an  inter- 
vening layer  of  cotton.  Su<'h  a  dressing  snugly  a|)plied  while  the 
injury  is  recent  will  almost  always  become  too  tight  and  will  have  to 
be  removed  in  a  few  hours  either  because  of  the  pain  which  it  causes 
or  of  the  threatening  strangulation  of  the  tissues.  This  is  true  even 
I  when  the  injury  is  a  comparatively  slight  one.  I  liavo  seen  giingrcne 
of  the  hand  and  forearm  follow  the  application  of  a  gypsum  <lressing 
for  fracture  of  the  olecranon.  A  ndlcr-bandage  may  be  applied  to 
the  limb  hi'low  the  fracture  to  restrain  its  swelling,  but  should  not  be 
earrictl  as  high  as  the  fracture  beneath  the  splints  ;  and  when  splints 
are  used  they  should  be  broad  enough  to  prevent  circular  constriction 
hy  the  bandage  which  binds  them  in  j)la<'e.  If  plaster  of  Paris  is 
iW(litslnmhl  preferably  l)e  in  the  form  ()f  moulded  fjilints,  not  com- 
plete encasement,  or  at  least  in  a  form  which  will  permit  tiic  dressing 
to  be  loo.sened. 

It  is  a  good  rule  also  to  remove  a  permanent  dresijug  after  ten  or 
'welve  (lays  in  order  to  detect  and  correct  any  (lisplaccnunt  that  may 
lave  taken  place  under  it  and  to  tighten  or  renew  it  to  meet  the 
*lirinking  of  the  limb. 

It  is  specially  important  that  the  jwssibility  of  constriction  by  the 
oressing  should  be  guarded  against  whenever  the  injury  is  such 
tbat  it  may  itself  cause  gangrene  of  the  limb.  A  limb  whose  vitality 
Msthns  l)een  put  in  doubt  by  the  injury  should  be  treated  for  the 
"rut  few  days  with  the  ])rimarv  object  of  favoring  the  impaired  cir- 
wlation  and  especially  of  avoiding  the  creation  of  any  additional  ob- 
"acle  to  the  venous  flow,  and  this  not  only  for  the  advantage  of  the 
patient,  but  also  for  the  protection  of  the  surgeon  against  the  suspicicjn 
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or  \\»'  rliurtrr'  that  liis  (Jrossinps  niiiy  have  caused  the  jraiipreno.  Thsl 
(lisastroiis  ivsiilt  of  iiijurv  is  a  iViiitf'iil  smirce  of  suits  for  u)al|ir.ii'ti( 
ami  the  (h'feiicc  thai  it  was  due  to  the  injiirv  au<l  not  to  tlie  treatnicn 
in  nsiiallv  viewed  with  si)  niiieli  suspieioti  tiiat  the  stirp«'on  should  b 
watelifiil  from  tJte  beginning  of  the  case  that  tlie  real  cause  should  b 
clear.  It  must  he  renieniliered  that  in  the  great  majority  of  cas« 
the  pangHMic  is  of  the  moist  form  ami  tini'  to  interference  with  tl« 
venous  flow,  and  that  tins  interfireiiee  may  easily  and  rajiidly  h 
raisei!  to  a  dangerous  ilegree  hy  circular  constriction  at  even  u  siugi 
point. 

Cases  differ  far  too  widely  in  severity  and  local  conditions  to  perm 
of  a  general  rule  of  jiraetice  appliejiljle  to  all.  Many,  in  which  t)l 
tendency  to  displaeemetit  is  slight  or  easily  controlled,  may  Ik;  treat* 
in  a  permanent  dressing  from  the  licgiuiiing,  one  which  gives  the  iic< 
es.sary  sujiport  without  danger  of  constriction,  and  can  he  left  in  plnO 
(or  removed  temporarily  for  insjiectioi))  for  one,  two,  or  three  week 
Others,  more  severe,  such  as  most  fractures  of  the  fenuir,  also  rec«' 
a  permanent  dressing  at  the  beginning  because  this  rlressing  is  main 
a|>plied  helow  the  scat  of  fractiu'e  and  docs  not  cxjK»se  to  constriclit 
by  swelling.  Olher.s,  such  as  most  fractures  of  the  leg,  should  rest 
a  tem])orary  dressing,  such  as  a  Volkmann  splint,  for  from  five 
ten  days,  unless  perinatient  moidded  splints  that  can  be  loosened  I 
used. 

.So,  too,  wlien  the  surface  of  the  limb  has  been  80  torn  or  bruia 
that  the  woumls  caimot  be  pro|)erly  treated  through  an  o]M>ning  ma 
for  the  juirj>ose  in  a  permanent  dressing,  and  when  damage  to  t 
deeper  jiarts  forbids  the  use  of  any  constriction  or  pressure.  Un< 
such  circumstances  the  snrgcotr  must  be  content  to  make  such  drc-ssiil 
as  the  associated  injuries  require  and  to  leave  the  limb  simjily  sti 
ported  upon  the  bed  by  pads  or  in  splints  loosely  applieil  over  t 
otlier  dressings.  Although  the  use  of  these  tetii|)orary  dressings  m 
be  nceess!»rily  prolonged  fur  several  weeks,  it  will  be  convenient  ai 
proper  to  dcsiTibe  them  under  that  title. 

The  prcsenei'  rd'  large  blebs  is  sonietimes  an  additional  reason 
delay,  although  they  usually  heal  ]ir(un|>tly  irnder  a  protective  dna 
ing  after  puncture.  If  it  is  desired  to  leave  the  limb  as  undisturb 
as  possible,  it  is  advisable  thoroughly  to  i-lean  and  disinfect  the  t 
joining  skin,  cut  away  all  the  raised  epidermis,  cover  the  exposed  si 
face  with  sterile  rubber  tissue,  an<I  apply  a  gauze  dressing. 

Temporary  and  Removable  Dressings. 

The  object  of  a  teni|>(>rary  dressing  is  mainly  to  protect  the  pflti 
aL'aiiist  jiain  and  additional  injury  by  movement  of  the  fragniei 
diu'tng  tnmspiirt  to  his  home  or  hosjiital,  or  to  prevent  displacenn 
by  the  tmsupported  wi.'ight  of  tlw  lower  .segment  of  the  limb;  it 
rarely  efficient  to  jircvent  displacement  by  the  action  (d"  the  nnisc 
when  the  character  of  the  fracture  is  such  that  sucli  displncenient 
possible. 

Side  Splints.     These  are  usually  made  of  wotxl,  but  in  case  of  W 
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)ther  materials  are  available,  such  as  card-board,  stiff  leather, 
inc,  tin,  even  bundles  of  tightly-rolled  straw. 
wooden  splint  in  its  simplest  form  is  a  piece  of  soft  wood  of  a 
and  breadth  corresponding  to  those  of  the  injured  limb  and 
enough  not  to  bend  under  firm  pressure.  A  thick  layer  of 
or  other  soft  material  should  be  bound  along  the  side  which  is 
against  the  limb,  and  should  be  reinforced  at  needed  points  in 
o  fill  depressions  of  the  surface  of  the  limb.  Projecting  points 
e  should  be  protected  by  cotton  placed  around  them,  not  npon 
While  an  assistant  makes  traction  upon  the  lower  segment  of 
lb  the  sui^eon  places  the  splints,  one  on  each  side,  and  binds 
n  with  a  roller-bandage,  taking  care  that  the  turns  support  the 
iroughout  its  entire  length,  but  do  not  make  circular  compres- 
The  splints  should  be  long  enough  to  support  the  hand  and 
^pectively.  A  form  in  common  hospital  use  is  the  thin  bass- 
plint,  the  necessary  rigidity  being  obtained  by  binding  several 

T. 

h's  flexible  wooden  splint  (Fig.  28),  which  is  made  of  narrow 
pasted  together  upon  cloth  on  one  side,  is  designed  to  adapt 

Fio.  28. 


Oooch'B  flexible  wooden  splint 


0  the  curve  of  the  limb  and  thus  give  a  more  uniform  support 
relv  used. 

Fio.  29. 


wire  splint. 


carved  splints  sold  in  packages  of  assorted  sizes  have  few  if 
ints  of  superiority  over  those  improvised  for  the  occasion,  for 
Iso  need  to  be  fitted  and  padded.  If  it  is  desired  to  have  a 
that  more  nearly  follows  the  contour  of  the  limb  an  excellent 
n  be  made  with  plaster  of  Paris  (see  below)  or  card-board  or 
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leather  softened  in  water,  and  similar  ones  can  also  be  use<l  with  ad-l 
vantage  over  the  dressings  that  are  needed  fur  associated  wounds  of  tht] 
skin  ur  cunipound  fractures.  I 

Splints  of  wire  (Fig.  2'J)  thiit  ran  lie  measurably  modelled  to  tb*| 
limb  are  convenient  ;  thev  can  be  iiad  from  the  instrument  maker!?. 

The  firactuie-box  (Fig.  30j  its  a  tbrni  of  woodeu  splint  once  muAj 

Fio.  30. 


IVtll'i  fracture-box. 

used  in  fractures  of  the  leg,  but  now  almost  wholly  discarded  for 
following: 

Volkmann's  splint  fPig.  31)  is  a  shallow  putter  and  foot-])icce.  nud 
in  several  lengtiis.  and  fitted  'witii  a  movable  support  by  which 
fixit  can  be  raise<l  from  the  bed.  Fur  use  it  is  thickly  padded  wit! 
cotton,  and  tiic  leg  is  boinid  in  it  with  a  roller-bandage.  Care 
be  taken  thai  undue  presstire  is  not  made  on  the  skin  covering 
front  vl'  the  tibia  by  the  bandage  or  on  the  lieel  or  the  tendo  Acliillil 
the  latter  pressure  is  I.M'st  avoided  by  slinuiug  tiie  foot  bv  mean.*  of  I 
broad  .strip  of  adhesive  plaster  extending  from  the  middle  of  the  calf 


Fio.  81. 


Volkmann'n  splint. 

under  the  heel  and  along  the  sole,  to  the  top  of  the  foot-pie«',  win  rr 
it  is  made  fast  by  a  reverseil  jviece  attached  to  it  and  then  to  the  I"  '  ^ 
surface  of  the  metal. 

Gutters  of  pdvanized  wire  or  tin  (Fig.  32)  are  much  nse<l  for  d 
tures  of  the  humerus:  they  give  more  protection  than  short  .«|il 
because  they  include  the  fonarm.     They  can  be  readily  made  tV  " 
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Fio.  32. 


Wire  KUtUT  fur  the  arm  and  forearm. 


eets  of  wire  gauze  by  taking  a  strip  of  suitable  size  and  cutting  it 

irtly  through  at  the  angle,  and  tying  together  the  meshes  which  over- 

p  where  it  is  Iwjnt. 
When  it  is  desired  to  cover  the  limb  with  dressings  because  of  the 

resence  of  a  wound  of  the  skin  or  to  make  moderate  uniform  com- 

Tcssion,  or  while  waiting  to 

earn  the  effect  of  the  injury 

ipon  the  vitality  of  the  skin  or 

he  limb,  a  convenient  method 

)f  applying  tliem  so  that  they 

an  be  readily  and  ])ainlessly 

removed  for  adjustment  or  in- 
spection is  in  the  form  of  tlie 

SevlMus    bandage,  a  dressing 

which  was  formerly  in  wide  use 

for  retention.      The  dressings 

»re  cut  in  thick  strips  one-half 

longer  than   the  circumference 

«f  the  limb  and  three  or  four 

inches  wide,  and  then  arrangi-d 

ipon  a  piece  of  muslin  a  little 

longer  than  tl>e  part  to  be 
dressed  in  such  a  way  that  each  overlaps  its  adjoining  upper  one  by 
*'>oiit  an  inch.  The  limb  is  then  placed  along  the  centre  of  the  ban<l- 
*?e3  and  each  end  of  each  of  the  latter,  beginning  with  the  lowest, 
turned  over  the  front  of  the  limb  until  it  is  entirely  envelope<l ;  lateral 
support  is  given  by  splints  rolled  into  the  sides  of  the  underlying  strip 
of  muslin  and  bound  fast,  or  by  other  splints,  or  by  placing  the  limb  in 
sVolkmann  splint  or  a  gutter.  Tlie  front  and  sides  of  the  limb  can  then 
M  readily  exposed  by  turning  back  the  ends  of  the  pieces  of  dressing. 
Instead  of  lateral,  anterior  or  poxterior  splints  may  be  used,  either 
that  th(y  may  Ik;  combined  with  suspension  or  that  portions  of  the 
'inib  may  lie  more  conveniently  exposed  an<l  dressed.  Because  of 
the  im|K)rtance  of  ecpially  distributing  the  pressure,  a  posterior  splint 
to  be  used  with  suspcnsicm  should  be -accurately  fitted  to  the  limb; 
"»n.*e()uentl3^  the  mouhled  sjdints  (plaster  of  I'aris,  gutta-j)ercha,  etc., 
5;*  Iwlow)  are  to  be  preferred.  When  they  arc  suflicicntiy  rigid  the 
hml)oan  be  suspended  by  two  or  thrci!  bandages  jmsscd  beneath  and 
attached  above  to  a  suitable  support. 

_wle  in  the  treatment  of  fracture  of  the  fenuu"  one  of  the  forms  of 
■•'P^plints  may  be  conveniently  used. 

Anterior  suspended  splints  may  also  be  of  the  mouldc<l  kind,  with 
include*!  metal  rings  or  loops  for  the  attachment  of  the  suj)p()rting 
•"rds,  or  some  modification  of  Nathan  M.  Smith's  anterior  splint 
specially  designe<l  for  the  treatment  of  fractures  of  the  fenuir.  This 
splint  (Fig.  33)  is  made  of  two  parallel  iron  rods,  joined  at  the  ends 
wd  by  two  or  three  intermediate  hkIs,  bent  slightly  at  the  knee  and 
*arply  up>vard  at  each  end  to  fit  the  foot  and  pelvis.  It  is  ])laccd 
•'wg  the  anterior  surface  of  the  limb,  which  is  attached  to  it  by  a 
roller  or  by  straps,  and  is  suspended  by  cords.     Hodgen's  splint  has 


90 


FRACTURES. 


taken  its  |iliio«  for  fmctiiros  of   tlif  tliijrii  Wcaitse  of   the  addition 
triirtion  wliicli  it  .<uj)]i!i('s.  Iiut   Sniitli's  is  iif<efiil  in  those  and,  in  suilJ 
jiijlv  UKidifitMl  forms,  in  iithco  wlicii  sus|i('nsion  ahjnc  it-  desired. 

Moulded  splints  uiv  con.-^t riicted    of  any  material  that  can  be  ma 
tenifwrarily  stift  enoiij^h  accurately   t<i  take  the  f.ha[x?  of  the  jiart 
which   it  i.s  fitted  and  which  then  becomes  hard  enough  to  retain  1 
shape    thus    given    to   il.     The    niatcriajji    motit    frei[Uently    ukhI 
jdaster  of  Paris,  pastehoard,  leather,  felt,  and  gutta-percha. 

I'astehoard  is  used  by  softening  one  or  two  stri|is  of  suitable  size  I 
iiimiersion  in    hot  water,  and    then    nioiddiiig  them    to  the    limb  hi 
binding  them  on  snugly  with  a  roller-bandage.     Temjiomrv  i^upp 
niiLst  usually  be  giveti   by  other  splints  until  the  pastelxiard  has 
come  hard  by  drying.     ^V'he^I  it  is  necessary  to  bend  the  pastel 

FiQ.  33. 


Nithan  R.  Binlth's  anterior  splint. 

at  a  sharp  angle  cuts  should   be  made  in  it  in  suitable  directions 
places  and  the  overlapping  portions  slitclied  together. 

I-cather  and  felt  are  )>rcp:ircd   in  the  same  manner.     A   material  1 
nuide  for  this  purpose  of  woven  tissue  soaked  in  shellac  which  can 
softened    by  dry  heat    and    hardens    more    rapitlly  than    the   othe 
Gutta-jwrcha  is  n.sed   in  strips  one-sixteenth  to  otie-i'ighth  inch  thi 
and  is  softened  liy  imniersion  in    hot  water.     The  stickiness  of 
surface  can  be  mitigated  by  covering  it  with  muslin. 

Plastcr-of-I'aris,  or  gy|)sum,  splints  can  be  nuule  of  the  prep 
bandages  or  of  some  loose-mcslied   material  soaked   in   jilaster  crean 
If  the  j)re])ared  bandages  are  used   they  should  be  tlioronghly  wet 
tlio  usual  way,  sciueezerl  out,  and  then  rapidly  unrolled  i>ack  and  for 
to  make  a  sjilint  of  the  desired  dimensions.     l'"rom  eight    to  fifte 
layers  are  re<piired  ti)  give  the  need<'d  solidity.     Plaster  cream  is  pn 
pared  by  sifting  the  dry  pla.ster  into  water   and  then  spreading  tli 
plaster  thtis  moistened  upon  the  selected   material  previonsly  cut  l< 
suitable    shape   and    wrung   out    in    water.      The    number   of  lavt 
needed  will  depend   Ujiun  the  thickness  of  the  material,  and  care  mn 
be  taken  thoroughly  to  work  the  plaster  into  them.     The  tise  of  f 
water  or  the  addition  of  sjdt  or  zinc  oxide  to  the  w.tter  will  ha 
the  setting.     If  the  plaster  Uaa  been  long  exposed  to  tlie  air  befol 
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lit  i^ljould  lit-  dried  in  an  oven  ;  otherwise  llic  petliiifj  may  be  long 

delayed  or  even  fail.     Splints  thus  preparotl  can   be  made  iin[KM'vi(in.s 

water    by  varni.shing  tlieni  or    by  [xnirinf^r    melted    [)aratiin   upim 

hem.     A  strip  of  rubber  tissue  or  ytled->ilk  earet'iillv  jiaeked  in  at 

the  exposed  jxiint  will  protwt  satisfactorily  for  seveml  days  from  the 

iischarge  of  a  wound.     Weight  can  be  redueetl,  while  preserving  the 

trcngth,  by  inserting  thin   strijis  <if  metal  or  wood  at  plaees  where 

the  splint  will  not  re<|tiirc  much  modelling  to  fit  the  limb.     Splints  of 

lin's  kind  are  speeially  useful  in   fractures  at  the  ankle,  wrist,  elljow, 

knd  arm,  and  not  infrequently  such  a  temporary  splint  will  remain 

Tjeienf   for  two  or  three  weeks.     For  fractures  of  the  leg  one  ni'  the 

|>lints  should   lye  jwsterior  and  broad  enough  to  cover  nearly  half  of 

circumference  of  the  limb  ;  a  narrower  anterior  one  may  Ik;  used 

Fra.  34. 


Posterior  gyre<>°)  »pUut  or  gutter. 


^th  it,  or  a  lati'ral  one  the  lower  end  of  ^*'-  ^• 

lich  encircles  the  instep,  or  a  bilateral  oue 
ssing  below  the  instep  like  a  stirrup, 
he  |v>f^teri(ir  splint  sIumiM  pass  along  the 
bir  ami  project  about  an  inch  beyond  the 
ifs  so  as  to  take  the  weight  of  the  bed- 
doihing  (Fig.  34). 

.\  form  of  bilateral  moulded  s[dint  which 
liave   found    convenient   in    fractures  of 
BM-  leg  a-  a  substitute  for  the  Vnlkinann 
[tlint  iluring  the   first   week,  and,  iHcaiise 
*  the  ease  with  which  it  can  Iw  removed, 
vwi  for  the  complete  encasement  in  plas- 
w  of   Paris  which  usually   follows,  is  tlic 
ri' "  ::    Two   pitx'cs    of   ninsliii  are  cut 

-iiape  sliown  in  Fig.  •V'),  and  of  a 
R»-'  to  fit  the  limb,  and  stitched  together 
lloog  the    roe<lian    line.     Then    twelve    or    „.    , ,        ,,    ,      ,   .       ,,  . 

»>.    ^        .  !•        •       !•  I  /'  htocKlugor  bivalve  plaster  apllnL 

|lfle«n  pieces  of  crinoline,  or  three  or  tour 

'  cantrtn-flannel,  each  a  little  smaller  than  a  latenil  half  of  the  first, 
soaked  in  plaster  cream  and  laid  in  each  lialf  of  the  first  between 
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tiisk ;  it  can  best  bo  done  by  cutting  lengthwise  with  a  sliort,  stout 
bla<lci!  knilV,  ai<ie(]  in  tlic  «i.se  of  piaster  liy  moistening  the  ilrcssirt 
along  the  line  of  the  division.  The  (liniinislR"!  resistance  to  the  kiiin 
gives  warning  of  tlie  i)ri).\iniity  of  the  skin,  -..ml  tiie  deepest  layer  an 
the  uuderlyu.g  cotton  should  be  cut  with  s'rong  bandage  scissors.  "" 


Fio.  3S. 


Feueslrat«d  plaster  drCMlng. 

principal  diUieiilty  is  in  tin'ninir  re-eiilnnit  angles,  as  at.  the  front  of  1 
ankle  ur  elbow.      After  the  division    lias  been  eonijileled   tlie  .sides 
be  ftiivibly  drawn  baek  and  the  lindi  lifted  out. 

In  cases  in  wbicli   the  absenee  <if  iirni  jtoints  of  .su])port  makesi 
fixed  dressing  incttieieut  cITeetually  tn  o]>pose  the  eontraeti<in  ol 
nuiseles,  as  in  niost  fractures  of  the  tbigli  and  tuany  of  liie  hnnier 
permanent    nnidcratp   traetion    is  ennilnyed    to   tire   the   muscles 
ol)taiu  :ttul  inaiiitain  the  desired  length  of  the  lind).      For  this  jiurix 
the  partially  unsupported  weiglit  of  one  segment  of  the  lindi  may  I 
utilized  or  a  weiglit  attached  (o  the  lower  segment. 

Traction  by  Weight  and  Pulley,  or  Elastic  Traction.     This  methixH 
eniplnyed    almost   exclusively    in    the    treatment    of    fractures  of 
thigh.     Methods  of  treatment  by  eoiitiiiuous  traction   have   long  1h 
in  use,  but  the  etlieicnoy  and  euinfort  whicii  now  make  the  nietiiotl 
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AdhealTC  plutcr  and  "sprfoder  "  for  KiicW's  extension. 

popular  date  from  the  intrwluction  about  the  year  1860  by  the  A 
can  sijrgeons  Siirgent,  Josiah  Crosby,  and  Gordon  Buck  of  tlie  n 
adhesive  plaster  to  attach  the  weight  or  screw  to  the  lindi.  PrevioiiiJ 
the  attaclmient  wa«  by  bandages  about  the  foot  and  ankle,  and  tl 
pain  and  damage  to  the  skin  occasioned  thereby  were  such  that  efficifl 
traction  could  not  be  niaiiitaiiied. 
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"Buck's  Extension."  (As  fi>r  a  fracture  of  the  tlrifi;h.)  Two  strips 
of  stout  aflliesive  plaster,  caclv  i'our  inches  wido  aiul  long  ciiougli  to 
reach  from  well  ahove  the  kiin;  to  a  little  hevorid  tlic  sole,  are  notelied 
im 
lliirtl  till 


each  side  at  tlie  jimetioii  of  the  lower  and   middle  thirds  for  one- 


<1 


sh 


F 


ilnrtl  tlieir  wuUn,  and  the  sides  tiirnetl  in,  as  shown  in  1' ig.  o;i,  so  as 
oompletcly  to  cover  tiie  adhesive  siirfaee  of  that  portion.  The  sitlcs 
tif  tiie  remainiinj  |)ortion  are  ohliipiely  notelied  at  s*,"veral  points.  A 
|)ifce  of  wood,  5  :•'  3  inches,  with  a  central  hole,  is  then  covered  with 
adhesive  plaster  foidcil  lieyond  tiie  ends,  as  sliown  in  P'ig.  ."U). 

A  tliiril  |)ieee  of  ailhesive  plaster  a  yard  lontr  and  2  inches  wide  is 
cut  in  two  and  the  iialves  fastened  together  end  to  end  hy  facing  their 
terminal  four  or  five  inches;  it  i.s  attachetl  to  the  hack  of  the  calf,  and 
brought  along  and  well  beyond  the  sole  of  the  fix)t;  a  roller-l)andage 
is  applied  to  the  foot  and  Iciwer  third  of  the  leg,  tiie  first  two  stri(>s 
of  plaster  plaee<l  one  on  each  siiie  ai)ovc  it  so  that  their  folded  jior- 
tioiis  extend  below  the  ankle,  and  tiit^  roller  carried  over  them.  I'niess 
the  fracture  is  too  low  the  roller  and  stri|>s  of  plaster  should  be  ear- 
ri((i  well  above  the  knee.  The  ends  of  the  plaster  on  the  wood<!n 
"sprwider"  are  then  attacheil  by  pins  or  clam])s  to  the  free  ends  of  the 
Literal  plasters  so  that  it  lies  stpiarely  across  the  srde  a  few  inches 
below  it.  A  cord  is  then  passetl  through  the  hole  in  the  "spreader" 
and  .■*cnred  by  a  knot. 

A  Volkmann's  sliding-rest  (Fig.  40)  is  tiien  placed  under  the  leg, 
the  foot  lightly  swung  from  it  by  carrying  the  free  end  of  the  third 


Volkmann's  alidlng  real  for  fhicturo  or  Ibe  tlilich. 

Strip  of  plaster  over  its  top  and  sticking  it  tu  its  lower  surface,  and  the 
sw-'uretl  to  it  by  a  roller.     The  cord  is  then  earrie«l  over  a  pidley 
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■  Direct  Fixation  of  the  Fragments.  ^^^H 

Tills  nan  he  cfft'ctcd  in  »  variety  of  ways,  the  types  being  the  suture, 
lijratiire,  pin,  am)  central  or  external  brace.  Even  tlie  plan  of  baring 
tlie  ends  an<l  eiifraging  them  in  a  ferrule  of  bone  lia.s  !>een  eraployeu 
in  a  few  e^ses.  It  is  rarely  rextrted  to  excefit  in  cnnipnund  fractures, 
some  special  ones  such  as  fractures  of  the  palclla,  anil  in  operations 
after  failure  of  uniou.  fl 

In  ileteriiiiiiing  tlic  advisability  of  resort  to  it  in  any  case  or  inB 
niakiiif;  clioiee  of  a  method,  consideration  slioulil  be  given  to  tiie  fol- 
lowing facts  :  Tlie  cases  of  fracture  of  the  sliaft  of  a  long  bone  in 
wliicli  reduction  cannot  be  maintained  by  a  suitable  external  dres-sing 
arc  vi'ry  rare.  The  cases  arc  more  frcijucnt  in  wliicli  it  launot  be  com- 
pletely made,  or  in  which  it  catumt  be  ccrtnitdy  niainiaincd  during  the 
a]>[»lication  of  the  dressing.  To  make  coiuplcte  reduction  ex]»osure  of 
tlic  scat  of  fracture  may  be  necessary,  and  in  .some  fractures  thus 
ex|>oscd  and  in  some  coui]H)und  ones  teniponiry  direct  fixation  of  the 
fragments  may  be  advisitdc.  In  fractures  of  articular  extremities  the 
difficulty  is  in  making  rcductioti  (or  in  being  certain  that  it  has  been 
made)  rather  than  in  maintaining  it,  the  exceptions  iieing  cases  of 
extensive  .spliutei'ing.  In  iVai'tiirc  of  apophyses  to  which  powerful 
muscles  are  attached,  such  as  the  olecranon,  the  coracoid  process,  the 
greater  tuberosity  of  the  humerus,  the  tuberosity  of  the  os  caleis,  it 
niav  be  impracticable  to  maintain  a  position  of  the  limb  in  which  the 
muscle  is  so  fully  relaxed  that  it  will  not  renew  the  dis|)laccnient  even 
if  it  can  be  corrected,  anil  in  siU'h  the  jiropcr  relations  of  the  fragments 
can  be  secured  only  by  tlirect  fixation  ;  but  in  most  of  such  cases  the 
continuity  is  maintained  by  |ieriosteal  or  fascial  attachments  which  ^ 
ensure  a  union,  bony  or  Hbrin<ius,  sufficient  for  sjitisfactory  functit)n.      ■ 

.Vnother  iiiet,  to  which  I  think  far  to<i  little  attention  has  been  given, 
but  of  which  I  have  been  convinced  by  nnmy  observations,  is  that  the 
presence  of  a  fureign  body,  even  if  sterile  and  inieonnccted  with  sup- 
puration, in  bitne  at  or  near  the  line  of  frn<'lure  notably  c.taggerates 
ami  jirolongs  the  preliminary  rarefaction  of  the  Iwnc.  I  believe  this 
inflnenec  may  even  cause  failure  of  union  by  transformation  of  a  con-  _ 
sidcnible  portion  of  tlie  bone  into  fibrous  tissue,  for  in  several  ca.ses  in  fl 
wliich  I  fiave  operated  for  failm-e  of  union  several  weeks  or  nionths 
after  n  wire  siUnre  has  been  applieil  to  the  fnicture  I  have  found  the 
suture  King  free,  and  the  eiuls  of  the  fragments  thinned  iind  pointed 
and  separated  by  a  considerable  intermediate  mass  of  fibrous  tissue. 
That  tlie  holes  pierced  for  snob  sutures  enlarge,  and  that  the  bone 
included  in  the  loop  wholly  disappears  is  a  conunon  observation,  and  I 
believe  the  same  change  is  |)riiiiiuic<l  for  a  considerable  <listance  round 
about,  and  although  this  ill  cifect  is  not  to  be  expected  always  to  fol- 
low, vet  its  possibility  should  be  s<>riouslv  ojusidcrcd.'  (See  Plate 
XXV.,  (ig. '2.) 

In  my  judgment,  direct  fixation  by  suture  or  pins  should  therefore 

'  Mumfortl  I  Itostoii  Mi'diral  and  .Siir}!iral  .loiiriml,  May  10,  1HB4),  in  a.  report  on  300 
riLsi's  iircoiuiiounrl  fracture.  iioliiJ  that  in  twcnty-9c*vcn  jirimary  wiring  of  tlie  frftginent 
Mas  (lone,  auJ  tlmt  in  sevfii  tif  tliese  necrosis  followed. 
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be  only  tempomn-,  witli  tlio  view  morcly  of  lioldinj;  tlip  fratrnicnts 
together  tluriiii;;  tlie  apjiliuation  itf"  m  (Ircssiitj;  jinil  for  ii  i'l'W  days  tlnTc- 
after,  and  that  the  \(M\i  of  a  sutiiiv  slmnlil  itirliidc  only  a  small  ]Hirtii>n 
of  the  coriiail  layer.  I'os.silily  silk  and  silkuurni-giit  are  less  injiirinua 
than  wire,  although  I  have    known    Imth  wholly  to  free  iheniselves  in 

I  the  saint!  manner  as  wire,  and  I  am  not  williuii  to  advise  apiinst  their 
Us<-  as  alwolntely  as  I  <io  against  that  of  wire,  hut  I  believe  that  with 
cai-c  in  handling  strong  esitgnt  will  give  all  we  onght  to  seek  to  ohtain 
from  a  suture.  I  devised  and  have  used  in  two  eases  a  8ini|)le  means 
of  freeing  a  silk  suture  which  also  serves  as  a  drain  :  a  metal  cylinder 
ane-oighth  in(?h  in  diaineU;r  and  one  or  two  inehes  long  according  to 
circumstances,  with  a  hroad,  flat,  transversely  notched  lu^vd.  Alter 
the  suture  has  been  drawn  fhrongli  the  holes  drilled  in  the  hone  its 
enils  are  passed  through  the  cylinder,  which  is  then  pressed  down  to 
the  bone,  ami  are  tietl  tight  alxnit  its  head.  After  untying  or  cutting 
the  thread  all  can  be  easily  withdrawn.  That  the  loop  cannot  be  so 
tightly  ilrawn  as  by  a  knot  is  no  objection,  for  it  shonhl  always  be 
rather  loose  so  as  to  diminish  the  chance  of  breaking  by  a  bend  or  twist 
of  the  limb. 

Temporary  fastening  by  nails  or  pins  is  applic^ible  only  to  spongy 
portions  of  bone  ;  it  has  been  suggested  for  fractures  of  the  siiaft  in  tlie 
form  of  a  long  pin  passed  through  the  pieces,  which  are  further  seein-ed 
by  a  thread  thrown  several  times  over  the  p)int  and  the  shaft ;  by  with- 
lirawing  the  pin  the  thread  is  freeii. 

A  lig:iture  thrown  circularly,  or  better  obliquely  in  notches,  about 
the  bone  has  Ix-en  emjiloyed. 

Fixation  by  a  bone  pin  itiserted  lengthvvi.sc  into  the  meihdlary  canal, 
by  an  external  metal  plate  sen* wed  to  the  two  fragrnents,  or  by  pinning 

I  or  screwing  the  notched  and  fitted  frngments  together  has  Wen  prae- 
ti*><l,  but  maiidy,  I  think,  in  i^penttiims  jifter  failure  of  union. 
In  fracture  of  the  patella,  in  whieli  a  special  indication  for  fixation 
exists,  it  has  been  my  practice  for  several  years  to  use  a  silk  suture 
pa.sse<l  through  the  tendi»u  of  the  qnailriceps  and  the  ligamentum 
patellie  and  crrissing  the  front  of  the  Ijone,  or  simply  two  or  three 
points  of  (ratgut  suture  in  the  fibro-periostentn  at  the  etlgc  of  the  frac- 
ture. In  fracture  of  the  olecranon  I  liave  oikh?  or  twice  used  a  suture 
similarly  passed  through  the  tendon  of  thi'  triceps  and  the  lirni  iibrous 
layers  overlying  the  ulna  or  through  a  hole  drilled  transversely  in  the 
itltu  a  short  distance  below  the  fnicture. 
To  sum  it  up,  direct  tixatiou   is  very  nirely  necessary  ;  when  it  is 

»inade  convenient  by  an  existing  wound  it  should  be  temporary,  by  the 
Use  either  of  an  absorbiible  suture  or  of  one  that  can  be  easily  removed 
dfler  a  few  ilays. 


Massage. 


Massage  has  shown  itself  after  fracture,  as  after  other  injuries,  .so 

fieieiit  to  overcome  the  early  and  later  swellings,  stiffness  of  contiirn- 

t>n.s  joint.-*,  and  dryness  and  culdiicssof  tlie  surface,  thi'  conditiuiis  which 

lelav  eonvalescenci.'  ami  app.irentlv  |(rnlong  the  period  of  repair,  that. 

somewbut  exaggeratcii  impression  of  its  value   has   found  expression 
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in  some  qiiartcrp,  and  it  has  even  been  jirnposed  as  a  sole  method  of 
treatment  to  the  exclusiim  oi  all  retentive  dresHJiigs.  To  these  exces- 
sive ehiinis  Ims  siieeee(le<l  a  ejilnver  and  more  judicial  aj)preciation  of 
its  merits  antl  liniitalioti.s,  liirf::e!_v  tliruiifih  (lie  experieuee  and  writings 
of  Liieas-t'lianijiiinniiere.'  It  ii[>j>ear.s  to  iie  beyond  <|iicption  that  by  its 
8ysteni!iti<'  and  skiltiil  use  in  suitable  eases  the  priniarv  ^welling  is 
lessened  and  ilisapjx'ars  nu)rc  in'oniptly,  (he  eircidation  and  skin  more 
ra|iidly  re^^aiii  their  normal  nmdition,  the  atrophy  of  the  muscles  is 
less  and  more  promptly  dissipjK'ars,  and  the  joints  more  quickly  lose 
their  sensitiveness  and  reg-ain  the  range  Kti  motion  which  is  ])OS8ible 
imdur  the  changed  skeletal  conditions  ;  jwissibly  (hat  range  after  frac- 
ture at  or  near  a  joint  may  be  increasi'd  by  massage  over  what  it  would 
be  without  it,  iuit  if  so  the  tjiet  can  hardly  be  demonstrable. 

The  claim  that  repair  of  the  fracture  lakes  place  more  promptly  has 
not,  I  tliink,  been  substantiated  and  seems  to  me,  moreover,  jxissibly 
inconsistent  with  certain  observations  which  indicate  that  rei)air  may 
be  delaye<l  by  insufficiency  of  reaction. 

\\'lietber  these  gains,  which  anionnt  to  a  little  more  thmi  a  shortening 
of  the  period  of  aftci'-ail'ects.  ar»'  worth  the  trouble  anil  expense  of 
obtaining  them  is  an  economic  ratiier  than  a  surgical  question,  and  it 
is  clear  that  they  should  be  sought  for  only  wlien  there  is  no  danger  of 
making  greater  losses  thereby — that  is,  in  cases  in  which  the  tendency 
to  tiisplaceruent  is  slight  and  can  be  satisCactorily  guarded  against. 
This  is  the  ca-c  with  nuniy  I'racturcs  at  the  ankle,  wrist  and  elbow,  and 
of  the  fibula  iilnne  ;  and  in  some  of  the  leg,  forearm,  aiul  arm  jiroti-cted 
by  moulded  splints  oiu'  splint  will  give  suifieient  protection  while  mas- 
sage is  made  after  rcnuival  of  the  other. 

Massage  is  made  by  liglit  rubbing  toward  the  trunk  with  the  fingers 
and  (hen  the  whole  hand,  tirst  In'side  the  fracture  and  then,  as  tolerance 
is  cstablisheil,  over  it.  The  sittings  shoidd  Inst  fur  t\\enty  or  thirty 
minutes  and  be  repeated  daily.  It  has  seemed  to  me  that  (he  rcj)eat«l 
application  of  the  elastic  bandage  was  equally  advantageous. 


4 
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Ambulatory  Treatment. 

The  suggestions  made  a  few  years  ago  by  an  instrument  maker  in 
Gernuujy  tiuit  in  fractures  of  the  lower  extremity  splints  should  be 
iist^'d  which  wotdd  imable  the  ]iatient  to  walk  during  (reatmeut  has  le<l 
to  considerable  experimentation,  the  ultimate  result  of  whieli  set'ms 
likely  to  be  of  .some  benefit  to  the  jtatient,  although  far  les,s  than  is 
claimed  by  gome  who  have  sought  to  gcnendize  the  method.  In  esti- 
mating the  value  of  the  suggestion  and  ilctermiuing  the  extent  to  which 
till-  previous  use  of  (he  nietiiod  can  be  broadcued,  we  nnist  discriminate 
sharplv  between  the  iliifercnt  f<(rms  of  fracture.  A  man  with  a  frac- 
ttire  of  the  fi!)ula,  of  the  external  malleolus,  even  with  a  Pott's  fracture, 
can  often  walk  with  comparative  ease  aiul  security  under  the  protection 
of  a  plaster-of-Paris  dressing  which  limits  the  motion  of  the  ankle- 
joint  and  prevents  latend  strain  upon  it.  And  so  too  with  fracture  of 
the  jiatclla.     To  that  extent  there  is  nothing  new  in  the  idea,  so  far  at 

■  Lucas-C'liBDipiuniiiLTc  :  Uu  iiou!vs:tKi-  duns  le  traitvmciit  dcs  fractures,  raris,  189!>. 
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'  least  as  the  freedom  from  confinenipnt  is  concerned.  Tlio  rlaini  now 
is  tliat  tlie  method  ciiii  be  cxU-ndi'd  to  frjctiires  of  both  l»)iu's  of  tlie 
lep  iind  even  of  the  femur,  that  the  loss  of  time  iitul  wirninp  c:uj)!icity 
19  thereby  le.s-senetl,  tlmt  tiiiion  takes  place  more  ra|>iilly,  and  that  the 
joints  more  promptly  regain  their  free<loni  of  motion  and  the  whole 
Iind)  its  normal  condition.  The  comparison  in  re<i)i'ct  of  the  last  three 
points  is  one  that  is  notoriously  dilHcndt  to  make  with  afciiracy,  and  it 
has  not  been  iielwd  by  the  statistics  that  liavc  itecn  put)iislic<I,  fur  they 
have  included  a  large  proportion  of  tlie  slighttT  cases,  and  1  think  it 
must  still  be  held  that  the  claim  has  not  been  substantiated.  As  for 
the  pecuniary  value  of  aml)ulation  on  the  splint,  tin-  arlvantigc  seems 
to  nie  to  be  illusory  ;  the  splint  is  in  that  respect  no  hettcr  than  a 
crutch,  and  although  it  may  jierhaps  be  at  times  more  convenient  it  is 

,at  others  les-s  so. 

On  the  other  hand,  the  method  exposes  to  risks  of  dis[daceinciit  and 

fof  healing  with  deformity  which,  in  my  judgment,  outweigh  even  the 
claimed  advantages,  anrl  the  statistics  show  tiiat  the  risk  is  a  real  one 
an«l  that  damage  results  in  a  considerable  pro])ortion  of  cuses. 

The  principle  of  construction  of  an  andjulatory  splint  for  a  fracture 
of  the  lep  is  to  make  it  of  plaster  of  Paris  in  a  way  to  condiine  reten- 
tion in  the  ordinary  manner  with  a  suj)]>ort  on  each  sitlc  which  extends 
well  below  the  sole  and  takes  the  weight  of  the  body  through  its  attach- 
ment to  the  splint  well  above  the  fracture,  the  lower  si'gmcnt  of  the 
limb  hanffing  between  these  supports  and  receiving  none  of  the  weight. 
For  a  fi-.ii'ture  of  the  thigh  the  dressing  is  a  eonibiiKttion  of  a  fixed 
dressing  and  a  hip-splint  which  receives  the  weight  of  the  Uxly  at  the 
pelvis. 

■       It   IS  admitted,  I   think,  by  all    supporters   of  the  mclhod    that   it 
should  not  he  employed  until  after  the  pritnary  swelling  has  subsided 
and    the   early    hardening   of   the    soft    parts  alciiit   the    fracture    has 
appearetl,  s.ay  after  a  fortnigfit  in  a  fracture  of  both  bones  of  the  leg. 
The  limi)  is  then  coveretl  with  a  plaster  dressing  applicil  <lir<'<'tly  over 
^,  the  skin  except  along  the  sole,  where  it  is  separated  from  it  by  a  layer 
^k  of  cotton  about  two  inches  thick.     Along  the  sole  and  on  the  sides  of 
the  limb  the  dressing  is  made  very  thick  and  strong  and  is  sometimes 
ri'infinveil  by  lateral  strips  of  wood  or  metal.     The  other  foot  must  l>e 
H  correspondingly  raised  by  a  thick  sole.     If  is  iH'yonil  (|uestit)ii  that  if 
H  the  metlnKl  is  employed  the  patient  should  be  kept  under  oiiscrvation 
H  and  the  same  ])recantion8  as  regards  removal   for  inpjx'cfiou  should  1«; 
H  fcjken  as  have  l>een  shown  to  be  necessary  with  other  splints. 
H       A  sifer  plan,  if  it  is  essential  that  the  patient  shoid<I  walk,  is  to  use 
H  an  ordinary  hip-splint  for  ambidafion,  the  broken  leg  being  separately 
H  enca-s*-*!  in  plaster.     The  same  plan  can  be  employed  in  (he  later  stages 
H  of  fracture  of  the  femur. 

H  I  have  found  that  patients  can  sometimes  walk  about  with  the  aid 
^1  of  two  lateral  strips  of  wood  placed  outside  td'  an  oniinary  |ilaster 
^1  dressing  after  it  has  harfleneii  and  sup|Kirted  by  a  shoulder  ur  collar  of 
H  pLuster  at  its  upper  part,  or  by  a  light  apjiarafus  of  two  iron  side-pieces 
^■■■tened  over  a  plaster  dressing  with  straps  and  buckles. 
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Management  of  the  Joints. 

Tliejoinls  in  the  fdniiatidii  of  wliicli  tlie  hfokon  hone  takes  par 
aii<l  often  nioiv  distant  iincs,  Ih-coiir'  stitV  ami  M'nsitivo  during  tlie 
pt'rioil  ot*  rfpair  and  ivinaiii  so  for  a  longer  or  sliortt-r  time  tliereafter. 
This  (lisaliility  is  specially  marked  and  may  iK-come  permanent  in  tlie 
old  and  rlieuinatie  when  the  fracture  has  iiivolve<l  the  joint,  when  the 
joint  Iras  heeit  cuineideiitly  sprained,  and  in  the  juints  of  the  liaiid  even 
when  tlx'  fraetnre  is  oi'  the  arm  ><v  furearm.  The  eanses  are  variwl 
and  mtiiierous,  usually  iniavoidahle,  and  sipinetitnes  irrt'niovalilo.  Tiie 
more  important  and  [lerrnanent  are  ttiosi'  arisinf;-  froai  fhanpe  in  tlie 
shape  of  the  articular  end  of  the  hone  by  uneorreeted  displa<vmpnt  of 
a  fragment  or  by  excessive  formation  of  cidhis,  and,  in  less  degree, 
from  thtekenitijT  ami  retraction  of  tlie  periarticular  tissues  and  the 
foiniation  of  adlicsious  within  the  joint  fiillnwinjr  its  s]UTiin  or  its  share 
iti  ihe  fnicture.  These  are  all  the  result  iti'  the  primary  injury  and 
of  llie  inflanituatory  reaction,  overgrowth  ol'  callus  heing  most  com- 
mon in  the  yoLing  because  oi"  the  activity  of  the  periosteum  in  bone 
formation  at  that  periiKl.  Anything  which  diminishes  that  reaction 
and  shortens  its  dunuion  will,  tlu'rcfore,  (end  t<i  diininisli  those  ham- 
pering coiise(iuenees  ;  anything  which  augments  it  will  add  tii  ihcin. 
This  gives  us  a  standard  hy  which  to  measure  the  value  atrd  appropri- 
ateness of  any  nielhod  of  treatment.  Hest,  iuass:ige,  I'lHstic  <'(impres- 
sion  have  long  since  proved  tbeir  vabie  to  reduce  inflannnation  in 
joints  and  to  remove  exudates  from  within  thetn  and  front  the  jm-H- 
articnlar  tjssucs;  and  moderate  use,  active  or  passive,  to  increase  the 
range  of  motii>ti  after  the  inHnmmatory  reaction  has  cease<l.  The 
iuiportance,  atid  es|iccinlly  the  respectivi>  timeliness,  of  these  two 
<i]i]iosiug  methods  need  to  be  fully  grasped.  The  surgeon's  dread  of 
finehylosis,  ins  anchylophobia,  as  it  has  been  termed,  loo  often  leads  _ 
him  to  move  and  even  to  force  a  joint  wliile  such  motion  will  still  he  fl 
painful  and  will  be  followed  by  an  itrcreasein  the  reaetjon  and  a  reduc- 
tion ot'  the  range  of  uKttion,  and,  on  the  other  hand,  if  he  has  well 
grasped  the  corre~[>ou<Iing  principle  he  is  in  (langer  of  unduly  |>niloug- 
ing  conliru'ment  and  thereby  postponing  ami  iierha[>s  restricting  the 
restoration  of  function.  The  criterion  is  a  plain  one:  so  long  as  the 
joint  is  swollen  am!  hot,  so  long  as  its  use  is  f()llowcd  by  an  increase  of 
swelling  atul  heat  and  by  persistent  pain,  so  long  must  it  be  kept  at 
rest  and  so  long  must  active  treattuent  be  limilcil  to  mass;»ge  or  elastic 
compression  ;  and,  as  a  rule,  this  altiinde  oi"  non-interference  may  bo 
maintained  without  harm  until  after  union  of  the  fracture  has  become 
ecunplete.  Then  he  may  resort  to  passive  motion  or  may  encourage  the 
patient  lo  gradually  incrrasing  use  of  the  limb,  and  he  will  see  the  stiff 
joint  rajtidly  regain  its  i'unctions. 

Forcible  passive  motion,  with  or  without  ana'sthopia,  is  always  harm- 
ful before  (he  second  mouth,  and  even  after  that  tinu'  it  is  far  more 
likelv  to  do  harm  tliiin  goo<l.  About  the  only  condition  in  whiclj  it 
can  retdly  help  is  that  oi'  isolated  conl-like  adhesions  within  the  joint 
which  can  thus  be  broken  without  the  jirobability  of  their  reunion. 
Sucli  a  condition   we  have  every   reasi>n   to  believe  to  be  very  rare. 
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Wlieii  the  niPtlimJ  is  emjiloytMl  to  incrwisf  a  ranfre  of  motion  that  has 
been  restricttil  hv  tlie  conimoti  ('aust.'s,  sin-h  as  l)i'i)a<l  aWhcsiiPirs,  retrac- 
tion of  tilt'  fapsulo  with  |)<'riartifiihir  tliickoning,  and  hmtv  irregulari- 
ties, it  acooiiipii-'hi's  its  ohjct-t  only  by  creating  lacerations  wiiich 
netessitate  immediate  inimuhilizatioii  in  nnler  to  check  inHaniniatory 
reaction  and  whidi  in  healinjr  re-creati-  thcoritririal  or  similar  foiiditioiis 
and  even  im-reasc  them.  The  |)rociiliire  slumid,  I  think,  lie  ahimsf 
wimily  abandoned,  and  in  its  place  we  should  resort  to  massage,  con- 
jtant  use  within  existing  limits,  and  |)os.sil)ly  to  tiie  recently  iiUro- 
•iiiwl  method  of  prolonged  exposure  to  high  dry  temperatures,  and 
these  failing,  I  should  prefer  to  exjjnse  the  joint  iiy  incision  in  order  to 
wuiive  such  intni-arti<'nlar  ohstacK-s  as  might  exist  and  he  reiuovalile 
rather  than  blindly  to  seek  to  break  and  tear  them  without  knowing 
what   and   where   tliev  are. 

This  general  rule  of  imnKibili/.:iliHn  newls  one  important  adilition 
with  respect  to  the  tingers.  Prolonged  iinraobiliKation  of  the  larger 
joints  d<K's  not  stitfen  them,  hut  immobilization  for  even  two  or  three 
weeks,  esiH/nially  in  the  extended  pusition,  will  cause  stiffness  of  the 
fin^rs  wiiich  in  the  old  and  rhenniatic  may  be  perniiuient,  even  if  the 
hand  and  fingers  have  been  previously  uninjureil.  Fur  this  reason,  in 
the  treatment  of  all  fractures  of  the  arm  anri  forearm  the  fiiigi-rs  and 
thntiih  i^hoiild  Im?  lefY  frw  and  the  ]>atient  should  Ih;  enjoined  constantly 
tn  move  them  ;  in  addition,  if  tlif  ilres,sing  must  include  a  ])ortion  of 
the  hand  it  should  be  so  arranged  that  the  wrist  will  Iw  in  slight  dorsal 
fli'xiiiii,  the  fiu'.rers  flexed  but  free  to  be  extendeil,  and  the  thinnh 
atxhicted,  because  these  attitudes  tend  to  retard  and  diminish  the  ill 
effects  of  confinement  and  lack  of  use.  \i  the  fingers  must  be  confiuMl 
it  should  be  in  flexion. 


coMPoxnro  rRACTmiEs. 


H       The  points  here  to  be  ciinsidcrecl  are   those  coimected  with  the  man- 

W  afremeiit  of  the  woimd  of  tin,-  soft  ]iarts  and  the  mu<lrti<!atious  imposrd 

by  its  presence  and  character  upon  the  details  rtf  reduction  and  reten- 

Itiou  of  the  fracture. 
A  fracture  may  be  comjxiund  from  the  beginning  or  it  may  l)e<'omc 
«)  hy  suppuration,  by  the  extension  in  dejith  of  a  coexisting  sn]M'rfici:il 
wound,  or  by  the  formation  and  fall  of  an  eschar.  A  very  important 
difference  is  that  between  fractures  bv  din-ct  and  fnu-tures  bv  indirect 
^^  violence,  because  in  the  former  the  wound  is  usnallv  large  and  so  con- 
■  tused  that  its  prompt  uncomplicated  healing  cannot  be  expecttnl,  while 
Hin  the  latter  it  is  usually  made  fnim  within  outward  liv  the  sharp  end 
H-of  a  fniginent,  is  small  ami  clean,  and  mav  contidcntiv  be  exfiected  to 
Hhe:d  within  a  few  days  under  [iroper  care,  thus  transfurming  the  t'rac- 
Bture  into  a  simple  one  anil  [mtting  an  end  to  the  special  dangers  which 
make  the  injury  .so  rednubtalile.  These  two  varieties  ditl'er  .so  greatly 
in  prognosis  and  treatment  that  I  shall  .seek  to  emphasize  the  distinc- 
tion l)et\veen  them  by  a  separate  ilescription,  although  it  must  be 
littitl  that  the  s|x'cial  ditlicuhies  and  dangers  which  cliaracterize 
by  direct  violence  may  also  exist  iu  those  by  indirect  violence  in 
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coiiseciuoncc  fif  unitsuul  assoeialfd  coiKliliuns  umre  or  less  iadependent 
(»r  llio  nnnle  of'  pHKliiction.  The  ps.«ontiiil  difterence  is  in  the  condi- 
tion of  thf  \vu(in(k'<l  tif^siie  :  in  tiic  one,  a  l;u-eratod  oontuswl  wound, 
8oiue  of  (lie  skin  about  wliicli,  even  ii'  a|-.|ijirt'iitiy  nninjnrod,  i.s  nlniost 
certain  tofilmigli;  in  tlie  other,  a  .small  elcan  wound  almost  as  fit  to 
Ileal  as  if  it  had  been  made  on  the  operating-table. 

Compound  Fracture  by  Indirect  Violence,  or  with  a  Small, 

Clean  Wotind. 

The  patient  is  aniesfhetized  and  tire  skin  about  the  wound  is  cleaned 

as  for  an  operation.  If  tlie  point  of  a  fragment  ]>rojeet.s  through  the 
ekin  and  is  ratlier  tightly  gnispeil  by  it  the  wound  must  be  freely 
enlarged,  and  it  and  the  bone  irrigtited  with  an  antisejitic  solution, 
sneli  a.s  the  1-1000  bicldoride ;  re<liietion  is  then  made,  the  limb 
j)re.«sed  to  force  nut  the  eseaiied  blood,  the  wound  closed  with  inter- 
rupted siiiure.s  at  half-inch  intervals,  aiul  a  sterile  or  aiitisci)tic  dres.s- 
iiig  a])|>liei!,  with  teiu|)oniry  splinl.s.  E.vceptionally  it  may  be  advii*- 
able  to  itisert  a  drain  of  giiuze  or  tnbing,  or  to  explore  the  wound  to 
aid  the  reduction  or  to  remove  fragments,  or  to  secure  a  torn  vessel, 
but  the  le.ss  the  wound  is  handled  the  better,  because  of  the  risk  of 
contajuinatioii  by  the  fingers. 

About  a  week   later  the  dressing  is  removed  and  if  all  has  gone 
well  the  fracture  is  tliencefoi-tb   treated  as  a  simple  one;  but  if  iiifec- 
ti<in  has  occurred  the  measures  described   in  the  next  section   mu.st  be^ 
employed.  H 
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Compound  Fracture  by  Direct  Violence,  or  with  a  Contused  or 

Infected  Wound. 


I 


The  patient  is  antesthetized,  the  skin  cleaned,  and  the  wound  thor 
oughly  washed  out  with  an  antiseptic  sfdution;  loose  fragments  ar 
remfived,  the  ends  of  the  boiu's  regularized  ii'  necessary,  and  the  deeper 
layers  of  runseh'  and  fa.scia  fastened  together  by  sutures  so  as  to  give 
su[)port  to  the  fnigmcnts;  if  deerncil  necessary  a  catgut  or  temporary 
.suture  may  be  |il;u;eil  in  the  bone  to  hi>!d  the  fragments  together. 
Then  the  envelo|>ing  fa.scia  is  suluretl  at  a  few  points,  not  too  closely, 
and  the  skin  sutured  so  far  as  its  condition  permits.  Drains  of  rubl>er 
or  gtuiw  are  inscrtetl,  and  a  dressing  placed  over  all.  The  limb  is^ 
then  placed  in  sjiliuts  that  will  permit  a  change  of  dressing  with  thef 
lc;is(  disturbance  of  the  fragments;  for  the  leg  \'oikniaun's  splint  is 
convenient,  or  the  plaster  .sttx-king  (page  ill),  or  moiddetl  anterior 
and  ]>(>sterior  splint.s,  one  of  whicii  is  |)laced  if  pn.ssib!e  next  the  skin 
and  protected  by  rubljcr  tissue  or  oiled  silk  from  iwing  softene<l  by  the 
discFiarge  (Fig.  45).  Later  in  the  course,  if  the  ea.se  does  well,  an 
interrupted  or  fenestrati'd  s])liiit  may  be  used,  but  the  dressing  occii- 
])ying  the  fenestra  or  interval  must  be  bound  on  very  snugly  or  the 
ti.ssues  under  it  will  beconie  (edematous  and  project  through  the  open- 
ing. Suspension  adds  to  the  comfort  of  the  patient  and  often  to  the 
convenience  of  the  surgeon. 
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'or  the  tliigh  Hodjijen's  <=plint  is  iisniilly  the  mogt  convenient,  but 
the  double  inclined  plane  is  sonictime.s  better.  Kor  tlie  iiriii,  eii]K'cia!ly 
in  fractures  near  the  elbow,    I   like   vertical  suspension  ;  it  seems  to 

^  keep  down  the  reaction  very  efficiently,  but  moulded  splints  are  very 

B  convenient,  as  they  also  are  for  the  forearm. 

^m      The  condition    of  tiie    skin    about    the    wound    in    these  fractures 

^P  demand.^  close  insj)ection,  for  it  is  usually  much  more  seriously  and 
exti-nsively  affected  than  its  appearance  indicates.  It  is  almost  inva- 
riably stripj>eil  up  fnmi  the  underlying  parts  for  a  ifiiisiderable  dis- 
tiince  and  certain  to  slough,  ofteir  over  a  large  area,  although  it  may 

■  show  no  sign  of  the  injury  received.  I  have  found  a  brief  application 
of  the  elastic  bandage,  as  in  producing  artificial  tschannia  for  opera- 
tion, of  value  in  determining  the  extent  of  this  injury,  for  the  killed 
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Compound  Oacturo.    Dressing  and  pls.i>t<*r  aplliit. 

'portions  of  skin  do  not  .share  in  the  blush  which  follows  its  removal ; 
it  must  l>e  remembered  that  skin  on  the  distal  si<leof  a  long  transverse 
Wound  sometimes  remains  pale  under  this  test  although  still  vialile. 
The  absence  of  bleeding  on  puncture  is  also  a  fairly  gooil  sign  of  loss 
of  vitality. 

I  have  experimented  somewhat  on  the  possible  advisability  of  cut- 
tiii'^  away  at  onc(^  all  skin  tliat   is  clearly  eei't;iin  U\  slough   in  order  to 
diminish   infection  and  favor  drainage  from   beneath   it,  but  have  not 
I  been  able  to  satisfy  myself  that  it  is  best  to  do  so.     If  the  infection  is 
[slight  the  skin  mimimifies  and  but  little  exudate  forms  under  it,  and  it 
[serves,  by  the  sutures  placed  in  it,  to  prevent  retraction  of  the  adjoin- 
ing portions  ;  it  can  be  cut  away  later,  in  the  second  or  third  week.    If. 
Inn  the  other  hand,  the  case  does  less  well  tlie  dying  or  dead  skin  can  be 
removed  at  the  seconil  or  third  dressing  with,  I  think,  no  serious  loss 
from  the  attempt  to  utilize  and  save  it. 

Lftcenited  ami  divided  muscles  should  be  adjusted  as  nearly  as  possi- 
ble in  their  normal  relations  and  may  be  seeiired  there  by  a  few  catgut 
sutures,  but  the  main  reliance  upon  (heir  prii|ier  reunion  is  in  the  closing 
of  the  envelo|)ing  fascia  over  them,  with  intervals  for  drainage.  Divided 
nerves  and  tcntlons  are,  of  course,  to  be  sutured,  and  torn  vessels  tied. 
The  projKjr  management  of  fnigments  of  bone  is  often  a  matter  of 
anxious  doubt  and  the  surgeon  must  be  guided  somewhat  by  the  ])roli- 
ability  of  avoiding  extensive  su(>|iuralion.  for  fragments  may  sjifely  be 
left  in  wounds  that  are  to  heat  kindly  which  nntst  certaitdy  be  removed 
I  sooner  or  hiter  if  suppuration  takes  place  about  them.     It  bus  been 


10(j 


FRACTURES. 


nlnindantly  <lemunstrat<Hl  tlint  i-ven  wlially  di'tacliod  fWig-miiits 
iiuiiiitaiii  iir  iTix.-iiii  tlicir  vitality  and  !)c  an  iiii]i<irtant  aiti  in  otalilinli- 
iiij;  iniioii  ln'twcm  the  main  frajrinuiits  if  iiif'oc'tiuu  is  avoided.  It'  tlio 
loss  iif  lioiif  is  cuiisidcrabii'  it  is  advisjiljlf  to  M|ii!iri'  tliu  t-nds  <>!'  tlie 
main  iVajiinciits  and  Uring  tlicm  close  tngfthor;  in  tlie  log  this  loss  is 
usiinlly  at  tliv  cxpen.st.'  ot'  the  tiliia,  anil  the  fibula  must  tlicn  he  corre- 
.s]ioii(!iiigIy  short I'lied. 

It'  tlio  lacciiitiim  of  the  nnisclcs  is  great,  :«ml  pcrsisttMit  infection 
prohaidi",  atnnidaiit  ])f(ivisi<iii  for  dniiiiagc  and  irrigation  slumid  lie 
made.  Long  fV'nt'st rated  rttlilicf  tiilics  shoiihl  lio  rtiii  thmiigli  tlio  liinb, 
by  eonnter-opc'iiiiigs,  and  sliotihi  project  through  the  tiressing.-  so  that 
an  antiseptie  solution  can  be  frecpieiitly  injwted  during  the  first  fi'W 
days  or  mitil  the  infeeticm  is  under  eontrol.  If  siippm-atioii  iKH'omes 
fidiy  established  ii  lunst  be  treated  aeeordiiig  to  general  prineij)les,  or 
amputation  must  l>c  done. 


Gunshot  Fractures. 
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Gunshot  fraetures,  when  (he  mis.-ile  is  a  jiistol  bullet,  can  generam 
be  stieees.-liilly  treated  liy  a  single  irrigation  of  the  wouikI  and  an  aiiti- 
(■X'jttio  dressing  without  removal  of  the  bullet.  It  is  very  rare  for  a 
piece  of  the  elotliing  to  be  carried  in  lieyond  tiie  skin.  \\'hen  ti)e 
missile  is  a  large  rille  liall  or  a  charge  of  sliot  at  dose  nnige  the  destruc- 
tion <if  tlu'  soft  parts  is  siieh  that  pronijit  ehisure  of  tiie  wound  eannut 
he  e.\]ieeted,  and  the  ease  must  be  treated  as  one  of  the  seconcl  class  just 
<lescribed.  I  have  recently,  IKDK,  seen  two  cases  of  frai'tiire  of  (he 
upper  end  of  tlie  fennir,  one  <ii'  the  carpus  and  radius,  and  one  of  the 
humerus,  by  Mauser  balls,  which  healed  without  suppuration. 

Amputation. 

Tliero  is  a  cla.ss  of  ca.ses,  fortimately  not  a  large  one.  in  wliii-h  pri- 
mary amjHitation  is  clearly  indicated,  cases  in  wliieh  the  fniclure  is 
only  one,  and  soiuetitues  not  the  most  im[Mirlaul,  of  the  injuries 
received.  The  extensive  dcstnictiou  of  the  s<iit  jiarts,  sontetimes  also 
vi'  the  bone,  makes  it  evident  that  the  liiub  cannot  be  savc<i  <n-  that  if 
«avwl  it  woitld  be  useless.  The  only  ipiestion  is  as  to  the  time  and 
place  of  am[tufation.  I  am  confident  that  in  some  of  these  cases  ft 
forujal  amputation  well  al)ov(Mlie  injury  sliould  be  rejected  in  favor  of 
division  of  the  remaining  soft  parts  at  th<'  n]iper  limit  of  the  laceniliiin 
and  tlie  removal  of  only  so  much  of  the  upper  fragment  as  can  he 
conveniently  reached  from  the  sin-face  of  section.  These  are  the  aiscs 
in  which  the  soft  parts  have  not  !)e<'n  torn  ami  bruised  above  llie  line 
of  their  division,  and  in  wliicli  it  is  impfirtant  to  sive  as  much  as  pu.«- 
.sihle  of  the  length  of  the  limb,  or  in  which  a  formal  amputation  woidd 
sacrifice  a  contiguous  joint,  cs|>ecia!ly  the  knee  or  elbow.  Kecovery  of 
<iourse  Would  be  slower,  but  under  (he  protection  of  ascjisis  the  stump 
would  be  more  serviceable  than  those  which  were  i'onnerly  tibtaiued 
after  siip|riiration  and  whose  defects  led  to  the  rule  of  pnicticc  which 
now.  I  think,  needs  revision.  Such  limited  experience  us  I  have  gained 
in  the  matter  eiicotiniges  me  to  invite  consideration  of  it. 
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iibt  as  to  the  advisability  <if  amputation  and  anxiety  as  to  the 
rcjuh  if  aniniitation  is  not  don*;  arise  in  tlmse  ca.^cs  in  wiiii-li  the  injury 
is  uut  clearly  destructive  of  the  lituh  or  its  usefulness,  i)Ut  in  which 
tliputlempt  to  save  it  will  imperil  life  by  the  j)ro^ress  of  nn  infec'tion 
alriwly  present  or  certain  to  result  from  the  sloughing  of  the  hniised 
tissues.  It  is  a  peculiarly  anxious  f|ue^ition  for  the  surgeon,  for  it 
invdlvpg  his  reputation  fr)r  soun<l  juilgiuent  as  well  as  the  welfare  of 
the  patient.  Weighing  the  prolwhilities  he  may  wisely  decide  that  the 
diaiiw  of  saving  the  limb  or  of  its  usefulness  if  save<i  is  not  siieii  as 
tojustity  the  taking  of  the  risks  involved  in  the  attempt  to  save  it,  and 
yet  if  the  patient  refuses  amputation  and  happily  saves  both  life  and 
iimli  the  advice  to  amputate  is  likely  often  to  be  recalled  as  a  reproach 
or  an  error  of  judgment.  In  some  cjises  it  is  proljable  that  under  tiie 
nitMtion  of  antiseptics  the  rlecision  am  be  delayed  until  time  shall 
-ive  shown  the  full  extent  of  the  injury  and  the  ability  or  inability 
tO(aintn)l  the  infection,  with  a  reasonable  expectation  that  a  later  ain- 
piiLition.  if  necessary,  will  stiil  be  in  time  to  save  life;  but  in  other 
ose,  particularly  in  the  middle-aged  and  alcoholic  and  in  those  with 
dtmoiieil  organs  and  tissues,  the  ititcctiou  is  si>  superior  to  the  organ- 
ism's |x)wer  of  resistance  that  if  it  is  allowed  to  become  fairly  cstab- 
iislieil  death  is  inevitable.  In  the  first  set  of  cases  the  surgecui  tuay 
fairly  pjaee  the  responsibility  of  delay,  of  taking  the  i^hauces,  upon  the 
[atient  or  his  friends  ;  in  the  latter  he  must  throw  the  whole  weight  of 
'lis opinion  unreserve<ily  in  favor  of  imuu'iliate  amputation  unless  he 
uf'invd  to  believe  that  even  that  will  be  unavailing.  .\a  iiifectiiui  in 
a  iiii<idle-aged  patient  which  in  a  i'vw  hours  lias  produced  a  condition 
•f  :i|i!ithy  or  subdelirium,  with  lirowiiish  disi-oloration  of  the  skin 
eitciiding  rapidly  upward  anil  a  dark  olTensive  discharge  from  the 
wwind,  cannot  be  arrested  by  amputation,  except  |>erhajis  wlien  it  has 
i"ti,iit  above  the  knee  or  elbow  ;  but  one  which  is  marked  rather  by 
al'iiiiilant  suppuration,  even  with  high  fever,  by  less  implication  ol'  the 
wn^irium.  .-md  by  a  slower,  reddish,  boggy  <j'<lenui  of  the  parts  about 
Mil  alwve  the  wound  can  often  be  saved  by  amputation. 


Compound  Articular  Fracture. 

In  these  case.s  also  conservative  treatment  h,as  gained  much  a<ldiliimal 

Ifriiiiriii ;  the  outlook  and  details  vary,  as  in   fracture  nC  tlie  shaft,  with 

liwclmnicter  and  extent  of  the   injury  to  the  soft  parts.      In  aihlilion 

tit  tile  principles  governing  the  treatment  of  similar  fractures  of  the 

IJltaft  the  surgeon  lias  also  to  consider  the  conditions  arising  from  tlie 

»linpli(ation  of  tlje  joint,  esjiecially  the  probabilily  of    the    extension 

[of  Aiippunition    to    it    and   the  ett'eet  u|)on   its  I'urictioiis  of  such  su[)- 

ipumticin   or  of  the   injury  it.self.     If  the  wound    is  small   and   clean 

Tjt«  pommunieation  with  the  joint  may  be  disregjinled,  or,  at  the  most, 

Braitiagt.'  of  the  joint  made  and  maintained   for  twenty-four  to  forty- 

'ifieht  honr^.    The  principle  in  any  cijse  of  modenite  or  extensive  Inccra- 

tiiin  and  contusion  of  the  soft   part,  in  whicli   liie  attempt   is  made  to 

erve  all  the  articidar  |>ortions  of  the  Imtie  and  ihe  fuiir'tions  of  (he 

is  til  protet-t  the  joint  by  drainage  against  the  eonswiuenees  of 
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primary  infection  and  ajrainst  later  infection  from  the  wournl  itself  liy  ' 
assuring  Hi?  carlv  osoapo  of  tliu  nxudatcs  of  the  latter.     In  the  mnrc 
severe  cjises — laceration,  splintering  of  the  articular  end,  free  ot)aiiiiii- 
nication  between  the  wound  and  joint — drainage  may  be  made  dinctly 
througli  the  wound  and  even  partial  excision  of  the  joint  may  bcdoue  | 
to  insure  its  tlioroughness. 

The  proliabU- 1  tied  of  tiie  injury  to  destmy  the  functions  of  the  joint 
raises  tiie  (piesticm  of  resection  with  a  view  to  restrict  the  loss.    Hie , 
answer  varies  witli  the  joint  and  ff>  some  extent  with  the  vocation  of' 
the  jiatient,  for  at  some  joints  and  in  some  occnpation.s  scjlidity  is  more 
useful  than  mobility  witli  insuflicient  control.    Thus,  at  the  knee  anchy- 
losis is  preferable,  at  the  ankles  the  removal  of  the  astragalus  may  leave 
a  useful  limb  but  nncliylosis  is  better  than  removal  of  the  lower  portion 
of  the  tibia,  at  the  eliww  a  stiff  joint   in  a  good  position  is  more  useful 
than  one  that  is  very  loose  for  a  nuin  who  b:is  to  do  heavy  work,  while 
for  one  who  does  light  work,  using  maitdy  his  lingers  and  wrist,  evea , 
a  loose  plb(tw  would  i)e  better  than  a  stiff  one.     We  have  learneil  tiN  _ 
that  partial  resections  under  the   protection   of  the  antiseptic  metluid  ' 
give  niiieli  belter  results  in  respect  of  inobiiily  than  they  formerly  did; 
thus,  removal  of  the  lower  end  of  the  buuierns  witfi   conservation  nf 
the  olecrauoii   gives  usually  a    nutre  useful  joint  than  total  resetuion 
does. 

GENERAL  TREATMENT. 

The  vital  indications  in  sttnple  i'racturc  of  the  limbs  rarely  arise" 
except  in  the  aged  and  the  alcnliolie.  In  the  former  tlie  shock  of  the 
injury,  fretpiently  a  fntetnre  of  the  neck  of  the  femur,  occasionally 
proves  fatal  within  a  flay  or  two,  or  the  strength  gradually  fails  and 
the  jiatient  dies  about  the  third  week,  often  with  symptoms  of  locsdizcd 
ptieumonia  at  the  end.  Agsiinst  this  there  is  little  that  can  be  dune 
except  to  avoid  dressings  wirieli  give  ])ain  and  increase  di.scomfort.  I 
do  not  believe  that  the  recumbent  posture  increases  the  latter  danger 
or  can  be  safely  discarded  tbiring  the  first  three  weeks.  At  a  still 
later  period  it  may  sometimes  be  advisjdde,  because  of  the  general  con- 
dition, to  take  tlie  patient  out  of  bed  even  at  the  risk  of  failure  of  union. 

In  the  alcoholic,  it  is  important  to  maintain  nutrition  and  secure  sleep 
during  the  lirst  week,  and  to  give  alcohol  regularly   in  moderate  quan- 
tities ;  it  is  claimed  that  the  chance  of  an  alcoholic  outbreak — delirium 
tremens — is  less  if  the  patient  is  not  kept  in  iK'd,  and  for  that  reaso|H 
an  early  n[(|)lieation  <if  a  lixed  dressing  is  advised.  ^| 

No  medication,  <'xcept  tunics,  appears  to  have  any  value  in  hastenin)!^ 
or  a.ssuring  union  of  tlie  fracttn-e  except  when  some  specific  poieoiu'ng 
is  present,  such  as  syphilis  or  paludisin,  when  mercurials  ana  quinine 
are  resj)ectively  indicated. 
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[DELAYED    UNION,    FAILURE    OF    UNION,    PSEUDAKTHROSIS, 

FAULTY  UNION.' 

Delayed  Union  ;  Failure  of  Union. 

In  the  use  of  the  terms  ihlayed  union,  fihroiu  union,  and  failure  of 
Unlnn  or  pKciuInrthnms,  a  ccrtsiiii  Vii^uciU'.-*.'*  of  (lifTerontiation  is  incvi- 
fablf  lH,'cr»ii.<o  of  the  fre^iiont  hu'k  nf  kntt\vli'iI|Tf  of  tin-  exact  iuiutomical 
cotulitioiis  and  Ixx^iLsc  the.  litiif  rei|iiisitu   fur  the  crim]ilete  rL'[iiiir  of 
a  fracture  varies  so  much   in  different  ca.sos  that  it  may   not   Ik-  |ios- 
sihle  to  say  whether  in  a  given  easie  the  process  lia.s  cume  to  a  standstill 
or  ih  still  slowly  hut  surely  continuing.     This  vaguenc.Sfi,  moreover,  is 
not  simjdy  clinical  hut  extends  also  to  the  anatomical  cftnditions,  for 
in   mi>st   cases  this   represents  a  stape  'througli   which  the  ])rocess  of 
re[iair  commonly  passes,  that  of  union  of  ttie  fragments  by  n  bond  of 
fibrous  tissue,  and  the  ahnorniality  consists   in  tlie  delay  or  failure  of 
that   bond    to  os.sify.     Furthermore,  as  this   final   step,  ossification,  is 
often  still  possible  after  a  delay  of  many  months,  a  case    whieli  fully 
leserves,  clinically,  to  be   termed  "  failure  of  union,"  one  in   wliieh 
al   nie:Lsures  arc  reijuired   to  excite  ossification,   is  yet  idcnticjd, 
anatomically,  with   another  in   wliieh  ossification   will   follow  without 
other  aid   than   the   prolongation  of    tlie  usual  immofiilization.     The 
terra  p.seudarthro.sis,  literally  false  joint,  is  not  restricted  to  those  rare 
SOS   in   which  some  of  the  characteristic  anatomical  elements  of  a 
int  are  ])resent,  but   is  used  as  a  synonym  of  failure  of  union.      In 
iu   which  bony  union  f*  frotn  the  first  unlooked  for,  or  has  been 
ed  unlikely,  as  in  mo>t  fractures  of  the  |)atella  without  ojKTative 
frejitnient   and   in   some  (»f  the  neck  of  the   fenuir,  tlie  term   '*  fibrous 
nion  "  is  habitually  used  instead  of  "  failure  of  union." 
WHule  delay  in  union  is  not  infroc|nent,  failure  of  union  is  rare, 
he   puhlishe*!  statistics  of  failure  differ  st)  widely  that  it  is  evident 
e  siinie   basis  of  classification  has   not   been   followed,  and  ])rohalily 
those  which  give  the  large  proportions  include  cases  of  delayed  union 
nd  jHi.ssibly  even  fractures  of  apophyses  which  are   habitually  so  dis- 
ilace«l  by  attached  muscles  that  only  fifirous  union  is  probable.     Fail- 
re  is  more  frequent,  actually  and  relatively,  in  tiie  shaft  of  the  humerus 
an  in  that  of  any  other  b<ine,  and   in  the  [irinie  of  life  than  at  any 
her  !ig('.      It  must  fw  rcmendiered  tliat  these  stat(.'ments  and   most  of 
rhat   follows  relate  only  to  the  shafts  of  the  long  bones,  and  do  not 
include  fractures  of  the  short  bones,  of  apophy.scs,  or  even  of  the  neck 
of  the  fenuir. 

Pathology.     Although    the    anatomical    conditions  differ  grt-atly  in 

'  Kor  !!t»ti»tic»  occ  Norris,  Ainrric'aii  .lnurnal  of  the  Medical  Scirnccs,  1S42,  viil.  xxix. 
-■w'sSnrKiTT,  vol.  i.    Ourlt,  die   KiioilH-iibrfichc.    Bvrcuger-Fcraud,  Trai t/' dea  f rao- 
iiisolid^es  on  peeudarthnaieii,  IsTl. 
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tletiiil  thcv  nijiv  lie  coiivonicntly  classiliwl   in  two  trroiips,  one,  oontain- 
itij;  iiKist  of  llic  rases,  in  wliii'li  I  lie  lV;i);iiTcnt.s  jirf  iiiiitt'd  end  to  end  or 
lalcniliy  atul  more  t\r   Itss  I'lnsdv   liy  (iln'diis  tisstK',  and   ani>tlier,  vcrv 
iiirc,  ill  wliicfi  a  di^tiiu't  jfint   has  ioniird   in-twi't'ti  tlieni.     Tlie  varie- 
ties iif  the  first  I'urni  iire  veiy  niinienuis,  the  variatidiis  de|tendinp  uj>on 
the  relative  positions  oC  tfie   J'raj;nieiits,  llie  extent  of  tlie   preliniiniir}' 
rareliietion,  the  amount  nf  til)r<ius  tissue,  and  the  jireseiieo  or  ahm-nce 
of  a  |iro(hic(ive  osteitis  or  jiartial   ossifieatinit  of  (he  ijoiid.      In  short, 
tiie   process  of  repair  in   any   nf  tlie  wi<iely   dilVereiit  forms   impised 
upon  it  hy  the  ehar.t<-ter  oi'  tlie  fr.ietiin'  and   the  r!rspla<'enient   may  be 
arrested  at  any   period  or  may   he  continued  unevenly  liiit  still   ineora-  ^ 
pletely  at  diHijreut   points.     Tuns,  the  fragments  may  l>e  in  oKkse  ap-  ■ 
position   and   united   by  a   short   firm    bond   with   only   slight  niotiun  ^ 
lietween  them,  or  they  may  overlap  in  sneh  a  way  that  the  surfaces  of 
fracture  are  not  a[»posed  and  the  nition   is  only  by  the  tliiekeiie<l  inter- 
posed eonneetive  tissue  ;  or   the  (li.-jdaerd   end    may  l)e  enlarjri-<l,  with      < 
osteo|ihytes  extending   into  the  fibrous  bond  and  separate  n<t<lide&offl 
bone  developed   within    it,  needing  only  a  slight   additional  ossifieation  ™ 
for  eomplete  bony  union  ;  or  the  elTeet  of  the  prelinjinary  rarefaction 
of  one  or  both  fragments  may  not    have  been  corrected   by  subsoipient 
ossification,  ami  they  remain  soft  and  s[iongy,  oratro]>hied  and  |>ointed, 
and  even  this  [n'oeess  of  ritrefaetiuii  may  be  st)  exaggerated  as  to  create 
as  distinct  a  gap  between  tlie  fr:tgmenls  as  if  a  piece  liad  been  removed^ 
or  even  to  transform  the  entire  shaft  of  the  lione  into  a  Hbrons  cord.      fl 

Of  the  .second  form,  the  creation  of  a  joint  between  the  fragments, 
only  a  few  examples  liav(>  lieen  recorded.  They  show,  in  more  or  less 
com|ilete  and  distorted  forms,  joints  with  a  iibrons  capsule  embedding 
cartilaginous  or  bony  nodules,  a  cavity  containing  a  .synovia-like 
liipiid,  and  tlie  ends  of  the  fragments  rounded,  eburnatetl,  nsiiallv 
enlarged,  sometimes  .«<mo<ith  and  jwilished  and  sometimes  covered  with 
a  fibrous  or  even  a  cartilaginous  lining. 

Etiology.     C'ertain  general  eiMtditions  have   been  <l('eme<l  a  cause  of 
delay  or  failure  of  iiningi  either  throiigli  a  specific  ]ioison,  as  in  syphilis, 
or  through  a  ileterioniti<in  of  the  healtli  or  a  lowering  of  the   vitality 
induced  by  them,  as  pregnancy,  lactation,  <lefcctive  nourishment,  and 
acute  di.ieases ;  but  it  i.s  beyond  cpiestion   that  the  causes  are  usually 
local  and   that   the  most  common  one  is  a  faulty  relation  of  the  frng- 
nierits  to  each  other,  including  therein  the  interposition  between  them 
of  ninscular  (issue.     Others  are  defective   innervation,  disea.-ic  of  the 
bnni-.  inflammation  on  the  surface,  and  defective  treatment.      IJut  it  is 
also  true  that  dehiy  and  even  failure  may  occur  when  no  legal  or  gen' 
eral  cause  can  be  found,  whi'U   tlie  fnigments  are  in  exact  a]>position< 
and   when   ihe  genenil  coiniition   is  good.      We  know  that  the  less  the' 
|u-imary   displacement,  tie'   more  exact   the   re]iosition,  and   the  more 
compiete    th<'    immobili/.;ition,  the  less    is  the  loi-al   n-action  ami  the 
smaller  the  callus.      It    is  possible,  theretiire,   that    tlu'    reaction — the 
hypenetuia  and  the  exaggeration  of  the  local  nutritive  processes — may^J 
be  t(M)  slight  or  too  brief  to  complete  repair,  but  this  only  throws  the^f 
question   further  back,  and  we  have  yet  to  learn  why  the  reaction  is™ 
inBuHicieut  in  one  case  and   sufKeient  in  others  which  are  apparc-ntly 
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identical.  In  tlio  Icgruiul  in  the  forearm  a  f((n«lition<»ctsi»ionally  exists 
wliicii  i.-i  not  r<>iiiitl  wiiere  there  is  only  a  .Hingle  Imtii'.  Fur  example, 
the  iibula  unites,  but  the  rarelactive  pruwss  in  the  tiliia  is  exaggerated 
nxl  leaves  tlie  fragnientH  separated  by  quite  an  interval  oeeupied  by 
jrninulatioiKS  and  the  ossifieattoii  wliieli  t'uJlows  i.s  not  active  iMjougii  to 
exten<l  entirely  across  it.  It"  the  bmie  were  .•■iiinle  it  .-^'eins  not  miiva- 
Aouable  to  suppose  that  tlie  I'nigments  would  be  lirouglit  nearer  t(><retlier 
and  tiie  intermediate  gratnilatitnis  stimulated  by  tin-  jin'ssiire  caused  by 
e  contraction  of  the  muscles,  but  here  the  fibula  liolds  the  iVagiiients 
part.  Thi.*  exaggerated  rarefaction  can  sometimes  Ije  <lireetly  obsiTved 
in  tv>miM)nnd  fractures,  especially  in  the  spongy  tissue  near  the  i'pi])hy- 
The  delay  commonly  observeil  after  res<'cti<)n  fur  the  relief  of 
pseudarthrosis  I  attribute  to  the  absetrce  id"  a  peViostt'al  bridge. 

The  defective  relations  of  the  f'ragnieiits  consist  tiiaiidy  in  a  dis- 
placement by  which  the  IVactureil  surfaces  are  mur*'  ur  less  widely  seii- 
iinitc*!  and  which  is  niaiulained  perliaps  by  the  interposition  cd' tiuiscle. 
This  interposition,  which  has  oecasionally  been  deiiiuuslrated  by  n|iera- 
tinn.  is  thought  bv  some  to  be  bv  far  tlie  must  cuinmuu  euuse  of  failure 
of  union,  but  in  the  present  lark  of  observations  (lie  o[>iiiiou  must  iie 
deenieil  tiK)  exclusive.  It  is  probable  tliat  when  iutcrjiositinn  oci'urs  it 
i»  by  penetration  of  the  sharp  puint  of  one  fragment  into  the  overlying 
nia«cle.  Another  form  of  defective  relations  isconstitiiteil  by  the  inter- 
pjsition  of  a  fragment  wholly  or  partially  detached  or  by  the  loss,  in  a 
com|»onnd  fracture,  of  one  or  more  fragments  and  the  consequent  crea- 
tion of  a  considerable  gap. 

Failure  by  defective  innervation,  as  .shown  by  F^ognaud,'  ucciu's 
fhen  the  trfjphic  nerves  or  nerve  centers  of  the  lind)  are  injured. 
"otor  or  sensory  paralysis  without  injury  of  the  trophic  np|iar;itiis- 
!oes  not  delay  union.  B*)gnaud  collected  six  cases  of  failure  nf  uuinn 
f  fracture  of  the  leg  with  panifdcgia  due  to  injury  of  the  spinal  eord 
t  or  l>elow  the  last  dorsid  vertebni,  while  in  others  in  wliieli  the  paral- 
ysis was  incomplete  or  the  spine  was  injured  at  a  higluu-  point  union 
took  place. 

LcK'sil  diseases,  syphilis,  cancer,  etc.,  which  by  destroying  fir  soffpn- 
ing  the  bone  lead  to  "  sptintaneous  "  or  '' |t;ithologiral  "  fraet lire,  act 
it!  like  manner  to  prevent  repair,  and  the  infiammatiou  wliieli  aeemii- 
punies  deep  suppuration  in  compound  fracture  and  is  usually  assuciated 
with  necrosis  is  a  frequent  cause  of  delay  or  failure. 

The  presence  of  an  open  wound  exposing  a  fnicture,  even  when  snp- 
neiiution  is  slight  and  superficial,  I  have  observed  in  .sevend  cases  to 
lie  acc»jm|>iuiiefl  by  uiarked  hypeneniia  and  softening  of  the  bone  and 
by  great  delay  in  uniun  i<\'  the  fracture  even  when  the  fragments  were 
in  exact  ajiposiliou. 

Di'tci^tive  treatment  includes  the  failure  to  correct  the  displacements 
vrhich  make  union  rlifficult  and  wliieh  might  be  corrected,  to  secure 
imtnoltility  and  maintain  it  for  a  sufficient  length  of  time,  and  pussibly 
'•erfain  errors  of  commission,  su<'h  as  the  excessive  use  of  cuid  upon 
the  lindi.     Of  these,  frerpicnt  movement  of  the  fragments  upon  each 

rtnKtiaiid :  Siir  riiiflin-iicv  ilu  quvlques  k'sioiis  du  Rysliiuo  nervvux  6ur  la  roniintiuu 
n  ntl,  Tbiau  de  Piirin,  1078. 
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(itlitT  lia.-i  lutig  been  reeuj^nizetl  as  a  jmtc'nt  factor  in  ik'layiiig  uuiuii. 
It  may  he  liiie  to  insiitlicieiit  rotenlioii  by  tlie  splints  or  to  the  iwlo- 
cility  (if  tile  jiatient  or  to  tlie  inaiii[>ulatiHn  of  the  .surgeon  iu  making 
early  passive  iimiion  dCa  iieighlioririj;  juirit.  There  is  rea-son  to  think 
that  the  exeeplional  t'rc(|uiiey  of  failure  of  (iiiicin  in  the  linnieru«  is 
due  in  part  to  thi.s  latter  eause,  for,  surh  fractures  being  commonly 
treated  with  the  elbow  flexed,  movements  of  the  forearm  are  liable  to 
take  place  alioiit  a  low  fracture  nf  the  arm  as  a  centre  instead  of  io 
the  elbow,  especially  if  llic  s|tlint  docs  not  rest  against  the  front  or 
back  of  tlie  sheiulder. 

The  return  of  mobility  after  union  has  become  apparently  complete, 
and  even  afWr  the  patient  has  used  the  limb  lor  s^mw  lime,  is  wcaision- 
ally  observed.  In  moH  of  the  ca.scs  probalily  the  union  has  only  Iwen 
fibnius,  although  close  and  firm,  and  has  slowly  yielded  under  use  ;  but 
ill  uthers,  in  which  there  is  no  reason  to  doubt  the  solidity  of  the  union, 
the  cause  has  been  a  local  intlammation,  such  as  erysipelas,  or  an  ulcer, 
an  acute  febrile  disease,  or  scurvy. 

Symptoms.     The  persi.stence  of  abnormal  mobility  after  a  lapse  of 
a  period  that  is  u.sually  largely  sufficient  for  union  constitutes  "de-[ 
laycd  "  union  ;  the   merger   into  "  failure   of  union  "   is  a  matter  of 
opinion  nitiicr   than  of  e.vact  deliiiition.     If  the  ]K)sition  of  the  fnig- 
nieuts  is  good  and  the  mobilitv  slight  the  condition  should  bi-  deemed  J 
merely   one  of  delay  for  a   much   Imtgcr  jtcriod  than  when  the  local ' 
relations    are  less    favorable,    and  the  usual   treatment   of  a    fracture 
should  be  continued  ;  the  instances  are  numerous  in  which   union  has, 
finally  become  comjilete  after  the  lapse  oi' several   months  and  without  1 
exeeplional  measures.     On  the  other  band,  failure  may  be  jiredicatc-d 
even  before  the  usual  time  has  juissed  if  the  position  of  the  fragments 
is  very  unfavorable  and  the  mobility  still  great.  i 

The  i»ersistcnce  of  al)normal  mobility  is  the  pathognomonic  sign,' 
but  it  is  occasionally  difficult  or  even  inijKissible  of  recognition  either 
because  it  is  very  slight  or  because  the  fracture  is  .so  dose  to  the  articular 
end  of  the  bone  that  the  mobility  is  masked  by  the  mnvenients  at  the 
joint  ;  uinlcr  such  circumstances  the  functional  disturbance  and  jain 
may  iie  the  only  symptoms.  The  abnormal  mobility  nuiy  be  slight  or 
very  free,  and  is  iiMially  jiaiidess  until  its  limits  are  approached  or 
reached.  W  itli  it  may  be  associated  a  recogni/^lile  position  and  shape 
of  the  fragments  under  which  union  is  plainly  impossible  without 
the  aid  of  cxceptionn!  measures, 

Ftiin'tioual  disturbances  vary  with  the  extent  of  mobility,  the  limbj 
and  the  amount  of  the  associated  muscular  degeneration;  it  ranp 
from  completi"  <lisabilily  to  interference  so  slight  as  scarcely  to 
notic«'able  ;  in  one  of  niy  own  cases,  a  compound  fracture,  the  jiatient 
preferred  am]uitation  of  the  leg  to  longer  delay,  and  others  have  sought 
in  amputation  relief  from  the  pain  <if  the  inovement.x  of  the  limb. 
Others,  again,  are  able  to  use  the  limi)  with  the  aid  of  a  brace,  and 
some  even  without  it.  In  the  shaft  of  the  femur  the  disability  is 
usually  the  greatest  and  is  pnictically  complete,  but  when  at  its  lieck 
tlie  limb  may  be  still  (piite  useful  ;  I  have  one  such  .specimen  taken 
from  a  man  who  was  able  ((»  walk  freely,  and  others  have  been  repirted. 
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Treatment.  When  (k-hiy  has  <»■(■ 
sucli  that  union  may  rca.sonahly  Ui'  liii|ii'<l  tor,  (he  siirf^fuirs  first  duty 
is  to  seek  for  and  coml)at  any  pt-iicral  cniKlition  tiuU  may  lie  at  fault, 
such  us  syphilitic  or  malarial  poisonitifi  ordcl'cctivf  iiourislunent,  using 
the  resjiet'tivc  rcmtnliesand  tonics,  ami  perhaps  giving  preference  among 
the  latter  to  pliosplionis  or  phosphate  of  lime.'  Tiien  he  continues  the 
imniohilization,  aiding  it  then  or  a  little  later  hy  nitissage  ;  this  still 
failing,  he  has  choice  of  a  number  of  tjiild  measures  to  hapten  the  pr(>- 
cess,  such  a.*  the  application  for  a  lew  Itours,  once  or  Iwiee  repeated,  of 
a  bandage  about  the  limb  above  the  fracture  tight  enough  to  caitse 
venous  conge.-ttion  and  swelling,  the  painting  of  the  skin  with  iodine, 
or  the  injection  of  a  few  drops  of  tincture  of  iodine  or  of  a  ]((  per 
ct'iit.  solution  of  the  chloride  of  zinc  into  thejieriostetiin  and  tlie  fibrou."} 
bond  at  the  fracture  ;  or,  in  tlio  csise  of  the  leg,  if  the  itiobility  is  slight 
and  the  fragment  in  goorl  jiosition,  he  a|>plies  a  s|>lint  or  brai'c  by  the 
id  tif  which  the  limb  win  be  used  iu  walking  without  too  iniiuli  risk 
"causing  displacement,  in  the  hope  that  the  irritation  tiiereby  pro- 
'dnce<l  at  the  fracture  may  stimulate  the  jirocpss. 
I  If  these  al.so  fail  or  if  the  ccindilion  calls  for  more  pronounced  mca.s- 
^fare^,  he  seek.s  to  produce  a  sliarp  reaction  by  forcibly  and  widely  bend- 
^Rng  the  limb  at  the  fracture,  under  an  anjcstlielic,  so  as  to  tear  the  b(ni(l 
and  mea.surably  produce  the  condition.s  of  a  fresh  fracture,  or  he  passes 
^^  drill  down  to  tlie  bone,  with  or  without  incision,  and  perforates  the 
^Bnda  of  the  fragment.s  at  several  (loints.  Hone  and  ivory  pegs  have 
^Been  in.serled  into  holes  thus  tniide  and  withdrawn  aft»?r  a  few  days  or 
^^eek^,  but  apparently  with  no  advantage  over  simide  drilling. 

Electrolysis   has  al.so  been    used  with   advantage,  the   needle   being 
^-passed  into  the  lx)nd  between  the  fnignient.-?. 

Hf  Finally,  the  surgeon  may  freely  e.\[>ose  the  fracture  by  incision,  resect 
the  ends  of  the  fragments,  bring  them  into  close  and  exact  apposition. 
and  secure  them  there  by  external  dressing  with  or  withont  the  aid  of 
suture  or  other  fastening  applied  directly  to  the  bone.  In  the  ])ro- 
eding  chapter.  I  have  given  reasons  for  thinking  that  the  presence 
t»f  a  permanent  metTllic  suture  or  pin  interferes  with  the  jiroeesses 
which  alone  union  can  be  acconiplishtHl,  an<l  I  must  repeat  my 
L'lief  that  .sufficient  security  can  be  given  by  an  external  dressing, 
d  that  the  usefulness  of  a  suture  is  limited  to  kec])ing  the  fragments 
position  during  thi.'  application  of  that  dressing.  No  suture  (hat 
m  properly  be  used  is  strong  enough  to  relieve  the  surgeon  from  the 
Bcct'Asity  of  great  care  in  handling  the  limb  during  the  a])p!icatinn  of 
i\e  dressing,  not  becau.se  the  fragments  have  a  great  teiKiency  to  slip 
laterally,  but  because  the  angular  deviations  which  are  certain  to 
ie  place  bring  a  great  breaking  strain  upon  the  sulnre.  For  this 
»n  I  believe  that  if  any  sntiu'e  is  used  it  should  b<'  of  catgut  or 
I  and  tic<l  hwsely  so  as  to  jvermit  angular  tleviation  within  a  niod- 
ite  range.     The  best  security,  I  believe,  lies  in  making  the  ends  of 

Bthier:   Lyon  MMical.  Jmic  mid  .Iiilv.  181)7.  rcporUi  tlie  sitcfeRsfiil  usr  in  two  cusos 
I  thjrnid  ••xtrart  to  caiigo  cousolidiiticin  after  delay  of  adoiit   three  months;  the 

rOBedy  wm  nmtl  fur  bctwerii  three  and  four  weeks  and  union  was  then  established.    I 

bay*  amployrd  it  in  two  nisvs  without  recoguixablv  beucfit. 
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the  bone  square  and  then  havinjr  an  assistant  press  the  lower  peg 
»)('  tlic  limit  fori'iliiv  apiiii.st  the  up[ier  one  until  the  dre.ssiuj^  ha.>*  liecii 
eoinpleteil.  I  have  siieccssl'iilly  (ipeniled  upon  at  least  six  cases  of 
liiiliire  of  union  of  the  femur  in  this  way  aii<l  without  suture.  1  niav 
add  that  I  have  seen  as  many  eases  of  psi'iidarthrosis  of  the  lejr  that 
hud  hecn  nii.sueuessfiilly  sutured  with  silver  wire,  and  in  all  them  1 
have  found  at  the  seeond  o)u'ration  the  wire  lying  loose  and  sometimes 
l.roken.     (S-e  also  Hate  XXV.,  fig.  2.) 

If  on  resection  the  end  of  the  lione  is  fonnd  thiekcued  and  dense  I 
drill  it  in  several  )»Iaces  in  or<Ier  to  jiromote  its  rarefaction  hy  inereas- 
ini^  the  urea  of  irriUition,  and  under  sueh  eireninstances  the  use  fur 
two  or  thr(>e  weeks  of  a  .silk  fir  other  reniovahle  .'^utiire  might  further 
the  same  aim  and  therehy  he  advanlajreous.  In  the  hiiineru.sand  in  tlic 
hones  of  the  forearm,  where  rcteniioir  is  not  so  easy  a.s  in  the  thigh  and 
leg,  I  have  used  both  absorhable  and  temporary  silk  ligatures. 

A  pin  of  bone  has  stmietimes  lieeu  inserted  into  the  medullar}'  canal 
to  hold  (he  fnigment.s  together;  if  asepsiii  is  preserved  it  may  heul  in. 
but  it  usually  needs  to  be  ri'moved.  ^ 

When  failure  of  union  has  been  dne  to  loss  of  bone  the  gap  hasH 
sometimes  been  filled  and  union  oljlained  by  pieces  of  fresh  or  deealei-  " 
tied  bone  over  which  tfie  soft  parts  are  elosed  by  primary  healing. 
Ahsohite  asepsis  is  necessary  to  Mie<Tss.  A|>fKirently  the  pieces  act 
only  meehanically  by  furnishing  a  framework  within  and  around  which 
the  granulation.s  grow  ami  by  filling  the  .space  which  if  left  t«  ho  filled 
by  the  slowly  forming  granulations  woiikl  collect  the  exudates  and  thus 
favor  the  sjiread  of  elianee  infction.  It  has  also  been  proposed  to  fill 
the  gap  with  powdered  calcined  bonetin  the  theory  that  it  woidd  e(|Ually 
Will  lill  the  space  and  serve  as  a  framework,  and  would  also  supply  the 
lime  .salts  needed  for  the  formation  of  bone.  The  plan  commends  itself 
by  its  simplicity  and  cleanliness,  fiir  the  pow<ler  can  be  (lerfeetly  ster- 
ilized by  (ire,  and  I  linve  thought  it  might  als()  be  U'^efid  in  delayed 
compound  and  even  simjtle  fractures,  the  powder  being  poured  in 
among  the  granulations  or  introduced  tlirongh  a  hyj)oclermic  neeille 
niixeil  with  water. 

When  loss  of  substance  lia.s  occurred  in  one  of  two  parallel  lx)ncs, 
in  the  leg  or  forearm,  it  is  usually  advi.sable,  if  the  gfip  is  not  too  large, 
to  excise  a  correspimdiug  piece  from  the  other  bone  so  that  the  frag-j 
ments  ttf  the  first  can  lie  brought  into  contact.  When  the  ga))  has  l)ecn 
larger  in  the  tibia  a  solid  lindt  has  been  obtained  by  dividing  the  fibula 
and  uniting  its  lower  segmc-nt  with  the  upper  segment  of  the  tibia.  In 
time  the  bone  enlarges  sufficiently  to  make  the  limb  strong  and  useful. 


I 


Faulty  or  Vicious  Union  ;  Union  with  Deformity. 

The  nse  of  these  terms  is  restricted  to  cases  in  which  the  deformity 

or  persistent  displacement  differs  notably  from  the  result  usually 
obtained  after  that  form  of  fracture;  the  term  is  not  applied  when  the 
irregularilv  is  slight  or  connuori.  Thus  it  is  not  applicil  to  mndenite 
shortening  by  overriding  in  oljlinue  fnictures,  to  the  shortening  and  out- 
wanl  rotation  eommonlv  seen  alter  fracture  of  the  neck  of  the  femur, 
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or  to  tlio  deformity  of  the  wrist  so  fVc'(|iictitly  scon  nfter  Colles's  frncture. 
Jn  short,  its  use  im|)iifs  u  <.'oii(litioii  thiit  niif;ht  have  bcea  avfiidcd. 
I  Any  of  the  jKtssible  ilisplacenient.s  after  fracture  may  remain  tincor- 
rccto<l  aiul  produce  this  comiitiou,  but  tlie  most  eonnnon  Jire  inariced 
angular  displacement  or  rotation  after  fracture  of  the  shai't  and  trans- 
verse displacement  with  ovcrridini;.  Excessive  size  of  the  callus  is 
sometimes  iiichided  in  this  groiqi  and  so  is  the  inclusion  in  the  callus 
of  muscle,  tendon,  or  nerve.  The  ill  results  are  not  limited  to  the 
clianpe  in  the  ap|)eariince  of  the  limli,  whicli  is  often  marked  and 
oflTensive,  hut  inchide  also  an  interference  with  function,  which  may 
amount  to  complete  disahijity  hy  shorteniiif;  of  ttie  limb,  by  the  devia- 
tion of  its  lower  sc<jment,  or  by  rcstrtctinj;  tite  movements  of  a  ni'iffh- 
jMirinj;  joint  either  ilirectly  or  indirectly  by  iiitplieation  of  its  musr-ies. 
Thus  an^uhir  disphieenieiit,  with  or  witliout  overriding,  after  fracture 
of  the  thigh  near  the  middle  may  pnxluce  a  shortening  of  several 
)n(?hes;  angular  displacement  after  fmcture  of  the  leg  may  so  raise  the 
heel  or  toes  or  invert  or  evert  the  foot  as  to  make  it  ditlicult  or  impos- 
sible to  place  the  sole  squarely  on  the  ground  in  walking;  transverse 
(li.s[>lacement  backward  or  forward  close  above  the  elbow  may  limit 
flexion  or  extension  resjwetively,  more,  I  think,  by  cicatricial  im|ilica- 
lion  of  the  muscle  than  l)y  contact  with  the  iMines  of  the  forearm. 

Exct.'SLsive  cailus  in  the  neighl>orho(Hl  of  a  joint  may  diminish  its 
range  of  motion  me<-hanically  ;  this  is  seen  most  freipieiitly  at  tFie  hip 
after  fr.icture  of  the  neck  of  the  feymir  at  its  base  and  at  the  shoulder 
an<l  elltow.  The  inchision  (d'  muscles  and  tendons  in  a  callus  is  rare; 
that  of  a  nerve,  or,  rather,  [iressure  upon  a  nerve  I)y  a  ctdlus,  is  seen 
most  frerjuently  in  the  muscido-spind  nerve  after  fracture  of  the  lower 
half  of  tiie  humerus. 

Treataieni.  The  method  of  treatment  varies  v\ith  the  snlidily  of 
union,  and  therefore  to  some  extent  with  lite  length  of  time  that  lias 
elapsed.  -As  jxjrsistenl  displacement  is  often  a  c;(U>e  of  delay  of  union 
iWrn  of  early  weakness  of  the  csvllu.s,  it  is  possible  to  correct  the  posi- 
tion by  the  hands  alone  at  a  much  later  period  than  under  better  con- 
ditions ;  that  is,  an  angular  displacement  can  thus  be  corrected  by 
fon-ibly  sti-aightening  the  limb  with  the  hands  or  with  the  knee  pressed 
agninst  the  projecting  angle.  P.ut  littli"  impro\  eineut  in  overriding  is 
to  lie  expected  from  such  means  because  the  cicatricial  I'onditinu  ot'the 
soft  parts  which  maintains  it  cjuinot  often  thus  be  niodilied.  A  few 
eases  have  Iwon  rejKtrted  in  which  continuous  tnicfiou  has  been  (luite 
efficient.  Gnidual  straighteidng  has  occasionallv  been  effeeted  liv  a 
lateral  brace  with  transverse  elastic  jiressure  .-if  the  angle. 

Refracture  by  specially  devised  ost<'oclasts  lias  been  much  cni]do\ed 
in  the  j)ast  for  the  correction  of  angular  deforndty,  but  has  largely 
given  place  of  late  to  open  o[>eration.  Some  of  the  instruments  are 
ver>-  piwerful  and  accurate  in  the  ajiplication  of  the  fiu'ce.  Union 
after  ifirly  refracture  may  be  contidenily  expecird  to  recpure  less  time 
tlian  aft«'r  prinuiry  fracture.  A  s<'rious  oljstacle  to  success  may  exist 
in  the  [>ermanent  retr.iction  of  the  sid't  [larls  on  the  concave  side  when 
till-  deformity  has  long  existed.  The  condition  iIk'u  rescndiles  that  <if 
a  l>cnt  bow,  and  as  the  length  of  the  soft  parts  deterndnes  that  of  the 
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liiul)  tlio  Itittrr  njiiuiot  Kc  iiicrc:i.so<l,  and  tlie  hntic  can  Ix?  straightcncT 
after  brejjkiiii;  it  only  In-  i'dtriiig  tlie  ends  ol'  l\w  f'nignients  jMisl  each 
otlier,  overriding. 

Ostentotny  nieots  tln'  itidicatinns  in  the  same  manner  as  ostooclasis, 
htit  more  widely  and  precisely,  for  it  not  inily  insures  division  at  the 
chosen  jHjinl,  hnt  it  also  [HTiiiits  tlie  eorreetiou  ot"  hiteral  dis|iiaeement 
and  (lie  removal  of  a  V-sliaped  or  lunfrer  jiieee  if  tlie  eouilition  is 
that  mentioned  at  the  elose  of  the  preceding  |)aragra])li.  With  strict 
attention  to  ast'psis  recovery  is  likely  to  be  as  uneventful  as  after  _ 
osteoclasis,  but  it  will  be  notably  slower  if  bono  is  excised.  Unless  ■ 
nnatoniieal  reasons  to  the  ccmtr.iry  exist  tlie  incision  should  be  made 
longitudinally  at  or  near  (he  most  iirojecting  |»art  of  the  bone,  and 
should  be  long  enough  to  permit  free  exposure  and  eiL«y  access  to  it; 
the  management  of  the  bone  will  be  determined  by  the  relations  of 
the  fragments  and  by  the  end  in  view,  but  in  case  of  excision  every 
ellbrt  should  be  made  to  maintain  the  continuity  of  the  periosteum  on 
one  side  and  to  restore  it  by  suture  on  the  other  at  the  end  of  the 
operation. 

in    articular    fnieture    with    dis|>!acement,  .«ueh    as    Pott's  fracture 
above  nienti(med,  the  bone  can  sometimes  be  restored  t(»  place  by  oihmi 
ojwration  with   considerabh;    imju'ovement  in   function.      I    have  im-  ^ 
proved  the  conditiim  in  a  nunilKT  of  Pott's  fractures  in  this  way ;  and  H 
in  one  of  jiccidental  refrartnre  of  the  outer  condyle  of  the  linmerutf  ^ 
in   wliich   the  primary  fmcture  {two  years  previtms)  had  resulted  in 
<'onsid('rable  limitation  of  motion,  1   exposed  the  fracture  by  incision 
because  of  non-reducible  disjilaceinent  of  the  fragment,  and  was  able 
so  t«  place  it  that  the  rstuge   of  motion  was  subseipiently  increased. 
Possibly  a  like  advantage  could  be  gained  by  a  deliberate  osteotomy 
and  shifting  of  the  fnigtuents. 

An  excessive  portion  of  calbt>  or  a  pmjceting  fj";igment  which  causi':' 
M\n  or  ulceration  of  the  skin  by  pressure  can  be  removed  by  the  chisel 
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CHAPTER  IX. 

GENERAL  PROGNOSIS. 

The  prognosis  after  fracture  involves  consideration  of  the  effects  of 
the  injury  in  respect  of  the  prolongation  of  life,  the  preservation  of  the 
limb,  its  usefulness  if  preserved,  and  the  time  required  for  recovery. 
The  factors  in  the  prognosis  have  been  considered  in  detail  in  the  pre- 
ceding chapters  and  will  only  be  grouped  here  for  a  more  convenient 
general  review. 

The  prognosis  varies  with  the  age  and  condition  of  the  patient,  the 
position  and  character  of  the  fracture,  and  the  complications  present  or 
possible. 

The  Patient.     Sex  does  not  affect  the  prognosis.     Age  has  a  con- 
siderable influence ;  the  younger  the  patient  the  better  the  prognosis, 
because  in  the  young  fractures  unite  more  easily  and  promptly  than 
in  the  adult,  and  advancing  years  increase  the  probability  of  dimin- 
ished vitality  and  of  the  presence  of  constitutional  dyscrasise.     But  in 
fractures  involving  or  in  close  proximity  to  joints  the  prognosis  in 
respect  of  function  is  unfavorably  affected  by  the  greater  tendency  in 
youtli  to  excessive  formation  of  callus  when  the  displacement  is  not 
entirely  corrected  or  the  periosteal  irritation  is  extensive  and  long 
maintained.    In  the  old  the  prognosis  is  worse  in  respect  of  life  because 
of  their  diminished  ability  to  withstand  the  shock  and  to  bear  prolonged 
confinement  to  bed  and  pain,  and  worse  in  respect  of  function  because 
of  the  greater  difficulty  with  which  the  affected  soft  parts  and  joints 
regain  their  original  conditions.     The  reduction  of  vittility  by  degen- 
eration or  disease  of  various  organs  may  have  a  similar  effect.   Chronic 
alcoholism  exposes  to  an  outbreak  of  delirium  tremens  and,  as  does 
»lso  advanced  age,  to  the  so-called  hypostatic  pneumonias. 

Sudden  death  hyfat  or  pulmonary  embolimi  is  possible,  but  very  rare, 
at  any  age  and  with  almost  any  form  of  fracture. 

The  I^u^tore.  In  compound  fracture  the  prognosis  is  worse  in  every 
respect  than  in  simple  fracture,  and  worse  when  by  direct  violence  than 
by  indirect  violence  because  of  the  usually  greater  extent  and  severity 
of  the  associated  lesions  of  the  soft  parts.  In  gunshot  fractures  the 
prognosis  is  usually  bad,  the  laceration  of  the  soft  parts  and  the  shat- 
tering of  the  bone  being  often  such  as  to  necessitate  amputation  or 
greatly  to  limit  the  usefulness  of  the  limb  if  it  is  preserved. 

The  fracture  of  the  shaft  of  a  long  bone  generally  heals  with  some 
shortening,  the  chief  exceptions  being  the  incomplete  and  subjwriosteal 
fractures  of  the  young  and  transverse  fractures  in  which  lateral  and 
*Dgular  displacements  can  be  reduced  or  prevented. 

Fractures  of  the  short  or  spongy  bones  heal  promptly,  but  the  dis- 
placement, with  or  without  crushing,  cannot   usually   be  corrected. 
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Fniclnre  of  the  s]>oii<;y  end  of  a  long  iurne  usually  Iiwils  more  (]iiickly 
tliiiii  I'ractiire  of  the  fihaft,  but  (K-easiotiiiliv  (k'lav  is  occasioiic<J,  or  even 
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lailure  ot  uiuun,  by  exjiggenitidii  ot  xiw  |)reliiiiiii:iry  niiviactive  {in> 
ces.<.  Fracture  of  a  flat  bone  is  ratlior  frL'(|(ieiitly  followed  by 
exapgorated  formation  (»f  calluir. 

Fracture  of  one  of  two  parallel  ami  cuniiectod  bones  (leg,  foreami) 
is  more  easily  managed  and  has  a  better  prognosis  than  fracture  of  Ijotli 
or  of  a  single  bone,  because  ihe  tuibroken  one  acts  as  a  splint;  an 
exception  t*i  this  is  found  wlien  tlie  fraetnrc  is  aeentnpntiied  by  a  loss 
of  sid)stanee  which  ereates  a  gap  Ijclwccu  ihe  fragments. 

Articular  friKHiuvs  -auA  fractures  near  the  juints  are  es]iecially  liable 
to  be  followed  by  limitation  itf  motion  in  the  joint;  at  the  knee  and 
elbow,  and  to  a  less  extent  tlie  shoukler  and  hip,  this  is  the  rule. 

No  general  statement  of  value  can  be  made  as  to  the  time  required 
to  reach  the  linal  resnlt  after  I'raeture  or  as  to  tlie  completeness  i if  resto- 
ration of  functinn,  and  the  statistics  that  have  been  colleete<l  are  prac- 
tically valueless  because  tlicy  do  not  completely  discriminate  U'tween 
the  ditl'erent  forms  and  ages  of  the  patients.  Kaeh  fracture  or  at  least 
each  class  of  fracture  nuist  be  judged  by  itself,  and  in  many  a  given 
ease  there  can  be  no  great  eerfiiinty  that  it  will  not  vary  widely  from 
the  average.  As  I  write  this  ]iaragraph,  I  have  just  visiteil  a  patient 
who  broke  the  outer  portion  of  the  In-all  of  the  tibia  seven  months  sigo; 
I  predicted  great  lo.ss  of  motion  and  was  gratified  when  at  the  end  of 
about  four  months  a  range  of  45°  had  been  obtained,  and  yet  within 
the  last  two  months  that  range  has  been  increased  to  nO°  under  natund 
use  of  the  limb,  I  think  it  can  properly  be  sjiid  that  an  uncompli- 
cated fnietnre  of  the  shaft  of  the  long  bone  of  tlie  arm,  forearm,  or 
leg  will,  In  tlie  great  majority  of  eases,  heal  williont  any  diminution  of 
the  earning  caj»acity  of  the  jiatient  after  six  months,  antl  tiiat  almost 
all  the  remainder  will  have  readied  tlie  same  condition  in  a  year.  In 
fractures  of  the  sliaft  of  the  femur  more  time  is  required,  and  the 
number  of  those  who  will  remain  more  or  less  disabled  is  greater.  As 
middle  life  is  passed,  the  ability  of  the  ])atieiit  to  ada]it  himself  to 
changed  conditions  is  less,  the  joints  are  more  likely  to  be  stifl'ened, 
and  pain  in  the  limb  after  fatigue  <ir  when  the  weather  is  cold  and 
damp  is  more  common.  The  latest  statistics  I  have  seen  are  those  of 
Loew  '  and  Hamsperger,-' collected  from  the  records  of  Aid  Sieieties. 
Loew's  were  of  1(!7  simple  fraetnres  of  the  leg;  only  one  wa.s  [)orma- 
nently  disjibled,  the  others  regained  their  earning  capacity  in  an  average 
of  101  days,  70  per  cent,  in  91  iV^yfi  each. 

Kamsperger's,  of  14-^  fnictnres  of  the  leg.  given  in  more  detail, 
ghow  complete  earning  capacity,  jil'tcr  sini|de  fracture  of  the  shaft 
of  both  biMies  healed  without  deformity,  restored  in  most  during  the 
first  six  immtlis,  in  a  tew  not  until  the  third  or  fourth  vear  ;  in  those 
that  healed  with  deformity  (^(j  per  cent.)  the  restonitioti  was  e<un|dete 
in  29  per  cent.,  in  the  remainder  the  loss  was  genenillv  less  than  25 
percent.     Of  the  compound  fniefures  of  the  shaft  complete   restora- 

1  Locw.  I>cn«Jichc.  Zcifwlirift  f.  I'hir.  vol.  xliv.    Abstr.  in  Ccntnilt).  f.  fhir..  i>m.  p.  R-jS.  i 
»  Kamsperger:  K.irresp.  dts  Win  tomb.  irzt.  Uindravereins.     Abslr.  iu  C^titralb  .  1897, 
p.  715.  ' 
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tion  followed  in  32  per  cent.,  the  loss  in  the  remainder  was  usually  less 
than  25  per  cent. 

Of  the  simple  fractures  of  the  malleoli  there  was  recovery  without 
<k'forraity  in  61  per  cent.,  with  deformity  in  39  per  cent. ;  of  the 
former,  restoration  was  complete  in  75  per  cent.,  of  the  latter,  in  23  per 
cent.  Two-thirds  of  all  resumed  work  during  the  first  six  months, 
one-third  during  the  second  six  months.  After  compound  fracture 
there  was  always  some  loss. 

After  fracture  of  the  fibula  restoration  was  always  complete,  but 
sometimes  much  delayed. 

The  more  unfavorable  estimates  of  results  in  respect  of  earning 
capacity,  notably  those  of  Lane,  are  entirely  out  of  accord  with  my 
own  experience  and  observation.  I  recently  sent  letters  to  all  the 
patients  who  had  been  treated  in  the  New  York  Hospital  for  fracture 
of  the  lower  limb  during  the  previous  year  and  received  answers  from 
twenty-six  as  follows  :  Neck  of  femur,  3 ;  limb  nearly  useless.  Shaft 
of  the  femur,  4 ;  limb  as  useful  as  before  the  injury.  Leg,  10 ;  in  7 
as  good  as  ever,  in  3  good  but  with  some  pain.  Pott's  fracture,  9 ;  in 
6  as  good  as  ever,  in  2  fairly  good,  in  1  bad. 


FRACl'URES  OF  THE  SKULL. 


The  function  of  tlic  craniiini  is  6q  hirgcly  limited  to  raecbanical 


prntec'tion  of  tlii'  hruiii  ami  its  simipxa  fnini  u 


xteniiil  violence,  its  frac- 


tiifc   ill  a  groat  majority  of  uaws  iiivitlvf.s  after  rccoverv  so  slight  an 
iiitfrfcrencc  with  this  function,  ami  treaUncut  can  do  bo  little  to  dimin- 
ish tliis    intctfercncc,  that    the  inijiortance  of  the  injury  lies    almost 
wholly  in  the  associated  injury  of  the  hrain  and   in  the  later  inflam- 
matory or  depencrative  processes  therein  to  which  that  injnry  or  that 
of  the  tiverlyiup  soft  jiarts  may  i;ive  rise,  and  its  consideration  falls  m 
the  majority  of  cases  rather   under  tlie  rubric   of  injury  of  the  i>niin 
tlian   under  that  of  fractures.     It  is  mifortnnate  tiiat  tlu'sc   injtnie* 
should    he  so    universally  classed    as  fractures,  for  this    leads  to   an 
undue  lixinp  of  the  attention  upon  the  lesion  of  the  bono  to  tlie  exclu- 
sion or  miniuiizinjj  of  that  of  the  liraiu  and  to  undeserved  reproach  for 
occji.-ional  failure  to  rci'ogni/.e  tlu>  presence  c»f  fracture.      It  should  lie 
remeudiercd    that  the  violence  which   causes  fatal   injury  of  the  brain 
tofjether  with  fracture  of  the  skull   may,  under  slightly  changed  con- 
ditions, cause  the  former  without  the  latter,  and  that  in  a  large  ]»ropor- 
tion  of  faUd  cases  the  fracture  is  merely  an  incident  without  any  direct 
relation  to  the  fatal  result  or  only  with  that  of  liaving  made  the  causa- 
tive lesion   possible.     On   the  other  hand,  there  is  a  class  of  fractures 
in  whii'h  the  loiiuis  are  entirety  loeid  and  limited   to  the  bone  and  the 
overlying  sofV  jiarts,  or  in  which,  if  the  Cfuitcnts  of  tlie  eniniiitn  aniat 
all  injured,  the  injury  is  limited   to  the  immediate  neighborhood  of  the 
fracture.   In  these  the  fracture  is  the  essential  lesion,  ami  the  treatment 
is  almost  wholly  directed  to  it.     lietwceu  these  two  forms — generalized 
contusion  of  the  lirain  and  its  envelopes,  with  or  witlnuit  fracture,  an<l 
circumscribed  fracture  with  or  without  localized  injury  of  the  lu-siin  or 
meninges — there  are  others  in  which  the  character  of  ihe  fracture  ami 
its  mode  of  prtMlnction  are  exaggerations  of  those  of  the  second  grou|i, 
and  the  effect  ujion  the  coutrnts  of  the  cranium  those  of  the  first  group 
In  the  first  group  the  fracture  is  usually  fissured  an<l  almost  always 
occu}>ies  or  extends  to  the  base  of  tlie  skull,  and  hemorrhages  covcriiifT 
a  large  area  though  limited  in  amount  of  extravasated  IiIocmI  are  found 
upon  tlie  surface  of  the  brain  and  .sometimes  within  it  and  the  inetlulla, 
indicating  contusion  ;  in  the  second   the  tyjie  i^  a  compcuind  eircum' 
scribed  de|iresscd  fracture,  |»ossilily  with  a  rent  in  the  umlerlving  dimi 
in  the  intermediate  class  there  are  the  comminution  of  the  second  (bu 
more  extensive  and  as.sociated  with  fissure)  and  the  hemorrhage's  and 
tlie  contusion  of  the  first.      In  the  production  of  the  first  the  ctiusiitive 
violence  acts  broadly  upon   the  skull,  modifyiug  its  shn|)e   tbrongh  its 
elasticity  aud  perhaps  splitting  it  by  exceeding  the  limit.s  of  that  elaft- 
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tieity,  and  bruising  its  contents  bv  that  modification  of  tlie  slmjw  and 
by  the  jar,  as  in  a  fall ;  in  tlie  seo()n<i,  as  in  :i  hlmv  of  n  liatiinicf,  (lie 
foife  i.s  constuniw]  in  breaking  the  l>one  at  tlic  point  of  impjict,  thijiv  is 
no  jjeneral  change  in  the  shajie  of  tlie  skuil,  no  diH'iistd  effect  ii|)on 
the  bniin  iia  a  whole.  lieeanse  of  the  mode  of  pnnlu<-lion  fr.ictiires  of 
tlie  sec<)nd  group  are  nsiudly  compound.  In  the  interrnediate  group 
tlie  violence  is  greater  tluin  in  tlie  others,  it  brnaks  a  larger  area  of 
bone  and  is  not  exhanHte<I  in  jinidneiiig  the  fracture.  This  difl'erence 
in  the  nitxle  of  production  and  in  the  etfeets  of  tln'  violence  dominates 
the  whole  subject  and  dctunniiies  the  treatment  and  the  ])rognosis. 
All  this  appears  plainly  in  stn<ly  of  the  mechanism,  pathology,  and 
use  of  the  injury  in  the  various  formp. 


^ 


Mechanism  and  Pathology. 

In  studying  the  mechanism  of  fracfiire  certain  anatomical  features 
of  the  cnuiiuni  nnist  lie  borne  in  mind.  Of  the  vault  and  li:i>e  of 
wliieh  it  is  conij)ose<l  in  unequal  parts,  (he  tbrtner  is  globular,  thick, 
and  elastic  ;  the  latter  is  flattened,  irregular,  thick  in  places,  thin  in 
otherj>,  and  jwrforateil  at  many  points  for  the  passage  of  nerves  and 
vessels.  From  the  occi])ital  condyles,  by  which  it  rests  u|H>n  the 
spinal  column,  pass  outward,  bjickward,  .-ind  forward  varii>us  thick 
portions  or  riilges  constituting  a  strong  framework  to  connect  tlicrn 
with  the  vault  ;  the  basilar  process  and  body  of  the  sphenoid,  the 
ftocipital  crest,  and  the  [>ctrous  portions  of  the  tcmiMiml  bones;  further 
fnrward  are  the  thicker  portions  of  the  greater  and  lesser  wings  of  the 
sphenoid  and  the  fnmtal  crest.  To  a  certain  e.tteut  these  ridges  direct 
lines  of  fracture  of  the  base  to  the  thinner  iutertnediatc  segments,  but 


Fio.  46. 


Sword  cut :  nnuriKl  fmrtiirc.    (KoNio.) 


fall  can  be  erosse<l  by  them.     The  vatdt,  which  varies  greatly  in  tliiek- 

Inps*  at  diflerent   points  an<l   iti  different  itulivtiinals,  has  a  thick  outer 

(ml  a  thin  inner  table  of  dense   bntie  separated  by   the  spongy  dipioi". 

IThe  physical  chariicteristic  of  (lie  vault  whidi  tnost  concerns  us  is  its 


ctasticity,  wfiicli  is  siiHificnt  to  |)iTmit  a  fonsiiK'ralik'  clianfre  of  »h«(tc 
widiotit  riucturt' — tliat  is,  a  diatnt'tt-r  f»l' tlic  skull  am  lie  shortened  and 
tliiisc  lit  rijrlit  angles  to  it  leiintliciicd  iiy  ri>iii|(rossiMp  it  in  a  vis<',  or  a 
jKirtion  of  its  siiri'are  can  lie  ninnu'iilarily  flattened  \>y  a  lilnw. 

Tlie  effect  of  violen<'e  acting  u|>on  the  skull  varies  with  its  charartcr 
and  the  size  and  sliajw  of  the  vidnerant  liofly,  and  a|i|H>ars  in  nil  the 
gnidations  between  a  slight  crush  or  cut  of  the  outer  talile  or  of  the 
entire  thickness  of  the  lione,  through  (•ircunis<Til)ed  d<'i)rcspe<l  areas 
to  single  or  niidti|)le  fissures  running  co(n|iletel_v  around.  A  cutfinij; 
instrument,  as  a  chisel  or  sword,  eiits  partly  or  entirely  through  llip 
b(nie  and  by  its  wedge-action  may  jtroduee  long  fissures  running  fnira 
eaeli  end  of  the  cut  if  the  wea|)on  is  heavy  an<]  the  blow  |x>werfiil 
(Fig.  4G),  or,  if"  the  instrument  clianges  its  direction,  it  may  break  off 
a  piece  of  the  bone  and  raise  it  above  the  level. 

\  ntodenite  blow  with  a  [loiuted  or  edged  weapon  may  sim])ly  break 
the  outer  table,  where  t!ie  bone  is  thick,  and  de[)re.ss  it  by  crushing  the 
miderlying  dijiloi',  or,  if  the  lioiie  is  thin,  it  may  niakea  small  roundwl 
hole  in  it  without  sjdintering  or  (issuring  of  the  side.  If  the  instru- 
ment is  not  siiarp  or  edged  the  bone  is  bent  inward  and  the  effect  varies 
with  the  force  of  the  blow  and  the  prnhuigiition  of  its  action.  In  the 
slightest  form  the  elasticity  of  the  skiitl  takes  U])  and  distributes  the 
force  without  recognizable  injury  tu  the  bone.  If  the  force  is  a  little 
greater  the  inner  table,  which  is  overbent  in  the  movement,  snlits  away 

frt>ni  the  diploe  and  is  bn>ken  (frae- 

^F^«•  *"  ture  of  the  inner  table  alonel,  the 
^ — ^L^.-^.j.-~7~r^^*—  ^  unbnrken  portion  springing  back  to 
^^^j^P**  I  '^''•l^JS  ''■■*  original  jmsition  and  leaving  the 
^^  I  -"^^  fragment  more  or  less  removed  and 
▼  changed  in  position.  The  san>e  efl'ect 
has  In-en  prr>duewl  in  the  outer  table 
^^^SiSMM||^B^M^i0l9lSL^  ^y  "  hlow  from  within,  iis  by  a  bullet 
^  ^^^  "^^  (j,3{  },j,g  traversed  the  skull  from  tlie 
np|>osite  .side. 
^^  „  .^  If  tlie  force  is  still  greater  the 
j^^wHS5S'5??5BB!^^^^  Iwne  is  broken  entirely  through  to 
yS^"^  ^*^*)f  an  extent  and  in  directions  that  vary 
widely,  and  the  circnnisrril>e<l  por- 
tion remains  more  or  le.<s  depressed. 
If  the  lines  of  fracture  do  not  en- 
tirely circumscribe  the  affected  area  the  elasticity  of  the  unbroken 
(Hirtion  brings  back  the  depresso*!  piece  towanl  or  to  its  jdaec  I, Fig, 
48),  sometimes  imprisoning  in  the  fissure  a  few  hairs  or  a  portion  of 
the  head  covering.  If  the  circle  of  fracture  is  complete  the  enclosed 
jvtrtion  ri-inains  depressed,  either  l>odily  or,  more  commonly,  with 
sloping  sides  (Fig.  4{>1  Fix)m  the  e<lgc  of  the  opening,  small  fissures 
or  cir<Min)scribe<l  lines  of  fmcture  fnijiiently  run.  The  inner  tal)le  is 
always  more  extensively  broken  than  the  outer  one,  and  the  two  are 
larg»4y  se|iar;il«-«l  from  each  other  by  planes  of  fractures  through  the 
diploe  (Fig.  ."iOk  These  fnu'tures  are  almost  always  eom|M>und 
U'cause  of  the  character  of  the  causative  violence,  the  skin  yielding 


Mechanism  nf  n«rtun-  of  the  Inu-rnal  table 
by  ttendiug  of  the  bone. 


I 


Ctroomicrlbed  deprcmcd  frartvire.    (Komig.) 


nomenclature,  to  the  exclusion,  or  at  least  the  great  stibonlination,  of 
"iK'prcssion,"  wliioli  has  lunj;j  lifid  the  attonlimi  of  the  surgeon,  to  the 
hopeless  cuufuunding  of  nulieally  different  casoH  and  the  useless  or 
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harmful  geiipniliziititm  (if  tlionipeiitic  measures  the  value  of  which  is 
Klriftiy  litiiikMl.  I  havf  loiij,'  .•^oiijitit  surh  a  name  tliat  would  Ijc  di*- 
tiiictivo  and  sihort  ;  |Hls^iil^ly  "  i-irfumseriKcil  fracture  of  the  vault" 
would  si'rve  the  purpose,  although  it  is  far  from  meeting  all  the  indi- 
ciitions. 

Tlic  vast  majority  of  fractures  of  this  class  involve  the  vault,  hut 
they  occasioiuilly  occur  at  the  hase,  the  vulnentut  hotly  reachirifr  it 
tlinuifili  the  mouth  or  <jrl>it,  and  in  a  very  few  eases  even  the  condvie 
of  the  lower  jaw  lias  hceii  driven  through  tlie  nrnf  <d"  its  socket,  <ir 
tlie  ethtimid  driven  in  hy  a  Idow  on  the  nose.  Tlic  prognosis  is  worse 
in  these  hasal  eases  because  inifiortant  parts  of  the  lu-.iin  are  usually 
injured,  efficient  treatment  is  impraeticahle,  and  infection  is  more 
likely  to  occur. 

Fio.  50. 
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Circumscribed  d(.'prv9.<ied  n«cture.  Inner  aide ; 
hi'ulcd.    <KoNiu.) 


Fr&i'ture  of  internal  table. 

(BEKIiMANK.) 


The   other   grou|)  of  fractures,  those  prmhieod   by  a  force  actiii 

broadly  ujion    the  cranium    to  modify  its  shape  as  a  whtde,  incliidej 
almost  all  fractures  of  the  base,  and  a!l  so-called  "  intlirect  fractures"! 
and  "fractures  by  contrecoiip"  wliich  have  had  so  large  a  jiart  in  th»| 
tlisr.ussiou  of  this  suhjcet.     In  these,  I   repeat,  tlie  important  lesion  is 
that  ]irodtu-i'd  in  the  brain  ;  the  fnicture  is  an   incident,  it  usually  has 
no  intlueiiee  iifinti  tin.'  ]ir(tgress  of  the  case  and  gives  rise  to  no  thera- 
i)euiii'   indicalinns.     Sjniihir   brain    lesions  can    be   produced   without 
inieture,  and   tliese  cases  belong  among   injuries  of  the  brain  nither 
than  among  fractures.     This  makes  a  detailed  account  of  tlie  many 
forms,  their  relative  frequency,  and   their  more  or  less   hy|>othetieal 
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relations  to  different  ff)rm.s  of  violence  unnecessaiy  in  a  work  of  tlte 
wono  of  tliis  one. 

The  iu<k1c  of  pivxliiction  of  these  fractures  has  Itecii  the  .■%u1)jept  i>f 
close  observation,  experiment,  and  ttudy  hy  nisinv,  anioiij^  whom  I 
shall  raentiun  only  Aran,  Felizet,  Messenier,  and  Vuii  Walii.  Another, 
^uret,'  de!>orve9  to  he  remembered,  perhaps  above  all  others,  for  his 
fbtnarkablc  investiirations  and  his  theory  of  niechanisni  by  whieh  the 
changes  of  shajH;  <>(  the  er.inium  prcnluce  the  often  distant  lesions  of 
the  brain  and  nienin^i's,  a  theory  whieh,  even  if  e;irrie<l  in  its  details 
somewhat  further  than  it  can  readily  be  followed,  and  possii)ly  even 
incorreet,  li:is  yet  been  most  valuable  in  fixing  the  attention  upon  the 
intracranial  lesiims  and  clearing  away  a  large  amoinrt  of  rieiiulous 
theiiries  eoneerning  distant  effects  and   their  hypotlivtical  cjiuscs. 

Tiie  theory  of  these  fractures  as  now  ajv|>relu'M<U'd  is  based  in  part 
upiin  the  shortening  of  the  diatni'ter  in  the  ilireetion  uf  the  viideiiee 
an<l  the  consequent  lengthening  of  those  at  right  angles  to  it,  and  in 
part  nj»on  the  overbending  of  the  b<ine  under  a  like  strain.  In  a 
globular  botly  of  uniform  elasticity  the  sfiortening  of  oiu'  diameter 
under  pressure  is  necessarily  accomiianied  i>y  llie  I'ldargeineiit  nf  the 
mass  in  the  line  of  the  etjuator  .-md  in  the  eorres[i()utiing  separation 
of  the  meridians.  If  the  limit  of  cohesion  is  passe<l,  separation  (frai*- 
ture)  necessiirily  takes  plai-e  between  two  or  more  meridians,  and  the 
Ulie  of  fnieture  runs  approximately  from  ]H)le  to  pole — that  is,  from 
Be  point  struck  to  one  (liametrically  opposite — ahing  a  meridian.  To 
bc»»e  Messenier  pave  the  name  of  "  l)tirstiiig  fnietiire."  Thus,  in  the 
lull,  a  blow  received  in  the  centre  of  the  frontal  lione  and  iliri'ctcd 
:'kward  woidd  shorten  the  antero-posterior  diameter  and  erdarge  the 
ndl  in  the  central  transverse  plane  at  riglit  jingles  to  the  line  of  force, 
Bd,  if  strong  enough,  pro<luee  one  or  more  fissured  fractures  running 
»im  l)efore  backward  along  the  summit  or  side  of  the  cranium.  If 
ie  blow  were  receivetl  upon  the  siiie  tlie  lines  of  fracture  woidd  be 
insverse  thmugh  the  vaidt  or  base  or  both. 

Under  other  circumstances  not  fully  understood,  but  probably  de- 
pendent upon  lack  of  uniformity  in  or  differing  degrees  of  elasticity,  the 
yielding  along  the  line  of  impact  is  not  so  fully  or  so  promptly  met  by 
expansicm  in  the  other  plane,  an<l  the  bone  lireaksat  the  fioint  of  nmsi- 
mum  curvature  at  the  periphery  of  the  de|>rcsse(l  area  and  ahmg  wliat 
may  be  termed  a  parallel  of  latitude,  at  I'iglit  aiigles  to  the  line  of  force, 
pHMJucing  what  Von  Wahl  names  !i  "  Itending  tVactiirc.*'  Tims,  a  forre 
cting  from  before  backward  uj>on  the  centre  of  the  frontal  bone  would 
«luce  this  form  of  fracture  along  a  line  crossing  the  cranium  from 
Eide  to  side. 

The  lines  of  fracture  pro<luee<l  in  these  two  ways  are  modified  by 
lack  of  uniformity  in  the  slia[)e  and  stritctnre  of  the  cranium  and  by 
the  degree  of  the  fracturing  force  ;  the  majority  of  those  involving  the 

k-te  anrl  limited  to  a  single  zone  occupy  the  middle  fossa,  and  in  those 
t  limited  to  a  single  zone  the  violence  a[>pear-s  to  have  lieeii  greater, 
and  the  portion  of  the  vault  which  has  received  the  liltiw  shows  ex- 

'Putet:    Etudes  Ezperimcntales  et  Cliniqaes  sur  les  Trsamntistues  IVi-fbniiix,  PiirU, 
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Contusiiiii  iif  tlic  liniin  and  lacoratioii  tif  its  vcsstls  and  of  those  of 
the  j)i'a,  in  imconiplicalfd  cases  in  which  the  patient  survives  tl»e  pri- 
niarv  iujiiry,  lieal  liimily.  and  ttic  cases  in  wliicli  they  give  rise  to  » 
meningitis  of  any  extent  nr  inipurlanee  are  very  exee[)tional.  The 
extr.iv;isate<l  Ulnml  is  ali.sorheii,  or  (leeasiimallv  remains  as  a  cyrt. 
Ocea.-iiinally,  hut  very  mrely,  siip[>urjtiun  takes  phiee  licneatii  a  s^iniple 
fnietnre,  just  as  it  docs  in  closed  injuries  in  other  jiarts  of  the  body. 

Cieiieralized  conltision  of  the  hrain,  as  seen  in  the  "hnrsting"  and 
"  heiiding  ■'  fractures  and  in  those  itl'  tlie  intermediary  gronp,  is  gen- 
erally fatal,  liiit  nut  thruiigli  meniiij:;itis.  The  K-sions  are  more  exten- 
sive tlian  those  of  most  apojdexies  and  a[)parcntly  ihry  kill  in  like 
manner.  Even  in  fr.ictnrcs  of  the  hase  with  ni|i(ure  into  the  middle 
car  the  cases  in  which  an  intnierauial  infection  lias  ()riginat<.Hl  through 
this  coniinnnicatinn  with  the  exterior  are,  in  my  experience,  very  rare. 
It  is  tlie  cerehnd  lesion  that  kills,  not  the  fracture  or  any  secondary 
result  (if  the  fracture. 

In  compound  fraetiu'cs  when  int'cction  is  avoiih'd  repair  goes  on  in 
the  sjune  manner  ;  hut  if  tiic  wound  suppurates  the  infection  may  spread 
not  only  to  the  hone  hut  also,  as  in  eases  of  jihlcgmon  without  fracture, 
to  the  interior  of  the  cranium  hy  lymph  ehaniicls,  coiuiective  tissue, 
and  throinhi  in  the  veins,  and  thus  give  rise  to  snppiu-ative  meningitis 
ami  pya'inia.  In  short,  the  progress  of  a  case  is  determined  mainly 
by  the  character  and  extent  of  the  intracranial  lesions  and  tlie  pres- 
ence or  al)sence  of  infection,  anil  tlie  fracture,  as  such,  usually  has  but 
little  influence  upon  it. 

Sjrmptoms,  Diagnosis,  and  Treatment. 

The  distinction  which  has  hci'ii  made  l)etv\cen  those  cases  in  which 
the  fracfiu'c  is  an  iiujuirtant,  i>erhap.s  the  principal,  lesion  and  those'  in 
which  it  is  only  a  comparatively  unimportant  accompaniment  of  grave 
lesions  of  the  brain  ami  its  annexa  must  here  be  kept  ci>nstantly  in 
miird.  Fortnnafcly,  in  tlie  former,  in  which  the  recognition  of  the 
fracture  is  imporlant  because  of  the  thcfa|ieu(ic  iiulicatious  which  arise 
from  it,  the  diaLnmsis  is  usually  easy  ;  and  in  the  latter,  in  which  the 
fracture  seldom  dcmauils  or  can  receive  any  direct  treatment  or  att'ects 
in  any  w.iy  the  ])rognosis,  and  in  which  the  practirud  interest  is  limited 
t<(  the  intracranial  injuries,  the  fact  that  the  existence  of  a  fracture  can 
only  he  inferred,  and  not  l>e  demoustnited,  does  not  leave  us  less  able 
to  do  all  that  can  he  done  fctr  tiie  [)atient.  Instea<l,  therefore,  of  fol- 
lowing the  usual  division  of  the  suliject — fractures  of  the  vault  and 
fi-aetures  of  the  l)ase — I  shall  usi'  thai  of  rirrinimrrihnl  frodvtrs  <•/  iJie 
rati/t  i\m\  Ji.isiireil  Jnn-I II IT.1  villi  (/nirriilhal  bruin  injur tj,  with  separate 
consideration  of  the  rarer  forms  which  lie  outside  of  this  proii]>ing, 
Furtiicrmttre.  as  diagnostic  and  therapeutic  measures  in  nianv  wises 
rnn  clo.sely  together  or  even  coincide,  I  shall  at  the  s:ime  time  consider 
the  treatment. 

Circumscribed  rractures  of  the  Vault. 

As  these  fractures  are  produced  hy  a  blow  from  a  relatively  small 
body  or  from  one  having  an  edge  or  corner,  the  fracture  is  often  com 
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Ppoantl  and  the  diiifrnosis  is  made  by  direct  iiisiwetiun  unci  |iitl[i;iti(iti  of 
Itiie  Ixirie.  In  mojit  <'ase.s  tlicre  is  ni>  dittieulty  ;  tlie  ('r;igiin'nt.s  <';m  l)e 
Iceeii  and  felt  at  tiie  hotloni  of  the  wound,  :inrl  it  rennitns  otdy  to  deter- 
f  mine  the  exti'nt  of  the  fracture  and  ajijvly  the  apunipriate  treatment.. 
In  the  iluuhtful  aiscs  the  hone  lia.s  to  be  ejircfuUy  examitu'd  in  .sejircli 

>iif  a  fi.ssnre,  or  it.s  condition  and  the  eharacter  of  tiie  viohnice  eon- 
«iderc<l  :i:(  bearing  upon  llie  [troliahihty  ol"  a  fnieture  of  tlie  internal 
table. 

In  respect  of  a  fissure  the  edge  of  tlie  torn  iierioiiteuni  can  esjsily  be 

tni?taken  for  one  by  touch,  or  a  cranial    suture  liy  the  eye.     Tlie  error 

"^in  the  first  case  is  so  ejisily  made,  even  when  one  is  on  his  guard  against 

it,  that  the  finger  siiould  not  be  trusted  ;  in  the  serond   the  fissure  can 

^gf-nerallv  ha  recognized  i>y   its  bleeding,  wlu'u   fr<'sh  or  when   rtihbod. 
The  im|>ortanee  of  its  recognition  comes  from  its  possilih'  indication  of 
more  extensive  fracture  l)cncath  an<l  from  the   fivijucnt  advisability  of 
^enlarging  it  for  thorough  disinfection. 

When   the   bone  is  distinctly  broken  and  depressed,  even  when  the 

»rea  is  small,  the  depressed  |K>rlioti  should   be  raised.      If  it  jtrovcs  to 

^be  only  a  fracture  and  de|)rcssion  of  (he  (uifcr  tabli'  tlie  operation  needs 

to   be  carrie<l   no   further  ;  the   wound    is  washed   and  closed.      If  the 

entire  thickness  of  the  Ihuic  is  broken  the  deeper  as  well  as  the  super- 

Ificial  fragments  nuist  be  rcmovetl.  It  is  rarely  necessary  to  use  a 
trephine  for  this  pur|K>se,  for  tlie  corner  of  a  chisel  or  elevator  can  be 
engagetl  under  the  edge  of  a  fragment  and  thus  raise  it,  and  after  one 
piece  has  lieen  removed  the  removal  of  the  dcc[»er  mies  is  easy,  for  they 
cin  l>e  grasped  with  forceps  and  withdrawn  by  c;ircfiil  traction  ;  tlie 
amount  of  inti-rual  table   rciiiovitd  is  usually  greater  lliaii    that  of  the 

I  outer  table.  If  the  diini  is  torn,  and  there  is  no  bleeding  from  the  pia,  the 
Ofiening  in  the  dura  shoidd  be  closed  with  catgut  sutures  ;  if  there  is 
free  bleeding  from  the  pia  the  wound  should  be  packed  with  gauze  for 
a  few  hours,  after  whieii  the  o|(ening  in  the  dura  may  be  closed.  The 
i>verlying  st)ft  parts,  including  ihe  pcrioraiiitini  as  faras  pri.-sibic,  .should 
be  closc<l  with  sutures,  a  small  gjiu/e  <lrain  being  inserted  and  main- 
tainetl  for  a  day  ortwo.  Tlie  scalp  should  be  shaved  for  some  distance 
about  the  wound  and  thoroughly  (lisiiifeeted  byserubiiing  and  vvashing 
with  bichloride  before  anything  is  <lone  to  the  bone. 

I  When  the  gap  left  by  the  removal  <if  bone  is  large  and  the  wotnid 
19  clean  a  thin  sheet  of  aluuiiniini,  eelhiloid,  rubber  tissue,  or  foil  cut 
to  fit  it  ni.ay  be  inserted  in  it.  The  softer  materials  seem  to  answer  as 
well  :t3  the  firmer  ones  by  leading  to  the  formation  of  a  thick  and 
tough  oi<'atri.x.  Gold  foil  or  riil)l)er  tissue  has  sometitnes  been  placed 
I)ent3itl>  the  torn  diini  to  prevent  meningea!  adhesions,  but  either  is 
rml)le  to  induce  exagtrerated  cicatricial  foiiiiation.      Krccniaii  has  lately 

»re<'<imnieii<lcd  the  use  of  the  lining  nienibnne  of  an  e^g. 
In  small  perforations,  as  by  a  nail  or  <'ven  by  the  end  of  a  small 
Utirk  (the  handle  of  a  paint-brush  in  one  of  my  own  cases),  the  ojien- 
ing  niu.st  be  enlarge<l  by  the  chisel  or  trephine  for  the  better  cleaning 
of  the  deeper  parts  of  the  wound  ;  and  in  jiistol-shot  fractures  this  is 
al'^)  necessary,  but  onlv  for  the  same  purpose  and  for  the  removal  of 
the  ball,  if  it  is  within   easy  reach,  and  of  small   fragments.     JJulleta 
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can  henl  in,  and  without  giving  risi'  t<i  l!it<»  ronsec|Uenccs  ;  and  I  think 
the  ^i)^l■^s  (if  uliotii|il^  tu  ffiiiovo  a  luilU't  are  greater  than  those  of  Icsn- 
ing  it  in  jilaee  if  the  orilice  of  •■iitrv  is  the  only  cnuimiiiiii-ation  with 
the  ext«ri<ir  and  fini  l>e  thonmghly  cleiuied.  If  t!ie  bullet  in  its  jmis- 
sage  has  opened  the  ethmoid  ix'lls  or  the  frontal  sinus  infeelinn  fnini 
that  side  is  proiiahle  and  tlie  hullet  sh<itdd  be  reinovetl  if  jMissible,  but 
whether  it  is  removable  or  not  the  prognosis  is  thorougidv  bad. 

In  any  of  these  eases  there  may  be  free  hemorrhage  from  witliin  tlie 
enniitim  ;uid  escape  fif  brain  tissue,  or,  very  rarely,  a  How  of  cereliro- 
spinal  li(jiii<l  eoniing  from  the  snbaniehnoid  sj)Mee  or  even  frf>ni  the 
lateral  ventriele.  Hleeding  from  a  wonnded  sinus  can  bo  arrested  by 
latenil  ligature  or  suture  or  by  packing. 

Circumscribed  depression  without  wound  of  the  soft  parts  may  l)e  reeog- 
nized  liy  (he  linger,  whii-h  vvlicn  carried  lirndy  along  from  the  adjoining 
bnne  appreciates  the  eliaiige  in  level,  Init  a  very  similar  sensation  is 
given  by  the  swollen  circular  margin  of  a  deeji  eimtusion  ;  that  is,  tlie 
linger  [)asses  over  a  tirni  rim  to  a  soft  central  area  which  pnggests 
de]iressic)n.  P^rror  can  be  avoided  by  making  firm  pressure  on  the 
hai'd  margin  and  then  passing  slowly  fowani  the  centre  ;  the  margin 
yielils  under  the  pressure  and  the  finger  recognizes  the  level  resistance 
of  the  bone  thronghotit. 

In  these  cases,  as  i n  the  j>reccding,  general  symptoms — cerebral  shock 
or  contusion — may  be  slight,  transient,  or  al)seut ;  the  stniniing,  the 
partial  or  complete  unconsciousness  jiasses  and  is  ]ierhap.s  foll()\ved  by 
nausea  and  heailachc  ;  if  tliey  are  more  than  this  they  indicate  gener- 
alized lesions  that  bring  the  <'ase  into  (he  intcrtjiediate  group,  to  Ix' 
subscfjuently  eonsiilcrcd.  If  the  depression  is  innnediately  over  a  jwr- 
tion  of  tiic  motor  area  or  a  special  centre  there  may  be  a  corres]>onding 
paralysis  or  abolition  of  function.  Very  rarely  a  fluctuating  tumor 
may  Ibmi  under  the  skin  which  on  )iuncture  proves  to  contain  cerebro- 
spinal li(piid  that  has  escaped  tiiiough  (he  torn  duni.  This  has  been 
observed  only  in  young  children. 

In  the  treatment  of  these  simple  eircumscribed  fractures  with  depres- 
sion there  are  two  things  to  be  considered  ;  the  etl'ect  upon  the  brain  and 
meninges  if  the  depression  jiersists,  and  the  risks  involved  in  reli<'viug 
it.  The  reasons  have  been  given  above  for  the  belief  that  pers-istent 
depression  is  not  often  responsible  for  the  late  functional  disturbances 
that  have  been  attributed  (o  it,  and  that  conse(|neutly  it  does  not,  ill 
the  absence  of  s]ieclal  indications,  im|»eratively  rc()uire  relief.  IJut, 
on  the  other  hand,  although  it  is  |iro|ierly  urgeil  that  the  unbroken 
skin  is  a  safer  protection  against  infection  than  the  strictest  asepsi.i 
(Konig),  ypt  the  danger  incurred  in  making  an  opening  in  the  vault  of 
the  cnuiium,  esj)ecially  il'  the  dura  is  nut  wounded,  is  so  slight  that  I 
cannot  criticise  those  who  act  upon  the  conviction  that  it  is  less  than 
those  of  persistent  ilisjilacenii'tit  even  when  th<'  disadvantages  of  the  i 
resultant  gap  are  taken  into  account.  This  ,'ip|(lies  only  to  small  areas ^1 
of  depression  and  the  removal  of  otdy  a  small  portion  of  bone.  The  ^ 
special  indications  referred  It),  which  call  for  operation,  are  found  in 
the  evi<lences  of  localize<l  |)ressure  or  of  hemorrhage  from  a  branch  of 
the  middle  meningeal  artery.     (See  below.)     The  value  of  a  localized 


1 

I 

! 

I 
I 
I 


FRACTURES  OF  THE  SKULL.  133 

symptom  (monoplegia,  etc.)  is  much  greater  in  a  fresh  injury  than 
wlien  it  occurs  alter  the  lapse  of  a  few  days,  for  in  the  latter  case  it 
may  be  due  to  the  spread  of  inflammation  from  a  primary  focus  at 
some  little  distance  from  the  centre  which  corresponds  to  the  |)amlysis. 

Fissured  Fractures  with  Oeneralized  Brain  Injury. 

These,  let  me  repeat,  are  the  "  bending  "  and  "  bursting  "  fractures 
produced  by  violence  acting  broadly  upon  the  skull,  changing  its  sliape 
temporarily  beyond  the  limits  of  its  elasticity,  and  causing  contusion 
of  the  brain  with  larger  or  smaller  hemorrhages  especially  upon  its 
surface.  In  the  great  majority  the  fracture  occupies  or  extends  to  the 
base  of  the  skull,  and  the  injury  is  hence  generally  s{>okcn  of  as  fracture 
of  the  baJte.  The  principal  injury  is  the  lesion  of  the  brain,  and  the 
associated  fracture  is  mainly  of  inifwrtance  as  indicating  that  the  injury 
to  the  brain  is  probably  extensive  and  grave.  The  opinion  long  held 
that  fractures  of  the  base  were  neces-wrily  fat<il  has  been  shown  to  be 
exaggerated,  but  yet  the  percentage  of  mortality  is  high,  and  similarly 
prrHluce<l  fractures  of  the  vault  have  a  like  gravity.  The  chief  symp- 
tom of  the  brain  injury  is  unconsciousness,  more  or  less  complete,  with 
the  history  of  a  blow,  irregularity  of  the  pupils,  and  a  moderate  rise 
of  temperature.  The  high  temperatures  which  have  been  spoken  of 
zs  constant,  105°  to  107°  F.  (Phelps),  I  have  seen  only  in  the  few  hours 
Iwfore  death.  Paralytic  symptoms  and  symptoms  connected  with  the 
circulation  and  respiration  dei)end  upon  the  jwrtions  of  the  brain  and 
rae<]ulla  involve<l  in  the  injury. 

The  differentiation  is  with  other  forms  of  coma,  especially  the  alco- 
holic, and  is  often  extremely  difficult  or  even  impossible,  as  when 
alcoholism  coincides  with  trauma.  The  -points  of  difFerence  (with 
many  exceptions)  are  that  in  alcoholic  coma  the  ttnnporature  is  not 
raise<l,  the  uncimsciousness  is  less  deep,  the  pupils  arc  c(|ual  and  respon- 
sive. It  must  always  be  remembered  that  the  two  conditions  may 
coexist. 

The  symptoms  belonging  to  the  fracture  itself  are  hcmorrluiges, 
ecchymoses,  occsusionally  a  watery  discharge  from  the  ear  or  nose,  and 
deafness  of  the  ear  of  the  affected  side. 

Hemorrhage  from  the  ear,  nose,  or  inoutii  is  fretjuent,  that  from  the 
ear  being  almost  jKithognomoni(;  of  a  fracture  through  tlie  p<!trous  jwr- 
tion  of  the  temporal  bone;  it  is  usually  slight  but  may  be  profuse. 
Konig  refers  to  a  case  in  which  the  flow  from  the  middle  ear  through 
the  Eustachian  tul)e  into  the  mouth  was  so  abundant  tliat  he  felt  obliged 
to  do  tracheotomy  to  prevent  suffocation.  Bh^eding  from  the  ear  which 
may  Ikj  mistaken  for  that  of  a  fracture  of  the  base  may  be  due  to  rup- 
ture of  the  membrana  tympani  or  to  injury  of  the  external  auditory 
canal  by  a  blow  upon  the  chin  which  has  force<l  the  condyle  of  the  jaw 
backward,  or  even  to  a  fissure  of  the  vault  extending  to  the  mastoid 
process. 

Ecchymosis  at  certain  points,  not  due  to  direct  contusion,  is  signifi- 
cant of  fracture.  The  most  <'ommon  is  that  beneath  the  ocular  con- 
junctiva, spreading  to  that  of  the  lids  and  then  to  the  skin  of  the  latter; 
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it  is  most  constant  .'III fl  marked  in  tnictiiivs  of  tho  orliital  plate  anil 
:>|)lK'ii()i(l.  A  .-lijilit  tcclivmo.-is  lifliiiKl  tlii;  car  ia  of'ton  found  after  a 
day  or  two. 

A  watery  discharge  IVoiij  the  car  aftor  fWicture  of  the  base  is   not 


I 


iiifrwjiient  and  is  sotiu'tiiiies  very  profuse  (in  one  case  63  ounces  in 
fiKiraiid  oMf-lialf  days!.  Four  varieties  ditt'eriiig  in  the  amount  and 
character  of  llir  discliar^fo  have  hccn  observed  ;  (1)  Tlie  How  is  ahun- 
dant  and  jirolonircd,  llicli([nid  contains  a  la rtre  pri)|iortiiin  of  chloride  of 
sodium  and  hut  little  alhiiniiu,  and  is  then  duuhtless  tlie  cerehro-spiiial 
li<|ui<l  of  the  snhanielMioid  space  an(J  sinuses  escaping:  through  frac- 
ture of  tfie  intental  auditory  eaual  and  nijitiire  of  the  tympaiiuin.  ["!) 
The  How  is  similar,  hui  the  li(|uiil  is  hijihly  albiimimiusaud  without  chlo- 
ride of  soiliuii)  ;  aiitiijisy  in  some  cirses  has  shown  a  fraclin-e  tliroiijrh  the 
uiiihlle  and  iiitenial  ear  hut  not  throu;,di  the  internal  andittirv  mmal ; 
the  litpiid  is  pnihuhly  lymph  coming  from  the  lartre  arachnoid  lynipli- 
s]iaee  wliieii  nornially  comrnnnii^tes  with  that  occupied  hy  the  jicri- 
lymph  of  the  lahyrinth  or  liquid  Cotntmii.  (3)  The  flow  is  ahutxlaiil 
and  alhnmiiious,  hcconiing  scanty  and  pnrnh'ut  ;  prohatdy  an  iuHani- 
inatnry  discliarge  from  the  snriiice  of  the  cavity  <if  the  tympanum. 
(4)  The  How  is  scanty,  appears  late,  is  albumimjus  and  re<ldtsh,  and  is 
jirohahly  the  s<.'ruin  fif  extravnsated  blood:' 

Deafness  of  tlie  ear  of  the  atl'ceted  side  is  due  tt»  injury  of  the  middle 
or  internal  ear  or  of  the  acoustic  nerve  in  its  passage  through  the  bone. 

Paralysis  of  other  cranial  nerves  is  oerasionally  obscrve<l,  the  result 
of  direct  injury  of  the  nerve  or  of  pressure  upon  it  by  extniva-ated 
liliiiid.  Par;dysis  ofihe  limbs  is  caused  by  intracranial  hemorrhage. 
Slowing  of  the  pulse  and  irregularity  of  the  respiration  indicate  hem- 
orrhage in  the  medulla. 

Fissured  fractures  of  the  vault  are  sometimes  recngnizjiblc  by  a  differ- 
ence in  th(^  le\cl  of  the  two  sides  and  even  in  rare  case.s  by  the  inde- 
pcndnit  inability  of  the  two  parts  of  the  cranimn.  Auscultatory 
jiercnssioii  has  been  alle^'eti  to  be  a  mcjins  oi' recngnition  of  a  fissure, 
but  1  have  found  it  whnlly  untrustworthy.  The  general  syniiitoiiis  are 
the  s;ime  as  when  the  fracture  occupies  the  base  and  arc  dependent  upon 
simihir  lesiims  of  the  brain. 

Kmphysema  of  the  scalp  is  a  rare  symptom  and  is  due  to  the  escape 
of  air  into  it  after  fracture  opening  the  niastuid,  frontal,  or  ethmoid 
sinuses. 

The  treatment  of  (Ih'sc  iVaetnres  is  medicinal  and  expectatit  :  absolute 
(piiet,  light  diet,  laxatives,  and  coM  to  the  head   if  indicated  by  rest- ^ 
lessness,  headache,  or  other  symptoms  of  cerel>ral  irritation.     In  fra<*-H 
tures  of  the  base  with  bleeding  frnm  the  ear  a  light  plug  of  iodoform 
gauze  may  be  (ilaced  in  the  cxteriud  meatus,   but  more  active  mcjisurcs 
to  disinl'ect  this  region  >ecm  tn  tne  wholly  itucailed    (nr  in  view  of  the 
fact  that  a  route  for  infection  fVoni   the  imnitli  through  the  iMistachiaii      i 
tube  remains  and  cannot  be  protected.  fl 

When  the  fracture  involves  the  vault  and  is  eomjtonnd   the  wound  ™ 
shoidd  be   thoroughly  cU-anscnl,  and  to  this  end  it  is  proper  to  chisel 

'  For  ilitt'rfstiriKcU'tailsnf  these  symptnms  tlie  reii<ler  is  referred  to  Hiwett.  in  Holtnes'S| 
SysU'iu,  vol.  i.  ;  Vuii  U>-r)i;mttiiii,  in  IK'UMcbeCUtrurfiie,  Lief.  JU, andKuswvll  Park. 
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iWay  the  sides  of  the  fissure,  but  I  do  not  think  it  jiidii^ious  to  enlarge 

the  wound  in  tlie  Sfalp  in  onit-r  t(t  follnw  ii|)  the  (issun-  and  treat  it 

IS  througlioul  its  entire  iengtii.     Tiie  intoribrunce  is  solely  llir  disin- 

tion,  and  in  fre^h  cases  we  may  be  confident  that  infection  has  not 

much  iwyond  the  limits  of  tlie  external  WDtiiid.      I)epressiiin  of 

side  of  a  fissure  of  the  vault  is  nut  a  justification  for  making  an 

cision  through  tiie  unhrnkcti  skin. 

The    same  principles   a|>ply  to  the    treatment  of  the  intermediary 

)up — extensive  comminuted  fractures  with   nmrkerl  general   cerebral 

raptomii.     The  imjxjrtant  lesion   is  that  of  the  braiti,  aucj   it  is  not 

probable  that  g<K>d  cm\  be  got  ijy  reuioval  of  fragments  or  relief  of 

epre-ssion  that  will  conipcnssite  for  the  risk  incurred  in  divitling  the 

nbrnken   scalp.      Possibly  the   relief'  of  tension  by  draining  away  the 


exudate  through  an  incision  may  be  an  important  advantage,  but  this 
has  not  been  demonstrated.  If  the  fracture  is  compound  the  wound 
inu^t  be  eleane<l  and  protected,  and  atlvantage  may  be  taken  of  it  to 

I      do  whatever  the  oonditiou  (»f  the  bone  rei|uires,  but  thi^  caiuiot  be 

L     cxjK-cte<l  to  liave  any  imporlaut  inlhictice  upuu  the  progress  and  ont- 

^^ome  of  the  injiu'y. 

^H    C-ertain  exceptional  forms  of  injury  require  separate  description. 


Possible  Fracture  of  the  Internal  Table. 


^      kii 


When  the  skull  has  been  contused  (couipoinid)  by  a  blow  of  the 
kind  known  sometimes  to  pnxlucc  fraetiireof  the  internal  taiile,  such 
a  glancing  bullet  or  a  sliaqy  blow  by  some  small  object,  there  can  be 
.serious  oijjeclion  to  trephining  in  order  to  insure  cleanliness  and 
determine  tlie  condition  of  the  internal  table,  if  care  is  taken  npt  to 
o[>fn  the  dura;  and  even  when  the  skin  is  not  broken,  if  well-marked 
.symptoms  of  lo(ralize<l  cerebnd  injury  are  present,  a  similar  interference 
would,  I  think,  Ih?  justifiable  as  an  attempt  to  relieve  a  /ofnf  and 
limited  injury.  But,  I  repeat,  the  known  instances  of  fracture  of  the 
internal  tiiljle  alone  are  very  few,  and  almost  all  of  them  eonijKiund 
and  fatal  by  infection  through  the  seal])  wound.  If  it  is  claiuu'd  that 
there  are  many  simple  (not  compnund)  ones  which  pass  luirecognized 
cause  the  jiaticnt  recovers,  it  nnist  be  added  that  that  then  is  proof 
at  an  ojwration  is  not  always  nceess;iry.  The  diagnosis  ot'  probable 
cture  of  the  internal  table  has  been  not  infre<|ni'nlly  made  t'or  no 
etter  rea.son  than  that  no  otiier  could  Ix^  jxjsitiveiy  made.  Such  mis- 
es  would  be  less  frequent  and  oHicions  treatment  woidd  l>e  ran»r  if 
fact  was  fully  appreciated  that  early  genenil  cerebral  syraptonis 
n  generalize<i  ccrebnd  lesions,  and  that  such  camiot  be  relieved  by 
I  measures.     For  the  latter  there  must  be  local  indications. 


Rupture  of  the  Middle  Meningeal  Artery. 

Rupture  of  the  middle  meningeal  artery  or  of  one  of  its  branche.i  by 
~*  fracture  crossing  its  course,  or  even  withcjut  fracture,  is  a  not  iutVi:v 
jnent  injury  of  great    inqHirtanee  and   reciuiring  immediate  operative 
ulief.     As  the  vessel  lies  in  a  gro<ive  on  the  inner  surface  of  the  bone 
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and  is  cftvcred  l>y  tlie  dura,  tlie  licmnrrlmgc  commotilj  takes  place 
betwet'ii  tlie  dura  iind  tin;  Uotic,  stri[>jiirij;  u[t  tlie  iiiruKT  .sometimes  for 
a  coiisiclcraljle  disliiiii'c  and  caiisiiig  s_vrn|tt<)ins  iif  local  aii<l  .sometimes 
of  giTieral  cdnnn'cssioit.  (isiially  ihcre  is  an  iiittTval,  half  an  liour  to 
tlirec  litiiirs  (orcasi()nally  very  iiitich  Umt^iT,  even  eight  <l:iys  in  one  of 
Kiinig's  cases),  between  tlie  lilow  and  the  develojiiiient  of  the  syrap- 
tonis,  an  interval  during  which  the  patient  may  seem  entirely  well  but 
which  in  other  cases  may  lie  masked  Ijy  (he  symptoms  tif  eerebral  shock 
oeeasioncd  liy  the  primary  violence;  the  recognition  in  tlic  latter  case 
must  then  enme  throtigh  tlie  steady  i iiercjts*;  in  the  symptoms  and  fre- 
(piently  the  limiteti  |)aralyses  eausi'd  by  pressure  npoii  portions  of  the 
motor  area.  The  pulse  becomes  slow  ([lulse  of  pres,sure),  and  tlie 
jinjiils  unerjnal,  that  on  the  side  of  the  injury  being  usually  dilat<:-<l. 
The  |uir;dyses,  of  course,  are  on  the  opposite  side  of  the  l)o<Iy  ;  if  lim- 
ited they  indicate  a  hemorrhage  between  the  dur.i  and  the  bone;  if 
dilfiise,  a  hemorrhage  into  the  araelinoid  space. 

Left  to  itself  the  injury  terminates  tiitally  in  the  great  majority  of 
ca.ses.  Relief  must  be  given  by  ri'moval  of  tiie  extravasateil  blood 
and  arrest  of  the  bleeding.  Tlie  tlitticulty  may  be  to  determine  the 
point  at  which  the  trcjihine  is  to  be  a[tplied  to  meet  the  indications;  the 
guides  thereto  are  fnrnislied  by  external  evidences  of  injury,  the  scat 
of  the  fracture,  the  situation  of  the  centres  corresjionding  to  the  jmral- 
yses,  the  anatomical  relations  ol'  the  artery,  ami  the  relative  fre<piency 
of  hemorrhage  at  dillereiit  points.  The  artery  runs  from  the  foramen 
spinosuiu  across  the  middle  fossa  and  iqward  along  the  greater  winp 
of  the  sphenoid  and  divides  into  two  brauehcs,  of  which  the  anterior 
runs  forward  near  tlie  outer  part  of  (he  li'sser  wing  of  the  s[>henoi<l  to 
be  distributed  iriuter  (lie  iVoutal  un<t  anterior  [tortinn  of  the  ]>arie(al ; 
the  |K>st<'rior  runs  horizontally  l>ackward  across  the  base  of  the  petrous 
portion  of  the  teni]ioral  to  the  posterior  inferior  angle  ot'  the  parietal 
and  the  occiput.  The  most  freipient  !-eat  of  rupture  and  hemorrhage 
corresponds  to  the  lower  anterior  portion  of  the  parietal  bone  (anterior 
branch  uf  the  artery)  ;  the  next,  but  niiich  less  lVc(|uent.  corresjKjnds 
to  the  lower  [losterior  jtortiou  of  the  parietal  and  the  adjoining  por- 
tion of  the  occipital  (posterior  braiiclij. 

The  size  of  the  extmvasation  varies  greatly  ;  I  have  seen  one  of  less 
than  an  ounce  directly  above  the  ear  in  whit'h  the  symjitoms — stuptir  ■ 
and   limiteil    paralysis — were  well   marked    and   which  wa,s  cure<l  by 
operation. 

If  the  exact  position  of  the  extmvasation  cannot  be  determine<l  and 
if  no  indication  is  fiiniished  by  a  line  of  fnicltire,  an  opening  made  near 
the  point  where  the  i'rontal,  parietal,  and  temporal  bones  meet,  say  two 
finger-breadths  above  the  zygoma  and  an  inch  behind  the  external 
angular  process  of  the  frontal,  will  expose  the  most  fre(]nent  seat  and 
also  the  anterior  branches  of  tlie  artery.  An  opening  about  thre<'  inches 
<lirectlv  behind  this  will  ex])os<'  the  posterior  region. 

The  opening  should  be   made  with  the  trephine  or  by  removing  a 
broken  fi-tgitK'ut,  and  if  the  extravasjition  is  not  at  once  cncoiintereil 
the  dura  should  be  carefully  separated  from  the  bone  in  different  direr- j 
tions  in  search  of  it.     When  found  the  blood  .should  be  picked  or] 
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\rashed  out  if  clotted,  and  bleeding  points  should  be  secured  if  po&<ii- 
ble,  or,  failing  that,  the  wound  should  be  packed  in  their  neighbornood. 
The  artery  is  often  difficult  to  secure,  esi)ecially  when  its  point  of  rup^ 
ture  is  not  within  the  opening  made  by  the  trephine.  Temijorary 
pressure  with  the  finger,  an  artery  clamp,  or  even  a  pad  of  gauze  has 
been  successfully  employe<l.  In  all  my  own  cases  the  bleeding  has 
stopped  spontaneously  before  the  removal  of  the  clot. 

Perforating  Fractures  of  the  Base  through  the  Orbit. 

Perforating  fractures  of  the  base  through  the  orbit  are  extremely  grave 
and  rarely  accessible  to  treatment,  the  important  lesion  being  usually 
that  of  the  brain.  In  the  extent  of  these  lesions  and  their  consequences 
the  variations  are  very  great.  I  have  seen  the  breech-piece  of  a  shot 
gun,  about  six  inches  long,  driven  into  the  brain  through  the  nose  and 
orbit  and  carried  there,  uurecognized,  for  more  than  two  months,  the 
patient  recovering  sufficiently  to  take  a  railway  trip  to  the  city  in  order 
to  have  the  deformity  of  his  face  relieved  ;  and  in  another  a  single  bird- 
shot  (No.  7)  which  entered  just  above  the  tendo  oculi  and  passed 
through  the  lower  part  of  the  frontal  lobe  directly  back  nearly  to  the 
Sylvian  fissure  caused  death  in  a  week  without  any  evidence  of  inflam- 
mation and  with  only  a  minute  intnicnmial  hemorrhage.  Sometimes 
an  important  feature  is  tiie  wounding  of  the  cavernous  sinus  or  of  a 
large  arterj'.  Another,  and  frequent  one,  is  the  infection  of  the  deeper 
portion  of  the  wound  by  the  vulnerant  body  even  if  the  superficial 
portion  of  the  wound  is  small  and  heals  kindly.  The  common  cause 
IS  the  passage  of  a  small  body — a  bullet,  cane,  pencil — through  or  even 
between  the  eyelids.  I  have  seen  two  cases  in  which  a  slender  stick 
(the  end  of  an  umbrella  in  one)  had  thus  penetrated  and  had  broken 
off;  both  patients  died,  one  after  removal  to  another  hospital  and  opera- 
tion there  by  the  large  oniega-flaj)  to  expose  tlic  base  of  the  brain,  pro- 
fuse venous  bleeding  which  could  not  be  arreste<l  was  encountered  and 
the  patient  died  shortly  after  removal  from  the  table. 

Similar  wounds  through  the  nose  and  mouth  are  even  more  exposed 
to  infection. 

Sununarjr. 

The  principles  of  treatment  may  be  thus  summarized :  Danger  to  life 
and  function  comes  mainly  from  generalized  contusion  of  the  brain, 
large  or  small  intracranial  hemorrhages,  and  intracranial  infection 
through  an  open  wound ;  the  fracture  itself,  as  sucii,  even  when  asso- 
ciated with  depression,  is  rarely  a  factor  in  the  fatal  result. 

Against  generalized  cerebral  injury  the  only  treatment  is  medical — 
rest,  sedatives,  laxatives,  cold  to  the  head.  Against  infection  we  have 
prevention  and  disinfection;  after  it  is  fairly  estal)Iished  disinfection 
and  drainage  have  a  restricted  availability.  Consequently,  fractures 
of  the  base  and  fissured  fractures  of  the  vault  not  compound  do  not 
require  operation.  When  compoimd,  the  wound  may  be  enlarged  suf- 
ficiently to  permit  disinfection  of  the  area  already  exposed  to  infec- 
tion; and  for  the  purpose  of  this  disinfection  a  fissure  may  be  enlai^ed, 
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but  tliirt  enlargement  sljonlil  not.  lie  carrie<l  mncb  beyond  the  limits  of 
tilt'  orij^iiKil  WMtind. 

Dcprossioii  (>r  ji  |»f>rtii)n  of  tlie  skull  below  its  normal  level  is  not  a 
cfintlitiitti  wliirli  always  needs  Ui  lu-  cnrrc'cted.  The  asstx-iated  comli' 
tions  whifh  iiidiftitr  its  cHrrcelitin  are  limiteii  paralyses  due  to  pressure 
of  the  <U'presseil  j>orti<in  upon  the  underlying  {Mirtitju  of  the  brain 
CVmdition^  which  ju'<tiji/  its  enrreetion  are  an  assoeiated  wound  of  tlift 
sealji  and,  in  sim[»le  fractures  with  a  well-detined  >nial!  area  of  depres- 
sion, tlie  absence  of  symptoms  of  genendi/.ed  injury  of  the  brain  au 
consMjuently  of  fissures  nidiatintr  from  the  depressed  area  wliieh 
would  favor  the  extension  of  infeetion  if  it  slionld  oeeur  in  the  wound 
made  for  the  relief  <if  the  deivressiiui. 

Epithu'al  lu'morrhage  (rupture  of  the  middle  meningeal  artery 
rerpiires  ojienition  for  the  removal  of  (he  extravasjited  blood  and  tlit 
arrest  of  liemorrhage. 

A  monoplegia  promptly  ftdlnwing  a  blow  upon  the  liead  is  an  ind* 
eation  for  the  aii[>lieation  of  t!ie  trephine  over  the  eorresponding  co^ 
tical  eentre,  with  the  expectation  of  thereby  removing  a  elot  or  i 
fragment  whieh  is  making  ])ressnre  on  that  pf»rtion  of  the  brain. 

Late  funefional  eerebnd  distin-lsanees  (ejiik'jisy.  ete.)  appear  to  h 
so  mueh  more  closely  eonneeted  with  injury  of  the  t)rai[i  and  meninge 
whii'h  cannot  lie  ciirrected  bv  a  jirimarv  (»]ieration  than  with  traumatii 
irregularities  on  tlie  imier  surface  of  the  skull  wliieh  can  be  thus  cor 
reeled,  that  an  early  openition  for  their  prevention  is  not  indio4it(^. 

Severe  meningeal  or  cortical  iiiHarmnalion,  not  connected  with  a| 
external  wound,  is  so  rare  that  operation  for  its  prevention  is  not  indi 
cated,  and  is,  indeed,  more  likely  to  produce  it  than  to  prevent  it 


CHAPTER  XL 

FRACTURES  OF  THE  VERTEBRAE. 

FBAcrrRRS  of  the  vertebrae  have  tliis  in  common  with  fractures  of 
the  skull,  that  most  of  their  importance  depends  upon  the  associated 
injiin-  of  the  nerve-centres  and  trunks  contained  within  their  canal, 
but  tiiey  have  in  addition  the  importance  due  to  the  function  of  the 
spine  as  a  support  for  the  head  and  trunk.  Upon  the  integrity  of  this 
support  depend  not  only  the  power  of  locomotion,  but  also  grace  of 
carriage  and  dexterity  in  the  use  of  the  limbs. 

The  spinal  cord,  occupying  the  centre  of  the  vertebral  column,  is 
eiciently  protected  against  any  external  violence  that  is  not  sufficient 
to  break  the  bones  tliat  constitute  the  latter,  or  the  ligaments  and  mus- 
cles that  bind  those  bones  together ;  and  the  column  itself  is  constituted 
in  a  manner  that  combines  elasticity  and  mobility  with  the  necessary 
firmness  and  rigidity.  The  bcnlies  of  the  vertebrae,  increasing  in  size 
from  above  downward  in  correspondence  with  the  variations  in  the 
weight  and  strain  which  the  different  ones  are  called  nyton  to  bear,  are 
composed  of  spongy  tissue  and  separat€<l  from  each  other  by  the  elastic 
inter\'ertebral  cartilages,  and  prevented  from  changing  their  positions 
by  the  interlocking  of  the  articular  processes  upon  the  sides.  The 
general  form  of  the  column  is  that  of  a  long  slender  <!one  with  a  double 
antcm-|)osterior  curve,  and  its  comjM^nent  parts  are  strongly  bound 
JoRether  by  ligaments  and  muscles  allowing  a  range  of  motion  which, 
fhile  small  between  each  pair  of  vertebne,  is  in  the  aggregate  consid- 
erable. Mechanically,  therefore,  the  spine  is  exposed  to  fracture  by 
<lipi?ct  violence,  like  other  bones,  and  by  indirect  violence  through 
CMggeration  or  straightening  of  its  normal  curves. 

In  the  displacements  following  fracture  the  corresponding  joints  may 
be  dislocate*!,  and  as  in  dislocation  there  may  be  associated  fracture,  and 
"•'*  the  symptoms  in  the  two  forms  of  injury  arc  in  many  n?spects  the  same, 
they  are  sometimes  grouped  as  "fracture-<lislocations"  of  the  spine. 

Fractures  of  the  vertebne  are  relatively  rare,  0.5  |)er  cent,  in  my 
statistics  (Chapter  I.).  Gurlt  collected  270  cases,  with  444  fractures, 
an<l  found  that  fractures  of  the  cervical  iiud  dorsal  vertebrae  are  about 
equally  frequent,  178  and  184  respectively,  while  those  of  the  lumbar 
vertebrae,  82,  are  much  less  common ;  that  the  fatal  cases  of  fracture 
of  the  cervical  vertebrae  are,  however,  considerably  more  numerous, 
actually  and  relatively,  than  those  of  the  two  other  regions  ;  that  the 
fifth  and  sixth  cervical,  the  last  dorsal,  and  the  first  lumbar  are  more 
ffeqiiently  broken  than  any  of  the  others ;  and  that  it  is  common  in 
fractures  of  the  cerviad  and  dorsal  regions  for  more  than  one  vertebra 
♦"be  broken  at  the  same  time.  They  are  extremely  rare  in  childhood 
and  old  age,  and  relatively  infrequent  in  women. 
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The  part  most  fre(|ii('ntly  fractured  is  the  bo<ly  of  the  vertelHw— 
that  is,  in  ahoiil  tvvi.i-tliinis  of  nil  cai.ses,  or  in  more  than  half  of  the 
fraeture.'^  of  the  ('crvicjjl  vcrli'line,  in  alxKit  sevcii-t'ijihtiis  of  those  of 
the  tlorsjil  vertelira',  ati(]  in  about  all  those  of  tlie  liinihar  vertehne. 
Or,  in  f^eneral  ttTiiis,  fraftiires  of  the  bodies  of  the  vertebra'  Ix-gin  at 
iifwiit  the  iiiidille  (»t'lhe  eervicul  region  and  inereasie  in  fret|Ueney  down- 
ward. SinuiltatK'ons  fraeture  of  two  or  more  vertel)ra?  ih  eotnmon  in 
tlie  cervieiil  and  upper  doivid  renj^ion^,  less  common  in  ttie  lower  doraal, 
and  rare  in  the  luiuliur  region.  Fraeture  of  one  or  more  of  the  ver- 
tebral processes  eitlier  of  the  same  or  of  adjoining  vertebra;  iscoiiimon. 

Pathology. 

The  fractiirc  of  the  body  of  a  vertebra  may  be  complete  or  incom- 
plete ;    tiie  line  of  fraeture  may  extend  only  partly  »hroii<'l>  ?•  --  - 
tiroly  across  it,  or  it  may  l)e  broken  intoi — 

tiressed,  or  imparted.     The  line  of  fracfur 
lori/.ontal,  or  obli<]iie  in   any  direc{i<in  , 
exciusively  in  the  eervieal  and  upper  do 
and    midtiple    fraetiires    oecurritig:  every 
obliijue  fractures    lie,    as   a  rule,    nearer 
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TranMcrse  fntcturc  of  vcrttbra. 


Uieplnoenient  of  l  he  vcrti-hnf  r«ii*lng  CDiiipreMlo 
of  the  jtpinal  ronl. 


bordiT  of  the  bone,  and    may  pjiss  from  the  ii(>]x'r  to  tlie  anterior  sur- 
faee,  leaving  the  posterior  anti   lower  siirtiiees  unbroken,  and   in  llie.»i< 
eases  the  iip[K'r  fratrnienf  jireservcs  its  relations  to  the  overlvinir  ver-l 
tebni    and    is  disjilaeed  with  it   forward  and  downwani,   pnxbieing   a' 
elianpe  in   the  loni;  axis  of  the  <|)ini'  I'finrntiTized  by  an  anirle  having 
its  apex  direetetl  backward  at  the  seat  of  fraeture.     This  di.si)laccmeiit, 
narrows  the  antero-posterior  diameter  of  (he  sjiinal  canal  an«i  lae(>rat 
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or  wirapres.'W*  the  spinal  cord  wnlliiii  it.  If  tlie  line  of  fracture  is 
obli<)ue,  and  if  fractnre  or  disltK;ation  of  tlio  articular  processes  is  asso- 
riatfd  with  it,  tlic  (lisiplaforucnt  is  incJiiietl  to  the  <uirre.spi)iKiing  side 
titk-r  (lirtftlv  or  by  rotation. 

CotnpR's.'iion  of  the  Winly  of  a  vcrtcltra  is  found  vitln'i-  in  combina- 
tion witii  coniniinnled  fiiu'ture  or  alone,  and  involving  one  or  several 
Vfrtebne.  It  is  apparently  caused  by 
for<:ibl«!  forward  flexion, in  wliicli  either 
ihf  |x)sterior  pirtions  of  the  vertebra; 
niUnl  si'parate  from  each  other  or  the 
antiTJur  portions  must  approximate  by 
••"mienHation  of  the  intervertebnd  disks 
w«f  the  I  Mine. 

The  oompii'ssion  may  he  so  extreme 

titttthe  intervertebral  disks  almve  and 

•rti.'oteil  vertebra  are  brought 

with  each  other  in  front, 

•r  of  the  bone  Ix-ing  ]inrlly 

<nd  partly  forced  out  iijion 

iciiind  into  the  spinal  eanal 

otJ),  compressing  the  cord. 

mpression   may  be  associ- 

or  fis-iure  of  the  body,  and 

ture  of  the  processes  of 

the   adjoining   vertebra. 


'■^*''(i 


Tlie   same 
Jon  of  the  IxkIv  may  be  jirodui'ed  by  splintering  of  part 
)r  by  impaction  of  one  fragment  into  another  lying  above 


ConiiireiwiuD  urUie  laM  liorsal  vertebra. 

shortening  of   the 
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FiactUN  with  compretsioii  uf  the  third  anil  fuurtli  lutnbiir  vtrlilint:. 

Iielow  it.     This  latter  condition  was  fuund  in  four  of  (Jurlt's  cases, 

tiru»>s  in  the  twelfth  dorsal  and  once  in  the  first  lumbar  verteiira. 

''ractnrc  of  the  vertebral  arches,  according  to  t  Jurit,  is  found  in-  about 

If  till'  ca.si's  of  fracture  of  the  cervical  vertebrse,  and  oidy  in  one- 
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nxiri:   tlinn   h:ilf   in   t)a>  dorsal,  imd 
;    ami    ni'tcn   sovcnil    juljoininjr  onc< 


Bevfntli  of  tli(tr*e  of"  iIk-  dursal.  and  oiifi-cigrlilli  of  tliose  of  the  liiinliur.' 
Hv  :ttU'il(uU't.  till'  CivqiR'ncy  "f  tlii>  form  of  fi-acturt'  in  tlu'  cervical 
s]iiiiL"  to  tlie  cornitanitivcly  j^iratfr  lirwidtli  ami  less  height  of  the  arch 
and  til  tiio  al(senrf'  of  that  [trotietinn  wliieh  is  fiiniislied  in  the  dorsil 
and  lumbar  regions  \)y  the  hirger  and  stronger  spinous,  trsmsverhe,  ami 
olilif|iie  processes.  Wlieii  the  arch  is  broken  on  each  side  the  interme- 
diate portion  hcarinj!;  the  spinons  process  may  be  driven  into  the  spinal 
CJtnal  and  cause  fatal  laceration  or  eomjiression  of  the  cord.  (lurll's 
statistics  contain  >i.\  sneh  ciises,  atfccting  the  filth,  si.xth,  and  seventh 
cervical  vertebra'. 

The  Bpinous  processes  are   liroken  most   freijueiitly  at    those   jmints 
where  they  are  loTigest  and  thinnest,   nearly  one-fonrth   of  the  cases 
occnrrinjr   in    the  cervical   spine, 
about   one-cighlh   in   the  hitnliar 

are  broken  at  the  siiine  time.  In  the  dorsal  region  this  fracture  is 
usually  funnd  only  in  coniliinatit>n  with  ft-.iclnre  of  the  bixly  of  one 
of  the  vertebne  above  or  below  it.  l.--oIated  fr-aetiire  of  a  spin<>iu« 
process  may  oecnr  as  the  result  of  direct  violence,  or  of  muscular 
action,  and  the  displacement  is  either  directly  downward  or  to  one 
side. 

Fr.ietnre  of  the  transverse  or  articular  processes  occurs  in  combina- 
tion with  other  fractures  in  about  one-si.\th  of  all  crises,  but  is  rare 
excejrt  in  such  cojtilpination.  In  the  lew  instances  in  which  it  han 
occurred  alune  it  was  the  result  of  gunshot  injury.  As  a  coin|ilicati<)n 
of  otiier  fractures  the  proportion  of  its  oecnrrenee  for  the  transverse 
process  is  greatest  in  (lie  eervietil  and  next  in  the  lumbar  and  tlorsal 
regions;  for  the  articular  processe's  it  is  greatest  in  the  cervical  ami 
snudlcst  iu  the  lumbar.  Fracture  of  a  tnnisverse  process  of  a  dorsd 
vertebra  may  lca<l  to  fracture  of  the  rib  wliieh  articulates  with  it,  ami 
fracture  of  the  transverse  pnx'css  of  a  cervical  vertebra  nuiy  .seriously 
injure  the  vessels  contained  in  tlie  vertebral  canal.  Fnieturc  of  a. 
articular  process  e.xjwses  to  dislocation  nf  the  vertebra  with  all  it 
accorupanying  dangers. 

The  ligaments  wln"ch  bind  the  differetit  vertebne  together  are  torn 
in  fnwturc  to  an  extent  which  varies  with   the  severity  of  the  injuiy 
and  the  degree  of  the  displacement,  and  the  intervertebnd  disks  mayfl 
be  torn,  dis])laced,  or  compressed.       In   rart;  cases  the  injury  may  lie™ 
coidined  to  the  ligruuetits  and  disks — real  dislocation  or  diastasis  with- 
out fracture — although  the  distinction  cannot  lie  made  <Iuring  life. 

The  muscles  and  tendons,  too,  are  usually  torn,  especially  tbosi'  lyin; 
nearest  the  bones  and  lipmients  ;  and  extravasations  of  bioo<l  form  iu* 
after  fither  frjictures  an<l  extend  along  the  cellular  interspaces  betweeiij 
the  nHLscles  and  in  front  of  the  spine,  sometimes  into  the  posterior  nie«lt- 
astiuum,  aiul  sonutimcs  into  the  retroperitoneal  tissues  .surrounding 
the  kidneys  and  the  iliacus  and  psoas  itiuscI cs.  Kcchymosj-s  may  a]i|xiir 
on  the  face  <ir  chin  after  fracture  of  the  cervical  vertebne,  an<l  as  low 
even  as  the  loins  in  otlier  eases. 

The  spinal  cord,  tlie  diameter  of  which  is  con.siderablv  less  than  thai 


11(1 
iiin 


■  Var  caaesorduubtrul  cbumctcr  ia  the  lumlwr  vertebne,  se«  section  on  Coiinr  and  lVr> 

minHtioiis. 
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^f  the  canal  in  wliich  it  lies,  is  suspended  within  the  dura  mat^r,  which 
is  itself  l«x)sely  cnnnei-led  with  tlie  bonesaiid  separated  from  <lirort  ron- 

Kct  with  tiieni  in  most  places  liy  a  rich  venous  plexus.     Tlie  nicihd- 
rv  portion  of  the  cord  ends  at  tlie  titvt  or  second  liinihur  verteiira,  and 
its  lower  portion  is  enveloj^eil  bv  the   niiiiieroiis  nerve  trunks  wliich 

Eiss  downward  to  form  tlie  c^uidn  equina  and   the  linnhar  and  sacnd 
exnscs.     The  cord  is  injured  directly  only  when  the  lumen  of  the 
nfll  is  considerably  encroached  ii[>on  by  the  disjilaccuieiit  of  a  fra^- 
ent  or  of  a  vertebra,  but  it  can  be  eompresspfl  by  extraviisatiMl  UUitxl 
or  by  inflammatory  exudations,  or  torn   by  elonpatirui.      I  have  !~ccn 
it  so  injured  in  fracture  of  both  laminic  of  the  sixth  cervical  without 
displacement,  by  anterior  flexion  of  the  noek,  as  to  cause  imme<liate. 
paraplcpia  and  death  in  a  week.     Occasionally  the  cord  is  ])euetrated 
by  a  sharp  fragment,  but  usually  the  dura  mater  is  iintoni  and  the  cord 
■fe  crushed  between  the  anterior  portiiui  of  tiiie   frajrmcut  ur  verlebni, 
Hieiially  the   lower,  and   the  posterior  portion   of  aiiuthtT,  usually   the 
^■pper.     This  crushing  presents  all  degrees,  from  a  sljirht  llattenitig  to 
^BOmplete  disorg^inization,  and  apj>arently  the  uiudnllary  portiou  is  more 
^pasily  and  permanently  injured  and  destroyed  than  the  nerve-fibres  in 
'    llic  columns  beside  it. 

Hemorrhage,  Haematomyelia.  Hemorrhage,  without  division  of  t!ie 
n)rd.  may  be  extra-  or  intra-diiral.  or  within  the  snb-^taiir-e  of  the  cord 
(li;ematoniyelia).  Hemorrhage  outside  the  enrd  sprcatls  upward  and 
diwnwartl  wthin  the  canal  and  jiroduces  changes  and  symptoms  by 
pressure  upon  the  cord. 

Hiematomyelia  is  apparently  cansed  by  forcible  elongation  of  the 
rord  in  hyjjerflexion  or  extension  of  the  column,  with  or  without  rccog- 
niuible  lesion  of  the  ligaments  or  bones  ;  it  is  seen  aliufist  exelnsivf'lv 
in  the  lower  cervical  and  npjKT  dorsal  region,  but  sometimes  near  the 
jiinciion  of  the  lower  dorsal  and  lumbar  regions.  The  condition,  first 
pciintwl  out  by  Thorbiirn  and  Minor,  of  Moscow,  about  1H90,  has 
ixfu  riM^ently  studied  in  detail  by  Bailey 'am!  Bolton.-  The  lieimir- 
rl);i;:e  takes  place  in  the  gniy  matter  of  the  cord  an<l  may  lie  very 
(•Ic.^-ly  limit<'d  to  it,  spreading  n|»war<l  and  <l<)winvaid  in  it  through 
t«ri,  tiiree,  or  even  more  segments.  If  the  lesion  is  more  severe  the 
hemorrhage  may  extend  into  the  white  columns  as  a  clot,  or  appear 
there  as  punctate  extravasations.  If  the  patient  survives  the  blood 
is  ab.«ftrl>ed,  leaving  cavities  within  the  cord  which  cimtain  a  viscid 
li<]riid  atid  tend  toward  obliteration  by  I'orTtiation  of  eonneelive  tissue. 
The  elements  of  the  gray  matter,  cells  and  tibres,  which  are  injur<Ml  by 
the  hemorrhage  appear  to  be  incajiable  of  rejKiir  with  rt^storation  of 
fiuiction,  but  pressure-efiects  njxui  adjoining  |)arts  may  be,  and  ap- 
jarently   frequently  are,  recovered  from.     Consequently,  the  reeogni- 

Iion  of  the  conditi<m  is  of  great  importance  in  (irognosis  and  in  deter- 
ing  from  active  surgical  interference.  Ajiparcntly  most  of  the  cases 
f  injury  to  the  neck  which  recover  after  having  presented  symptoms 
f  severe  injuri'  to  the  conl  are  eases  of  hicmatumyelia.  In  a  notable 
umber  of  them  the  injurj'  has  been  caused  by  diving  into  shallow 
■  BtuieT:  Med.  Record,  Not.  lU.  1898.  *  Bolton  :  Annals  of  Surg.,  Aug.,  1899. 
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wator,  the  head  being  tlirowii  forciUly  hack  to  avoid  contact  with  tlie  ' 
bottom. 

Etiology. 

Tlie  Inmicrfinfc  muses  are  raiisoilar  action  and  external  violence.] 
The  former  is  very  rare  and  acts  either  liy  a  direct  |)ull  of  the  muscle  J 
upon  the  process  to  which  it  is  attached  or  by  the  momentum  giveaj 
by  tlic  liead  in  sudden  dor?!ai  Hexion  of  the  neck  or  rotation  of  tlie] 
head.  Tlie  most  frequent  ('xani[)les  of  the  latter  (j>nuliiciiip  eitlicr 
fracture  or  dislix'ation  of  the  cervical  spine)  liave  been  in  crises  in  i 
which  the  patient  has  tlive<l  into  shallow  water  and  has  thrown  his 
head  backward  to  esea|)e  cfintact  with  tlie  bott<ini. 

The  commonest  cause  is   the  forcible   bending  of  the  spine  in  a  fallJ 
or,  less   freipiently,  by  the   weight  of  a  falling  object  or  by  the  cotD- 
prcssion  of  the  body  in  a  luirrow  s]wce,  as  in  <lriving  nntler  an  archway 
{indirect  fracture).     The  relative  frcrpiency  of  the  injury  at  the  lower 
part  of  the  cervical  sjuneanil  at  the  Junction  of  the  dursjil  and  lumhar 
segment  seems  to  be  ass()ciated  with  the  fact  that  at  tliese  piint^;  the 
more  flexible  and   the  more  rigid  portions  of  the  column  meet,  stichj 
meeting  points  being  s])eeiMlly  liable  to  break  in  all  c<irabinatioDs  of  j 
flexible  and  rigid  bodies. 

Fractures  by  direct  violence  are  infrequent  and  are  usually  found  iai 
the  jtosterior  portion  of  the  vcrtebni. 


Symptoms  and  Diagnosis. 

(See  also  Dislocations  of  the  Vertebrse.) 

The  symptoms  of  fracture  of  the  spine  vary  with  the  position  and  1 
portion  tvf  the   vertebra  involved,  jiiul  therc>i<irc  neeil  a  sejw rate  audi 
detailed  consideratii»n  in  connection  with  the  difleit'tit  groups  of 
tnres.     But  there  arecertain  gcnend  syniptonts  common  to  most  which 
niav  (irst  be  mentiimcd.   After  the  first  shock  of  the  injury,  which  usuall)) 
passes  off  without  pernianetit  impuirrncnt  of  the  intelligence,  the  patient ' 
complains  of  a  localized  pain  at  the  scat  ot'  fr.icture  increased  by  manip-     , 
nlalion  or  niovenieiits.     There  is  usually  a  recognizable  defonnity  con-^ 
sistingof  a  chiinge  in  the  direction  of  the  spine,  a  more  or  less  marked'^ 
angular  ]iroJection  backward  with  or  without  swelling  of  the  surround- 
ing soft  parts;  cre]iitus  can  sometimes  be  made  out  by  the  surgeon,  biitj 
more  commonly  it  is  ap]>recial)lc,  if  at  all,  only  by  the  patient  himself  j 
when  his  body  is  moved.     Tlie  nio~t  itn]iortant  and  constajit  syniptotnl 
is  paralysis,  iiiot<irand  sensory,  more  or  li'ss  coni[>iete,  of  the  limbs  and 
the  jiortion  of  the  body  lying  below  the  fracture.     If  coniplcte 
upper  limit  is  usually  sharply  deline<l  by  n  line  crossing  the  trunk  and 
corres])ondiiig  1o  tlie  adjoining   limits  of  the  regions  supplied  by  the 
nerves  Jhat  leave  the  cobinui  ininie<li:iti'ly  above  and  below  the  point 
at  which  the  cord  lias  been  injured.     Tlieconsc(|uences  of  this  paralvsi.*, 
if  it  involves  the  abdominal  mii*elcs,  btailder,  and   rectum,  are  rcten-i' 
tion  of  iiriiie  and  iW(^^,  followed   iiy  incoiuiiience  of  one  or  both,  bl 
alkaline  fermentation  of  the  former,  and  cystitis.     Respiratory  di( 
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t'Ulti«i,"Bf>h>€times  severe  enough  to  cause  desith,  apjiear  wlien  the  frac- 
ture involves  the  iij)|K>r  jjortion  of  the  spine,  the  result  of  the  piiralysiH 
either  of  the  alKlominal  muscles  or  of  the  iliajvhragin,  or  of  vjisumotyr 
injiirv,  Tl>ere  is  also  a  great  tendeiiey  to  sloughing  at  all  points  of 
pressure  within  the  pjiralyzed  region,  especially  over  the  sacrum  and 
trochanters  and  along  the  back.  The  sloughs  appear  promptly,  some- 
times within  two  or  three  days,  are  usually  symnietrieal,  and  often 
ha.>*fen  lieatii  even  if  they  are  not  it.s  imuudiate  cause. 

Paralysis  is,  of  course,  only  a  symptom  of  injury  to  the  cord  and 
nuiv  follow  violence  that  has  eause<l  neither  fnicture  nor  dislocation. 
Thus,  a  diastasis  of  two  vertebne,  followed  by  immediate  return  to 
tlieir  normal  relations,  may  cause  hemorrhage  into  the  canal  or  may 
tjven  injure  the  cord  by  elongation  ancj  thus  cause  paralysis.  A  paral- 
y^iis  apjx'uring  shortly  after  an  injury,  and  inereasing,  generally  indi- 
cates hemorrhagic  into  the  canal,  but  I  have  seen  it  caused  by  iiis])Iac«- 
meiit,  with  pressure,  occurring  during  tiie  transfer  of  the  patient  to 
liospital,  the  condition  being  shown  by  auto|»8y. 

Kxtension  of  paralysis  indicates  hemorrhage  or  an  ascending  mye- 
V\li>. 
In  hsmatomyelia  there  is  immediate  motor  (laralysis  (usually  para- 
li-j;in,  but  occasionally  hemtpiegia,  when  only  one  gniy  column  is 
ffecte*!)  whicii  is  transient  except  for  tliose  muscles  whose  spinal 
loclfi  in  tiie  gray  matter  have  been  destroyed  by  the  hemorrhage. 
Tims,  when  the  lesion  is  situated  in  the  lower  cervical  region  the  paral- 
ly'i^dflhe  lower  limbs  and  the  sphincters  promptly  disappears,  but 
ttbt  iif  the  muscles  of  the  forearm  and  baud  remains  in  [lart.  The 
IWlerfcnMice  with  sensation  is  constant  and  characteristic;  there  is  loss 
pfsoiisiibility  to  heat  and  cold  (thermo-ana-sthesia)  and  usually  insensi- 
Hiity  to  jHiin  (analgesia)  also,  but  tactile  sensibility  is  not  aftecttHl. 
li icy  says  the  distribution  of  these  disturbances  is  the  same  as  that 
the  anaesthesia  of  a  corresjjoniling  transverse  lesion  of  the  cord,  but 
»l  it  may  present  the  Brown-St'ipiard  ty[»e,  namely,  motor  paralysis 
•f 'inearra  anil  leg  with  loss  of  |>ain-s('nse  and  temperature-sense  in 
'I'"  .'irtn  an<l  leg  of  the  opposite  side.  The  tendency  is  toward 
|IiU|»rovement,  and  sometimes  recovery  is  complete.  The  reflexes  are  at 
^1  lost,  then  slowly  regiiined, 

Iri  complete  transverse  injury  there  is  jiennanent  complete  paraplegia 

III  liis>  of  all  kinds  of  sensation  and  of  the  reHexes. 

h>  incomplete  transverse   injury   there   is  irregular  paraplegia,  the 

'ihility  to  pain,  touch,  and  temperature  may  jM?rsist  or  be  regained 

I  limite«l  areas  Itelow  the  lesion,  and  the   reflexes  return  and  become 

njrgerate*]. 

['riapisni,  more  or  less  complete,  was  observed,  aeconling  to  Gurlt, 

Ull  of  !<f>  e;isi>s  of  fitiefure  of  the  cervical  and  two  upper  dorsal  ver- 

ir.e,  l»j  times  in    1.33  c:ises  of  fnicture  lietwi'cn  the  third  dorsal  and 

id  lumbar  vertebrw,  and   never  in  fracture  below  the  latter.     It 

ir*  promptly,  usually  on  the  first  or  second  day,  and  seldom  lasts 

tnan  a  fortnight.     Notwithstanding  the  insensitiveness  of  the 

ii>  it  may  be  caused  or  inereased  l)y  the  use  of  the  catheter.     On  the 

er  hand,  in  one  case  the  civet  orgsin  became  relaxed  as  soon  as  the 

m 
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catheter  had  passed  nver  half  the  length  of  the  urethra.  Ejneulationg 
are  very  i-xccptional,  tliere  iieiiig  only  I'our  instances  in  Gurlt's  collec- 
tion, all  of  them  ia  cases  of  fracture  of  the  ocrvicjd  spine. 


Fig.  57. 


b.|| 


Fracture  of  Atlas  and  Axis. 

The  intimate  relations  existing  between  these  two  Inmes  and  the 
medulla  ohlongatii,  and  their  posilion  aliove  the  root.s  of  the  phrenic 
nerve    as  well  as    above   those  of   the  other  nerves  sujiplying  other 
muself's  which  iiiil  in  respiration,  make  tlii'ir  injury  esj>eeially  danper- 
on.s,  and  iiave  (irobably  led  to  tlie  pencrally  reeeive<l  opinion  that  their 
fracture  is,  a.s  u  rule,  immediately  fatal.     Gurlt's  cases  show,  however, 
that   this  opinion  is  not  correct,  for  in  the  eleven   in  which  the  natiiri' 
of  the  injury  was  demonstrated  by  the  autop.-y,  deatli  wcurrcd  imme- 
diately in  only  two,  and  in  oidy  two  others  within  an  hour  after  tlie 
injtiry  was  received.     In  the  other  ca.<es  the  patients  survived  for  a 
cousideralile  length  of  time,  thirteen  days   in   one,  although  some  of 
them  at  the  la.st  died  suddenly,  apparently  by  disj»lacemeut  of  the  vcr- 
tebric  due  to  incautious  movements.     The  fractures  were  all  caused  by 
external  violence,  sometimes  slight,  as  a  fall  from  the  bed  while  trying 
to  reach  down  to  the  floor. 

The  jNirts  broken  in  ten   of  these  eleven  cases  were  :  the  odontnid 
process  alone  once  ;  the  odonloi<l  ]»rocessarul  jiosteriorarch  of  the  otbis 

three  times;  the  posterior  arches  of  the 
atlas  and  axis  three  times  ;  the  ])oste-[ 
rior  arch  of  tiie  axis  alone  once ;  th 
spinous  process  of  the  axis  twio 
six  of  the  cases  there  was  associated 
fra<'ture  of  ntber  cervical  or  dorsal  ver- 
tebra-, and  in  no  ca.se  was  the  trans-^ 
ver.se  ligjiment  torn.  Figun?  67,  takeofl 
friim  a  specimen  in  the  niiiseum  at 
Britnnscbweig,  shows  a  fraettir(>  of  tlie 
sujierior  articular  surface  of  the  axis. 
Tlie  patient  was  twenty-four  years  old, 
and  died  in  a  few  hours  after  falling 
out  of  a  wagon  upon  his  head.  ^ 

The  synijitoms  of  this  fracture  arflfl 
so  variable  and  so  indefinite  and  have  i 
so  notch  in  common  with  simple  dis-  , 
liication  of  one  bone  upon  the  other^ 
,  that  (he  diagnosis  is  extremely  diffi^ 
cult.  On  the  one  hand,  the  patient  may  die  instantly  ;  on  the" other, 
he  may  survive  a  longer  or  shorter  time,  either  completely  i>aralyw«l 
or  presenting  no  important  symptoms,  and  then  die  suddenlv  bv" dis- 
placement of  the  fragments  or  gradually  by  extension  of  tlie  svm 
torns,  or  in  c(in.-;e<] uenee  of  nthfr  injuries,  or,  if  the  diagnosis  in' 
such  cases  may  U-  acee[>tpd,  may  even  get  \vo]\.  The  svniptoms 
Ifvciil  jKiin  and  stiffness  of  the  neck  are  tm)  indefinite  to  bo  of  any  i- 
vioe,  and  paralytic  symptoms  may  be  entirt'lv  absent,  as  in  Gurl 


Fraoturc  through  the  iur^rlor  nrtinilitr 
surfows  of  thf  axis.     (Oi  ri.t.) 

or  of  the  atlas  iijioir  the  skid 
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•>n<l  Kisr,  wlicrc  tlio  |>:iticnt  walkci]  fur  (svk  Imtirs  ;it\<'r  tin-  accidoiit  (o 
';icli  Immi.-  ami  (U'Vc1ii|k'iI  im  |iai'al_vsi>  until  llic  Inllnwiiij^  day.  Ui'adi 
kik  |tla(N'  sutlilfiily  dm  tlu-  i-itilitli  day,  and  tln'  aitliipj^y  sliowed  fRictiire. 

l>otl«  arolii-s  ">1"  tlu'  atlu.s  and  ot"  tlie  culduttjid  prutrss. 
Tlie  symptoms  in  thoiw  of  Gurlt's  flevcn  «isc8  wliitOi  .siirvivo<l  long 
ifiugh  to  present  any.  dr  in  wliicli  any  are  reconlwl,  were  e<inij)letv 
iralysis  of  all  the  |Kirts  lieKiw  the  fr.ietiire  in  soine,  [Kirtial  |lal!lly^is 

others,  only  a  slight  diminution  of  sensihility  in  the  left  arm  in  one, 
lin  in  the  neck  or  oeripnt  in  six,  rigiility  of  the  neck  in  most,  ahsenec 

recogTiizjible  deformity  in  all,  distinet  erepitii.s  in  one,  and  liilling 

»r\vanl  of  the  head  npon  tiic  breast  in  one.     All  of  tliesc  sym|)t()ins 

-jiain,  rigidity,  jiandysis,  snddeti  deatli — may  be  the  rci<ult  of  dislu- 

Btion  as  well  as  of  fraetnre,  and,  as  distoeatioa   has  in  addition   no 

_jeneral  or  local  ehanicteristic  symptoms  wliieli  serve  to  diritiiigiiish  it, 

the  diderential  diagnosis  must  usually  remain  in  doubt. 


Fractures  of  the  Lower  Five  Cervical  and  First  Two  Dorsal  Vertebrte. 

H|  The  special  characteristics  of  fractures  of  this  region  are  dw  to  the 
ini'ltision  within  it  of  the  roots  of  tlu' [threnii- nerve  and  braeliial  jiic^xns. 
The  fi>rtner  passes  out  through  the  intervertebral  foramen  betwi'en  (he 
liiiril  and  fourth  cervicjd   vertebne,  eitlicr  eomiiij;  from  the  fourth  eer- 

Ivieal  jKiir  alone,  or  receiving  braiiehes  also  from  the  thiril  and  (ifth 
kairs.  The  brachial  plexu.s  is  formed  bv  the  four  lower  cervieal  and 
Bie  first  dorsjil  jKiirs.  Consequently,  if  llie  fraeture  is  ae<'oin|(aiiii'd  by 
Bisplacemcnt  of  the  fragments  and  injury  to  the  spinal  cord,  |):u'alysis 
nfthe  upp<'r  limbs  also  is  e4ius(:Hl,  and  if  the  fritclnre  is  high  enonsih 
in  the  region  to  involve  the  phrenic  nerve  direetly  or  by  extension 
dmith  follows  promptly,  preceded  by  the  respiratory  symptoms  peculiar 
to  lesion  of  this  nerve. 

Hen',  t4»o,  as  after  fraeture  of  the  altas  and  axis,  are  foimd  aises  in 
■which  the  patients  prew-nt  only  sytn|)t<>nis  of  paralysis  for  a  loui;i'r  or 
^pliorii-r  lime,  and  then  tlie  suddenly  of  asphyxia  in  eiiiisciinenee  of  some 
^■cvidental  or  intentional  inovemcut  of  tin-  lii'itd,  wliicli  )irobably  causes 
H|rimprcj38ion  of  the  phrenic  nervi-s  l.>y  dis[>laeement  of  the  iVagments. 
H  Tno  panily-iis  in  fractures  of  the  portion  of  this  region  below  the 
fiiiirlh  cervieal  vertebra  shows  many  variations.  Kmni  the  relations 
of  this  part  to  the  brachial  plexus  it  nifglit  lie  expei'ted  that  paralysis 
of  the  nj>per  limbs  would  be  a  e(nistaut  symptom,  ext'lndinir  those  eases 
wliicli  there  is  im  (ii-placcment,  iiut  <iiirlt's  tables  slnt\v  this  ]iaral- 
is  to  have  lieen  prt'se-nt  in  less  than  one-fourth  of  the  eases,  that  in 
majority  com|)letc  paralysis  of  the  lower  portion  of  the  bodv 
tti»nded  U|)wai-d  at  (irst  only  to  the  miildle  of  the  breast,  llie  second 
b,  rirrdy  to  the  neck,  clavii-le.  or  >lioulders,  and  sometimes  not  evi'u 
(he  umbilicus,  although  it  often  advatii'ed  to  a  hiuber  point  later  in 
progress  of  the  cise.  Paralytic  symptoms  apiieaccd  in  the  arms, 
a  rule,  either  later  on  the  d.ay  of  the  accident  or  on  the  following 
ly.  The  paraly.sis  may  I>e  complete  in  one  arm  and  partial  or  absent 
the  other  ;  it  maybe  complete  of  iiicttlon  and  ini-iimplete  of  sens.*!- 
ao,  or  the  reverse;  it   may  be  limited  to  the  arm  or  to  the  forearm  ; 
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or  tlif  injury  tn  tlio  tuTVPs  mny  be  ovitlfuwd  hy  almortniil  sensitwn^ 
such  iis  iiiiitiliiicss  (ir  |iri('kliiig  in  tlic  liml),  Prolxilily  iiironiplcti'iici* 
of  panilyjsis  is  due  in  iiiost  cases  to  the  conservution  oi"  some  of  llie 
nerve  fil)res,  aithoiijrh  (he  inediillary  position  of  the  eord  is  coniplcteiy 
•  lestroycd  by  crushinfi.  Hy])envsthesia  aft'tcting  the  whole  or  part 
of  the  liitit)  is  occasionally  ohserved,  aiul  is  sometimes  a.ssooiate<l  with 
slia(|>,  hinciiiatiiijf,  continuous  or  intermittent  j)ain.  wliich  may  Iw 
spontaneons  or  may  be  excited  or  itn'reaswi  by  the  slijrlitest  toueli  of 
tin*  surface.  Tonic  or  clonic  sjiasms  are  seen  somewhat  more 
frcfjuently  than  hypcnestliesia,  sometimes  limited  to  (he  arms  alone, 
bometinu's  involving  other  nuiseles  also. 

An  important  eonsei|ucncc  of  the  paralysis  is  the  change  in  the 
res|iinitory  act  <lue  to  the  withdrawal  ol'  the  aid  of  the  aeeessory  rous- 
cK's  wild)  the  phrenic  nerve  is  uninjured.  As  a  ciinse<pience  of  tlie 
jiaralysis  of  the  intercostal  and  alpdomiuul  tiuiseles,  insjiimtion  is 
effected  by  the  diaphragm  alone,  and  expiration  by  the  weight  of  the 
alulominul  walls  and  vi.sceni  which  sink  back  to  the  (Ktsitions  from 
which  they  have  been  displaced  by  the  contraction  of  the  diaphragm. 
As  the  i'X|>iriittoii  is  thns  jnirely  jiassive  the  juttient  cannot  sneeze  or 
cough  strongly,  and  as  he  is  ihns  |)revented  from  clearing  liis  lungs 
of  the  iiMicns  which  c(»lh'cts  in  then)  it  gives  rise  to  plentiful  moist 
rales.  If  the  jihrenie  nerve  siiares  in  the  injury  the  diaphr:igm  acts 
very  .slowly,  perhaps  not  oftener  than  twice  or  thrice  in  the  minute, 
the  breathing  is  noisy  or  sighing,  and  the  shoulders  may  Iw  slightly 
raised  at  each  inspiratirm.  Soniclinies  a  cliange  in  the  [wsition 
increases  or  diminislies  the  dilliculty  by  modifying  the  prcs.sure  ujxm 
the  cord.  A  noticeable  slowing  of  the  pulse  accompanies  this  defec- 
tive respiration. 

The  local  symptom.s  arc  iiaually  few  and  obscure,  often  nothing 
more  than  the  pain  that  is  felt  at  the  wnt  of  fracture  and  is  increa.sea 
bv  jircssiire  oi'  niotinn.  Simetimes  there  are  positive  objective  signs: 
ati  abnormal  prnjcclitm  or  depression  of  oik-  or  more  s])inon.s  pro- 
cesses, an  trrcgidarity  on  the  jiostcrior  wall  of  the  pharynx  priMlnccd 
by  the  displaced  body  of  a  verlebni,  hitcral  displacement  of  one  or 
more  spinous  jirocesses,  irregularity  in  the  line  of'  the  transverse  pro-< 
ce.sses,  and  possibly  crepitus  or  abnormal  mobility. 

The  position  and  mibility  of  tlie  lieacl  vary  greatly  in  different 
ctises.  In  some  cases  ti  ey  show  nothing  abnormal,  in  others  the  head 
c.'in  be  moved  freely  to  cijlicr  side,  but  not  (brward  or  backwanl,  and 
in  others  it  is  held  (irmly  (ixcil  in  sonic  one  position  and  any  attempt 
to  change  that  position  cstuses  pain.  This  rigi<lity  is  due  not  to  change 
in  the  relations  of  the  articular  surfaces,  but  to  the  invfiluntani' 
ppasiiKMlic  coutraeli(m  of  the  muscles  which  is  natiirc's  metliod  of  j^rc- 
venting  the  iiifliclion  of  pain  by  movement  rif  the  parts. 

It  is  ti>  be  l)(iriie  in  mind  that,  as  staled  aliove,  this  is  the  region  in 
which  traumatic  iKeinatomyt'lia  almost  exclusively  occurs,  and  thiit 
examination  of  the  sensibility  to  heat,  cold,  and  pain  should  be  made 
whenever,  in  coimection  with  more  or  less  motor  paralysis,  there  is 
preservation  of  the  toncli-sense. 

It  is  apparent  that  the  diagnosis  of  fracttire  of  this  region  may  be 
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(liiBcuIt  or  impossible.  The  most  that  can  be  done  in  many  cjises  is  to 
recognize  approximately  the  seat  of  the  injury.  Thus,  paralysis  or 
symptoms  ot  irritation  in  the  arms,  even  if  they  first  appear  after 
some  delay,  indicate  a  lesion  above  the  second  dorsal  vertebra,  although 
in  a  few  exceptional  cases  this  symptom  has  existed  when  the  injury 
was  lower  on  the  spine,  and  was  then  due  probably  to  an  associated 
brain  lesion  or  a  large  collection  of  blood  within  the  spinal  canal.  If 
all  local  and  functional  signs  are  absent  the  dii^^no.sis  is,  of  course, 
impossible,  and  the  real  nature  of  the  injury  may  be  entirely  over- 
looked until  the  progress  of  the  inflammation  or  a  chance  displace- 
ment of  the  fragments  brings  it  to  light. 

The  prognosis  is  extremely  unfavorable.  Gurlt's  tables  contain  96 
fatal  ca.ses,  and  only  8  which  ended  in  recovery,  and  in  one  of  these 
the  symptoms  reappeared  after  a  fall  and  the  patient  died  in  conse- 

Siuence.  In  one-third  of  the  cases  death  took  place  within  the  first 
our  days;  in  20  between  the  fifth  and  twelfth;  in  11  between  the 
thirteenth  and  thirty-sixth ;  and  in  one  case  the  patient  survived  five 
months.  I  have  known  two  cases  in  which  life  was  prolonged  more 
than  a  year,  without  change  in  the  paralysis.  In  htematomyelia  the 
prognosis  is  much  more  lavorable. 

Fnctnres  of  the  Lower  Ten  Dorsal  and  First  Two  Lnmbar  VertelnraB. 

This  region  includes  another  point  at  which  fractures  are  very 
common,  the  lower  dorsal  and  the  first  lumbar  vertebrse.  Its  position 
below  the  origin  of  the  bnichial  plexus  prevents  the  involvement  of 
the  arms  in  the  paralysis  except  in  rare  cjises  where  this  unusual  exten- 
sion is  due  apparently  to  the  spread  of  inflammatory  softening  of  the 
con!  or  to  the  pressure  of  extravasated  blood.  Paralysis  of  the  lower 
limbs,  the  bladder,  and  rectum,  which  is  one  of  the  common  results  of 
fracture  in  this  division  as  well  as  in  the  higher  ones,  may  be  entirely 
absent  at  the  beginning,  especially  after  fracture  of  the  second  lumbar 
vertebra,  or,  more  frequently,  may  be  incom|)lete,  the  motor  pandysis 
being,  as  a  rule,  more  marked  than  the  paralysis  of  sensation.  The 
latter  may  extend  as  high  as  the  lower  part  of  the  heart,  or  may  stop 
at  the  groin,  and  sometimes  even  <loes  not  reach  above  the  lower  part 
of  the  thigh.  A  common  result  of  the  ])aralysis  is  the  immediate 
retention  of  urine  and  feces,  followed,  as  before  nientionecl,  by  incon- 
tinence and  by  alkaline  decomposition  of  the  urine  and  cystitis.  This^ 
incontinence  |)ersists  until  death  takes  place  or  iini)r()vemcnt  begins. 
The  disturbance  in  the  function  of  the  bowels  aided  by  the  flaccidity 
of  the  alnlominal  muscles  produces  tympanites,  whifh  makes  its 
appearance  usually  within  a  day  or  two  an<l  may  bo  sutti<Mently  markwl 
to  interfere  with  respiration  by  crowding  the  diaphragm  upward  and 
opposing  its  contraction.  In  other  cases,  even  of  apparently  seven' 
injury  to  the  bwly  of  a  vertebra,  there  may  be  an  entire  absence  of 
paralytic  symptoms  and  even  of  those  of  meningeal  irritation. 

The  diagnosis  is  aided  by  objective  sym])t<)ms,  wiiich  are  more 
marked  and  distinctive  than  those  found  after  fractures  of  the  npj)er 
portion  of  the  cohimn,  because  as  the  fracture  in  the  great  majority  of 
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lilt'  rases  invdlvf's  tlie  Imrly  nf  tlio  vcrtclir.i,  suxl  is  comminuted  nr 
acc<)ii)|)ai)i('ii  by  (li^pkuTiiioit,  thi.Tc  is  iisnally  a  recngiiizablc  <li'formit_v 
(■(nisistiiig  ill  an  aujriilar  ehaiifre  in  tiu'  lonj;  axis  of  the  sj)ine,  witii 
pnijwtidii  of  tlie  spinous  process  of  the  broi\en  vertebra  or  of  the  one 
iiiiiiit'diately  above  it.  This  ciiangc  in  the  jxisition  of  tlie  spinous 
[iroi'ess  is  soinetiiiies  so  iiiaikc-d  that  tiie  finger  can  be  pressed  deeply 
in  hclween  it  and  the  next  lower  one. 

Tlie  jKissiliilily  of  ti-jiiiiiiatie  lueniatornyelia  in  tlie  lower  part  of  this 
region  must  not  ije  overlooked.  J 

The  prtigiiosi.s,  a.s  regards  both  life  and  recovery  of  function,  is  fl 
more  fuvoralile  than  aflei'  fnu'tnre  at  a  hijrlu'r  ]>oint.  fiiirlt'ii.  statistics  nl 
coMiain  14.')  ens(>s,  of  which  .">!)  recovin^l  nnifc  or  less  completely;  in 
IS  addiliotiat  oiu's  tlu'  )iatiei)t  siir\ivi'<l  more  lltan  three  months,  with 
a  fair  ]U-i(>pe<-t  of  recovery,  but  dietl  in  <'onsc(|uencc  of  Mime  compli- 
cation thai  had  no  neees.siry  eojinection  with  tiie  fracture.  In  23  o( 
the  (iital  cases  other  severe  injuries  <ir  eouipiicntions  were  present,  and 
ajvpareiiily  caused  death.  Of  the  ^3  fatal  cases  which  remain  after 
e.Nrlndin^  these  '2^,  one  died  in  the  first  twenty-four  hours,  ;'{;]  in  flu- 
first  riionth,  2.'i  iu  the  second,  8  in  the  third,  and  2  in  the  fourth;  in 
H!  (lie  patients  survived  for  periods  varying  between  four  and  fifteen 
inontlis. 

Fractures  of  the  Lower  Three  Lumbar  Vertebrte. 

Fractures  of  this  portion  of  (he  spine  appear  to  be  px<x?ediugly 
nire.'  The  absence  of  par.'dytic  >y in [i turns  and  recognizable  displace- 
ment would  make  ihc  <liagno<is  during  life  j>ractically  imjwissible. 

As  tliis  portion  i>f  the  spinal  canal  contains  only  nerve  trunks,  which 
arc  belter  titte<l  liy  their  tcxtiu'eaiid  comf>arative  indt'pendence  of  each 
otiier  to  resist  or  escape  dantaging  pcessuic  by  disjdaced  fVagmcnts  than 
the  spinal  cord   itself'  is,  paralvsi>  niav  be  aliscnt  even  wtieii  the  liis- 
[•laccnicnt    is   tnjirkcd  ;  in   simie  t'ases  it  has  been  complete,  Ixtth  of 
motion  and  sensation,  over  the  Iind»s  and  abdomen.     The  j>atient  may,  i 
however,  lie  unable  to  walk  in  conseiinence  of  the  los.«  of  supj>ort  iM.-esi-j 
sioned  by  the  fracture,  or  he  may  walk  only  feebly  and  in  a  bent  |kis-I 
ture.     Hut  if  unifin  takes  place,  even  if  the  deformity  ]>i'rsists,  lie  niny 
be  as  strong  and  capable  as  before.     In  short,  the  pn  gnosis  is  favor- 
able as  regjirtls  both  life  and  function. 


Course  and  Terminations. 

The  course  ami  terminations  of   fnicfure  of  the  spine,  with  their] 
many  variations  as  regards   both   the   life  and  jirineijud   functions  of 
tltc  ]iafienl,  have  been    indicated    in   the   prei'<>ding   section  ;  we   have 
now  to  consider  the  changes  efV<'ctcd  in  the  broken  i)one  by  the  prticess  j 
of   repair,  and   to  descrilH*    simie  of    the   lat«'r  symptoms  with   morel 
detail. 

'  If  tlicsporiini'nsorsnpirnspd  iinniiili-d  fracliiri'of  the  arcli  nf  tlicso  bones,  which  havsl 
l>eeTi  faiiiid  ii|Min  tin-  4issrftiiii;-t!ilti*',  in  iiiiisciiiiis.  atid  jii  nid  Indian  Krnvi'«(,  an*  Mr*i*pt*'dJ 
as  such,  thoy  niisc  the  (iiioliim  wlicthpr  siiiiihir  rnicltin'«  art-  not  innrL-  niiuiiion  than  lnwj 
biH'n  Hupiiiwd.  »n<l  whitlur  llicv  niav  iioi  Ix-  [irosont,  wilhuut  <]is|iln<-i'iiiciit,  iu  some  of  , 
thi'  severe,  BO-e«lled  strains  of  tliis  regiun. 


FRACTURES  OF  THE   VEHTEUU.E. 


151 


II 

I 


I 


» 


^Tve^Tr  tiikfs  place  a^  after  fnictiire  of  nttuT  .«jH>ii)jy  bones — tfiat  is, 
by  a  callus  whicli  may  reiiiaiii  fibrous  or  bccotiii,'  lioiiy,  aii<l  may  be 
larger  or  smalk-r  according  to  ciroumstaiiccs.  As  the  tiisplaccnK'iit 
cariuot  be  reduced  tiie  frojiuioiits  nmst  unite,  if  at  all,  in  the  |)ositions 
in  wliicb  they  are  left  by  the  accitk-nt,  and  altbongli  the  noniial  rela- 
tions may  thus  be  notably  altered  and  llie  union  remain  filtroiis  the 
goliility  is  <|uite  ;-nllieient.  In  fraclnres  that  have  been  Itealeil  tor  a 
long  time  is  fuund  tiie  sjnne  absorption  of  [tnijecting  angles  and  sur- 
fa<'es  svhicli  hai  been  noticed  in  connectinn  with  odtcr  fr;ictures,  and 
tliij«  abs<jrption  is  esiK-cially  iniivked  in  the  bodies  of  tlie  vertebrai. 
If  several  ailjoining  vertebne  are  broken  at  the  sune  liitie  the  inter- 
vertebral »lisks  disappear  in  part  by  al)M>rptioii,  and  the  remaining 
|>tirtions  undergo  partial  or  complete  ossification,  uniting  stnictiiRdly 
with  the  vertebrie,  and  tliu^  forming  a  more  or  less  extensive,  rigid, 
bony  mas"*.  The  length  of  time  reipiireil  for  consolidation  ap]iears  to 
be  greater  than  for  that  of  otlier  s[niiigy  bones. 

A  number  uf  instancesof  complete  psendarthrosi.s  have  been  reeonled, 
nil  their  origin  differently  interpretetl.  (iin-lt  has  collected  21  such 
rases:  1  of  the  odontoid  priR-ess,  4  of  the  spinous  processes  of  the 
oervinjl,  dorsal,  and  lumbar  vertebra;,  and  of  the  sacrum,  ;!  of  the 
transverse  processes  of  lumbar  vertebrie,  II  of  the  arelits  of  lumbar 
*'ertebne,  and  2  of  the  side  of  the  upper  false  vertebra  of  the  s;tcri»u. 
Meckel  considered  the  11  eases  involving  t!ie  arches  of  lumbar  ver- 
tebne an  instances  of  arrest  cif  development,  coiopariTig  them  to  the 
vertebne  of  some  reptiles,  which  consist  normally  of  a  separate  body 
mill  arch,  and  in  which  miniy  of  the  (>rocesses  also  retiiaiii  ununited. 
Otto  opposed  this  view,  bei-ause  the  position  of  the  false  joint  dnes  not 
ciirn*spond  to  that  of  the  line  between  the  diapliysis  and  epiphysis,  and 
Wyman.'  who  re|)orted  eleven  additional  cases  and  did  not  know  of 
eiirlier  ones,  held  the  same  opinion  tor  tiie  same  reason.  (Jurlt 
pt'-HJ  Meckel's  opinion  coiK'eniing  tiie  arches  of  the  lumbar  verfe- 
tmp,  «u<l  claims  that  it  is  probably  true  also  of  the  other  cases.  His 
rations  are  that  there  is  no  trace  of  injury  to  other  parts,  and  that  it 
is  known  that  fracture  limit<-d  to  a  verfeliral  arcii,  a  spinotis,  or  a  tnins- 
versie  pnu-ess  is  exceedingly  nire  ;  that  most  of  the  cases  relate  to  the 
lowt-st  ImnlKir  vertebne,  fnictures  of  which,  of  any  kind,  are  rare,  and 
in  tlie  csise  of  the  lifth  unknown  ;  anil  that  tfie  identitv  of  the  position 
of  the  joint  in  all  corresponding  cases,  and  its  perfect  struclnre,  point 
rtrongly  to  an  arrest  of  development,  and  are  incon)p:itil)le  with  a  frac- 
ture by  external  violence.  Shejiherd '  rejwrta  another  of  tiie  tiftli 
lumbar  vertebra  found  in  the  disseeting-room. 

.Snppiinition  at  the  seat  of  fracture,  wliidi  is  very  rare  in  other  bones, 
fiecms  to  be  more  cotumon  after  siiii]ile  fracture  of  the  st>iiie,  and  is 
nttributofi  by  (Jurlt  to  the  greater  complexity  of  the  anatomical  condi- 
tions nnd  to  the  less  |X'rfect  immobility  maintained  during  the  progress 
of  the  ia«e.  His  statistics  contain  eight  cases  in  which,  excluding 
iiistanee;«  of  suppurative  meningitis,  more  or  less  pus  was  found  after 
death  at  the  seat  of  fracture  ;  in  four  of  the  cases  the  abscess  was  large, 

'  Wrnmn  :  Tiiiiiton  Mi-dinil  aikI  SiirRiuil  .loiinuil,  AuKUst  14,  1869. 
'  Sheiiherd:  .Montreal  Miilicai  Juurual,  June,  Vi9i. 


FRACTURES. 

and  its  walls  were  fornu'd  in  jvirt  by  the  unbnjkfii  ligaments  ;  in  one  of 
thetn  the  wall  of  tlic  iilwcss  liad  ossilicil.  Usually  the  intervertclinil 
disks  are  partly  destnntil,  the  articular  fiurf'aces  erwlcd,  and  tHJOJi"- 
times  the  Ikmip  carious.  In  most  cases  the  suppuration  was  liuiitwl 
to  the  fracture,  but  in  one  the  pus  ha<i  made  it,s  way  out  by  several 
channels  tiiroiigh  to  the  muscles  and  tendons,  and  had  collected  in  the 
buck. 

As  to  the  re<'ovcrv  of  the  cord  after  iujiirv,  with  restoration  of  func- 
tion, nothing  detiriite  is  known  beyond  tlie  tact  that  a  number  of  auto|>- 
sies  made  :it  vatiuns  periods  after  injury  have  shown  the  con!  mori'  or 
less  completely  ilivi<led,  or  reduced  to  [inl])  at  the  compressed  fort,  or 
replaced  by  tilirous  tissue.  There  is  nothing  to  prove  that  a  disinte- 
grated iwrtion  can  be  re.«tored,  or  that  divideil  cords  can  be  reunit(;<l, 
and  it  is  not  easy  to  see  how  proof  of  such  a  fact  could  be  t'urnitlied 
except  by  exjK'riment,  In  those  cases  in  which  paralysis  has  disi|i- 
(•eared  after  a  time,  it  is  impossible  to  know  exactly  what  was  liic 
nature  of  the  lesion  of  the  c<ini  that  caused  it,  but  prolrably  most  of 
them  are  cases  of  moderate  liieinatomyelia. 

The  troubles  create*!  by  paralysis  of  the  Idadder  are  very  serious 
and  often  hasten  a  fat,'d  termiiiatifni.  'I'liey  begin,  u.sually  promptly, 
witii  retention,  which  if  not  lonked  for  by  the  snrge<-»n  may  pass  tnuMt- 
tice<i,  since  it  gives  the  patient  no  pain,  until  the  distention  of  tlie 
bladder  has  become  so  great  that  tlie  urine  begins  to  dribble  away 
through  the  urethra.  This  distention  is  of  itself  sufficient  to  caurt 
cystitis.  If  the  retention  is  notiee<i  and  the  catheter  used  reguliirly 
the  appearance  of  (he  cystitis  will  be  ileluyed  ;  the  urine  gradually 
bec'injes  turbid,  ammoniaeal,  and  chargeel  with  nnicus,  and  remains  so 
until  death  or  until  improvement  has  taken  place  in  the  jjaralysii, 
After  a  period  that  is  ii.-nally  short,  the  retention  passes  into  inconti' 
nence,  either  cnm]ilete  or  by  overflow.  The  symptoms  and  usual  con- 
setpiences  of  the  cystitis  are  such  as  are  commoidy  observed  when  the 
same  nffection  is  excited  by  other  causes,  and  do  not  rerpiire  a.detaik-d 
description  here  ;  but  in  addition  to  these  CTJinmon  ones  there  arcoc<"a- 
sionatly  observed  otiicrs  of  great  gnwily,  such  as  sloughing  of  the  wall 
of  the  bladder,  and  pei'icystitis  with  formation  of  abscesses. 

Every  effort  should  be  made  to  delay  the  ajipearance  of  this  compli- 
cation and  to  diminish  it*;  severity,  and  with  this  object  the  water  nmst 
be  regidarly  dniwn  as  soon  as  the  first  signs  of  retention  ajipear.  It 
is  usually  snflicient  to  use  the  catheter  twice  a  day  ;  it  must  be  steril- 
izeil  and  pnssi-d  with  even  more  than  the  usual  precautions  an<l  gentle- 
ness because  the  [mlient's  insensitivcness  creates  an  additional  risk  of 
doing  damage  unwittingly  to  the  urethral  wall.  After  cystitis  has 
appeared  and  the  urine  has  become  turbid,  the  bladder '.should  he 
washed  once  or  twice  a  day.  Permanent  (Irninage  <tf  the  blad<ltT 
through  a  perineal  or  suj)raptd)ic  ineisidu  has  been  cmjtloyed  with 
adviuitage. 

Bed-sores  appar  pnmiptly  after  any  fracture  that  has  cau.<^1  pani- 
tdegia  by  a  complete  Innisverse  lesion  of  the  cord,  but  are  absi-nt  in 
liiematomyelia.  The  skin  at  first  becomes  white,  then  mottled,  and 
then  8e|)jirates  as  after  blistering ;  then  the  deeper  jiart  sloughs,  and 
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the  Hloiigti  spreads  jK>riplKT.illy  ami  it)  dt'ittli.  TIk'  oouimunest  scat  is 
tlie  skin  covoriiig  the  ccHivcxitv  iti'  tin-  wutuih,  tlicii  ntlicr  proniiiiont 
pints  iijxjii  tlic  back  and  lej^s.  Xnt  intV(>i|iU'iitl_v  wluri  the  shmgli 
r)ver  the  sacrum  separatt.s  the  bono  iiudt'riu.utli  \s  found  necrosed.  The 
tause  of  this  early  slougiiing  lias  been  thonght  to  lie  in  injury  to  nerves 
ur  nerve  centres  presiding  over  the  nutrition  of  the  parts;  hut  Mr. 
Shaw'  explains  it  by  the  pressure  which  is  contiiiue<l  for  a  length  of 
lime  and  with  au  absence  of  interruption  iitiknowti  except  in  connec- 
tion witii  pandysis.  Not  only  is  tiie  patient  nnalde  to  move,  but  he  is 
insensitive  to  the  prolonge<l  pressure,  and  does  not  seek  to  change  his 
position  or  to  have  it  changed.  He  lies  absolutely  niotioidess  in  tine 
settletl  position ;  the  pressure  interrupts  the  circulation  at  cerUiin 
points,  and,  if  this  interruption  coiiliiuies  unrelieved,  the  part  dies. 
The  presence  of  urine  or  licpiid  feces  may  prove  an  additional  source 
of  irritation,  as  may  also  creases  or  irregularities  in  the  bed-clu(liing, 
an<l  lack  of  attention  and  scrupulous  cleanliness.  The  rapid  improve- 
ment which  sometimes  takes  place  in  these  sloughs,  even  when  the 
paralysis  remains  complete,  as  soon  as  the  coiisolidatinn  of  the  fracture 
IS  sufficiently  advanced  to  allow  the  pattetit  to  he  readily  moved,  is  an 
additional  demonstration  that  they  are  due  to  the  pressure  and  not  to 
the  paralysis.  Some  cases  which  have  recoverctl  with  perinatient  para- 
plegia liave  shown,  on  the  other  hand,  a  very  marked  ten<lency  to  the 
formation  of  sloughs  on  slight  jtrovix^ation,  and  in  one  (sise "  the  tarsal 
bones  of  both  feet  he<\ime  necrotic. 

In  those  cases  in  which  tlie  patient.s  survive  the  injury  and  its  more 
immediate  consetpiences,  it  is  sometitnes  found  tliat  the  pandysis  grad- 
ually diminishes  and  may  even  di.sa[>[>ear  etitirely.  The  begintiiiig  of 
the  improvement  is  sometimes  marked  by  the  apftearature  of  sharp 
darting  pains  in  the  lind>s  and  of  rauscidar  twitchiugs  excited  by  slight 
cause-s,  such  as  pinching  or  touching  the  skin  ;  then  tlie  power  of  vol- 
untary motion  returns,  first  in  one  imiscle,  then  in  another.  Sensiition 
returns  usually  iK't'ore  motion  ;  the  Idailder  is  found  to  be  agJiin  able  to 
retain  a  certain  t|uantity  of  urine  and  to  expel  it  with  sotne  fon:e  ;  and 
a  similar  improvement  is  presented  by  the  reetmn,  idthough,  as  a  I'ule, 
even  in  the  fjest  wises,  the  fitnctions  of  the  rectum  and  bladder  remain 
partially  and  p<'rmanently  disstbled.  The  ini])ri>vemetit  in  the  paralysis 
may  be  very  slight,  or  it  may  goon  to  complete  restoration  of  function, 
or  it  may  be  arrested  at  any  itUenncdiate  stage.  Cases  have  been 
referred  to  in  which  a  permatient  <lefnrtiiity  existed,  but  the  functions 
of  the  botly  and  litnlis  were  in  no  manner  disturbed  by  it.  Finally, 
after  a  short  iK-riod  ()f  apparent  recovery,  symptoms  of  progressive 
degeneration  oi  the  cord  or  of  |>achy meningitis  may  appear. 

Treatment. 

^The   indications,  as  in  other   fractures,  are   to  reduce  disj)laeement 
"  to  immobilize  imtil  repair  shall   liave  tiiken  place,  but  the  limita- 
tions which  exist  in  so  many  other  fractures  exist  here  to  an  even 


■Shaw  :  Holnim's  SyBteui  of  Sur(tt>ry,  Am.  cd.,  vol.  i.  p.  BIO. 
'Courier  Medical,  Novviub«r  11,  1U»2. 
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l»f  rt'iiR'ilieil.  Tile  iri>inliti<jn  <j|'  tlie  ci»rd,  as  indicateti  Ijy  the  S'yni]>- 
toms,  should  iisiialh'  detcnnine  the  meiisurt'  of"  lienelit  to  be  fXiKX-tcd 
from  treatmnit,  Init  iinfurtuiuitely  we  cannot  distingtiisli  witli  certainty 
Iietween  a  eom[)lelc  division  or  crush  of  the  cord  wliich  cannot  Im- 
re])aired  and  f'oni|tression  l>y  lione  or  extra va^at<•tl  lilooil  wliicli  will  l)e 
recovere<l  iVom  if  the  nres>urt'  is  relieved,  altliuiigli  we  know  that  in 
the  great  majority  of  cases,  a  majority  whieli  is  greater  the  higher  the 
injury  is  situated  in  the  vertebral  column,  the  condition  of  tlie  cord  is 
ho|>eless  or  at  the  most  can  only  be  mitigiiled. 

In  the  lirst  care  ot'  (he  patieiil  —  tran^jiort,  undressing,  exaniinatinn 
—  lie  must  be  handled  with  cotislant  waleliiiilness  to  avoid  priKhioing 
or  increasing  dis|ilacenient.  Then,  if  the  IVaetiire  is  of  a  spinous  |irii- 
cess  alone  or  of  the  column  without  recogniKible  displacement  and 
without  symptoms  of  injury  of  the  cord,  confinement  to  the  bed,  pri'f- 
enibly  aided  by  a  plasler-of-Paris  cursef,  is  all  that  is  rerjiiirc<l. 

If  there  is  recognizable  displacement — ^gibbosity  of  the  spine — with- 
out cord  symptom^  ituniobili/iition  in  (he  plaster  corset  is  indicated, 
with  or  without  an  atleriipt  to  correct  the  displacement. 

If  symjitoms  of  pressure  on  or  injury  of  (he  cord  coexist  an  attctn])t 
should  be  made  to  relieve  the  condition  by  correcting  the  disj)laccnient. 

The  means  of  accomplishing  this  are  traction  upon  the  trunk  lo 
straighten  it  by  elongation,  <lircrt  pressure  forward  upon  the  project- 
ing angle,  and  ojien  operation. 

When  (he  injury  is  in  the  cervical  or  upfH>r  dorsal  region  traction 
cjui  be  niaile  by  turning  the  patient  njMin  his  side  ami  pulling  by  the 
chin  and  occiput;  and  by  gradually  changing  the  direction  of  the ■ 
traction  by  moving  the  head  liackward  while  pressure  is  made  agflinst  j 
the  spine  below  the  fracl((re  the  angular  displacement  can  sometimes 
be  comjiletely  corrected.  I  Jut  wiieii  tlii'  injin'v  is  at  a  lower  jniint,  ami 
especially  if  the  [lalicnt  is  large  and  heavy,  tnictioii  thus  iiia<le  is  not 
suHicieiit  even  with  the  aid  of  myesthesia ;  and  even  pressure  with  the 
knee  or  hand  against  the  angle  ((he  jialient  being  on  his  .side)  while 
the  hi])s  and  shoulders  are  pressed  backward  may  fail  to  make  any 
change  in  the  condition. 

Suspension  by  th<'  ajiparalus  iised  in  disease  of  the  ppine  has  been 
emploved  bv  some  with  advan(age,  lint  1  have  not  vi'Utured  to  try  if. 
Instead,  I  have  used  a  long  jilank,  placing  the  jmtient  n]H>n  it,  .secur- 
ing his  shoulders  to  one  end,  an<l  then  gradually  raising  that  end  fO 
that  the  lower  limbs  would  make  the  desired  tniction  by  their  weight 
While  the  patient  is  thus  su])|>orted  [iressure  forward  u|von  the  angle 
can  be  made  by  a  i)andage  or  stick  pas'ied  between  it  and  the  plank. 
If  the  ntaterials  for  a  plaster  c<u'set  have  been  previously  jirepanMi,  in 
the  form  of  broad  stri[)S  of  muslin  or  canton-Manuel  soaked  in  plaster 
cream,  and  placed  at  (he  jiroper  point  upon  the  plaidc  before  the 
patient  lias  been  laid  ujion  it,  the  dressing  can  be  easily  and  rapidly 
completed  while  the  patient  remains  suspended  by  bringing  forward 
the  ends  of  the  strips  around  the  body  on  each  siile. 
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^inlri(l<i:e  recuniniond.s  liori/oiital  sti>|K'iisioii  on  a  iiiirmw  striji  of 


Btutit   lutisliii,  like  a  liuiiiinock,  wliii-li  is  tliuii  includod   in  the  itlastt'i 
jackeL     The  method  is  p 
Pott's  diseaite  of  the  spine. 


jackeL     The  method  is  praised  by  those  who  have  employ 


e  piiisttT 
,■«]  it   ill 


lu  a  few  oaiwii  an  existing  jMrniplegia  lias  immediati^ly  disap[K'aied 

(luring-  snsiK-'n.sion,  and   although   in   others  the  syiiiptntiis  havu  Ih-imi 

li'tupoRirily  at;gravated  I  think  we  are  jiHtitied  in  dwiniiig  the  inilhoil 

safe  and  prol)al)ly  erticient  to  correct  an  angular  dis|>hu'euiL'nt  due  to 

fracture  or  cni.^hing  of  the  Ixxly  of  a  vertebra  or  of  the  pedielcs  or 

«rticular  processes  and  also,  though  less  certtiinly,  a  forward  disphiee- 

munt  of  one  st?ifinent.     It  eannot  (;orrei't  the  nincli  less  c-otnnioii  dis- 

placfment  forward  into  the  canal   of  the  posterior  portion  of  the  ver- 

lebral  arch,  the  spinous  jiroeess  with  one  or  both  hiniiiiic,  or  |>rol)iil)|y 

afnM'ture-<lislocation  in  which  one  or  Ixith  inferior  articitiar  processes 

of  an  iip|)er  vertebra  have  Iwlged  in  front  of  the  corresponding  sn|MJ- 

rior  imiccsses  of  the  next  lower  one. 

Ill  reduction  by  oj)en  operation  a  longitudinal  incision  is  made  along 
till.' iiKilian  line  with  its  centre  at  the  apex  of  the  angle  of  the  ("nie- 
tiirv, and  the  soft  jwrts  sepanited  on  each  .-.ide  from  tlie  spinous  process 
and  liiiiiiiije  of  the  vertebra  (ornitiig  the  upper  part  of  the  angle,  ciit- 
liiig  through  both  laminie,  if  unhrokeii,  and  removing  them  with  the 
spimiiis  pnx;&<.s.  If  indicated  the  opening  in  the  sjiiiial  canal  is 
enlarged  upward  or  downward  liy  removal  of  the  adjoining  s|)inous 
pnKi>.s  and  lamiiiie,  and  the  displaeeinciit  of  the  Imdy  of  the  vertebra 
IS oorrcH'ted  by  manipidation  guided  by  the  eye  and  perhaps  aided  bv 
•nii'tion  with  a  blunt  hook  ])assed  into  the  spinal  ciuiul.  Ilemorrliage 
beni",itli  the  diini  is  relieved  by  evacuation  ihrough  an  incision. 

.\  large  ntnnber  of  cases  have  been  thus  opiTatcd   upon  during  the 
Ia*I  few  years,  and  apparently  with  marked   licneiit   in  some,  liut  it  is 
''till  too  early  to   formulate  a  rule  of  |)r;ietice.     It   is  admitted  bv  all 
that  the  openition  can  do  gtxid   in  only  a  small   iiroportion  of  cases, 
Mil  it  in  probable  even  that  that  [iroportion  is  less  than  is  indicated  by 
the  statistics  becjiuse  it  is   not  clear  that  the  ini|»rovemeiit  vvhicli   has 
Kometimes  followeil  was  the  result  of  the  ojieration ;  similar  improve- 
nieiil  has  lieen  noted  in  apparently  identical  eases  not  operated  upon, 
•«onie  of   them   probably   C!i-ses  of    ha'nintomyelia.      It   must   also   be 
admitted,  I  think,  that  the  operation  is  not  likely  to  do  liarm  and  tlint 
•Kxsisionally  it  discloses  an  ini])ortant  condition  which  could  not  other- 
vise  Ik*  recognized  and   corrected.      My  own    inclination  is  stnmgly 
fnwanl  reliance  upon  traction  and  the  jdaster  jacket,  systematic  use  of 
which  might  show  a  gjiin  as  grent  as  tliat  which   Hiirrell'  found   in  the 

•?•>  oer 
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Boston  City  Hospital:  .'}.'?  per  cent,  ot'  recoveries  as  against 
wnt.  under  cvjieetant  treatment.  I  believe,  for  reasons  above  given. 
that  in  the  common  form  of  injury  with  angular  displacement — gib- 
bosity— reduction  can  almost  always  be  aecomplislied  as  well  in  this 
Way  as  by  operation,  and  that  the  latter  may  (iud  its  speci;il  indica- 
tions in  ca.seB  of  intras]iiiial  lieninrrhage  and  tlio.se  rare  ones  in  which 
the  {Kisterior  portion  of  the  arch  is  driven  into  the  canal  and  [ires.ses 
ujion  the  cor«l.     Thorburn,^  after  a  jXTsonal  experience  of  seven  eases 

'  Bnrrrll :  Annals  of  Surgcrj',  Fcbruarj:,  Jtl05.      •  Tliorbiirn  :   Larici't,  .August  11,  1894. 
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of  operation  and  study  of  about  200  published  cases,  says  he  has 
found  no  clear  evidence  of  benefit  from  it.  Nevertheless,  he  deems 
laminectomy  justifiable  "(1)  in  compound  fracture;  (2)  in  injuries  of 
the  laniinue  and  spinous  processes  with  lesion  of  the  cord  when  the 
crush  is  prol)ably  incomplete;  ^3)  when  the  symptoms  are  mainly  or 
entirely  due  to  thecal  or  peritnecal  hemorrhage;  (4)  in  pachyn-,enin- 

f;itis  or  peripachymeningitis,  which  may  follow  an  injury  after  a  veiy 
ong  period ;  and  (5)  in  cases  of  compression  of  the  cauda  equina." 

Of  the  great  value  of  the  plaster  jacket,  applied  during  suspension, 
in  aiding  consolidation  of  the  fracture  in  cases  in  which  the  disability 
is  due  to  the  fracture  rather  than  to  injury  of  the  cord,  there  can  be  no 
question.' 

The  general  treatment,  when  paraplegia  is  present,  is  to  place  the 
patient  upon  a  water-bed,  carefully  prevent  irritation  of  the  skin  by 
moisture  or  creases  in  the  sheets,  and  regularly  empty  the  bladder  and 
bowels.     Later  in  tlie  case  electricity  may  render  some  service, 

'  See  Papail,  De  I'emloi  da  corset  pl&tr6  dans  lea  IMons  de  1«  colonne  Tertfl>nl4 
Paris,  1887. 


CHAPTER  XII. 

FRACTURES  OF  THE  BONES  OF  THE  FACE. 

1.  FractTires  of  the  Nose. 

Under  this  term  we  include  not  only  the  two  na.sal  bones,  but  also 
those  upon  which  they  rest,  the  septum,  the  nasal  process  of  the  supe- 
rior maxillary,  and  the  nasal  spine  of  the  frontal.  The  fracture  may 
involve  one  or  both  nasal  tones  or  adjoining  processes ;  it  may  be  simple 
or  compound,  multiple  or  comminuted ;  and  it  may  be  associated  with 
other  fractures  of  neighboring  bones,  the  most  important  of  which  is 
fracture  of  the  cribriform  plate  of  the  ethmoid.  In  the  great  majority 
of  cases  the  fracture  is  a  more  or  less  comminuted  one,  occupying  the 
lower  half  of  the  nasal  bones,  the  main  line  of  fracture  running  trans- 
versely or  obliquely,  and  the  fragments  are  displaced  backward  or  back- 
ward and  to  one  side,  according  to  the  direction  of  the  force  that  has 
produced  the  injury.  In  rare  cases  the  fracture  involves  only  one 
na.^1  bone,  or  there  may  be  dislocation  of  one  or  both  bones.  The 
cartilages  which  form  the  alse  may  be  broken  or  torn  from  their  attach- 
ments to  the  bone,  and  that  which  forms  the  septum  is  frequently 
hri)ken  in  connection  with  fractures  of  the  bones  themselves,  or  sepa- 
rated from  the  vomer. 

The  symptoms  by  which  fracture  may  be  recognized  are  deformity, 
mobility,  and  crepitus.  If  the  nose  is  grsisped  by  the  thumb  and  finger 
lateral  mobility  w^ith  crepitus  can  usually  be  recognized,  and  displace- 
ments may  at  the  same  time  be  appreciated.  The  separation  of  the 
*ptum  is  recognizetl  by  exploration  within  the  nostrils.  The  swelling 
''f  the  soft  jKirts,  which  apjiears  promptly,  will  mask  any  but  an 
tttrenie  displacement. 

Other  symptoms  which  may  be  j)roscnt,  but  which  are  by  no  means 
pithopiomonic,  are  free  blee<ling  from  the  nose,  and  occasionally 
"nphysenia  of  the  eyelids  and  face.  Bleeding  is  often  severe  and 
*'nietimes  recurrent  and  difficult  to  arrest,  but  rarely  eiulangers  life. 
Kniphvsema  generally  has  its  origin  in  an  efibrt  of  the  j>ati('nt  to  blow 
his  nose  ;  the  air  is  forced  into  the  subcutaneous  cellular  tissue  through 
'"^nt  in  the  mucous  membrane  and  periosteum  and  spreads  ]>romptly 
to  the  eyelids  and  sometimes  over  the  rest  of  the  face. 

An  occasional  symptom,  when  the  fracture  has  extended  into  the 
^joining  portion  of  the  sujjerior  maxillary  l)one,  is  obstruction  to  the 
jl'w  through  the  lachrymal  duct  in  conse(iuence  of  its  inclusion  in  the 
line  of  fracture.  Another  and  more  common  one  is  the  diflieulty  or 
""possibility  of  breathing  through  the  nose,  the  result  of  inflammatory 
swelling  of  the  mucous  mendirane ;  and,  finally,  in  tlu-  comminuted 
ffactures  that  are  or   have  become  compound,  suppuration   may  b«> 
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maititaiiH'd  lor  weeks  or  luoiitlis  until  all  tlic  necrosed  fnigmeiits  have 
workptl  tlieir  way  out  or  have  been  removed.  It  occasiionally  lia|)|)t'n>>, 
too,  that  after  a  simple  fraetiirc  a  tendeney  is  niauifeste<l  toward  iiiHam- 
riiutory  i'<>nii>tiratiuns  in  the  iic)<rlil>orlioo(I,  aliscesses  lV)rni  in  and  alxxit 
till-  nose,  portions  of  ImtH'  or  eartihi^re  hecoiiie  necrosed  and  are  csfoii- 
ateil,  and  a  eonstanl  |>Mriileiit  disi'liar{xe  iVoni  tlie  nostrils  ig  nmintuini'd. 

It  is  8o  important  that  displaeenient  slionld  be  eorrecte<l  that  an 
ana'sthetic  slionld  be  used  if  a  thorough  exploration  i-annot  Ik-  niiiiie 
without  its  aid,  and  the  surgeon  slionbl  spare  nu  ]iains  to  sjifisfy  liim- 
.self  as  to  till'  condition  iind  position  of  (he  buties.  The  exaniinatiiin 
CJinnot  pnidently  be  louj;  |io.stponed,  lor  tlu'  bones  of  the  face  unite 
pri>nt|)lly,  and  more  than  once  it  iias  been  found  ii)i|M)ssible  to  correct 
u  displacement  after  eijrht  or  ten  days  had  elapsed  ;  tinn  nnion  may  be 
exiteeted  within  a  forlnifiht  or  three  wx-eks. 

riie  jirognosis  as  regards  life  is  favorable,  exoejU  in  those  cases  in 
which  the  skull  is  at  the  siinie  time  broken,  and  in  those  few  otliers  in 
whieii  recurrent  hemorrhages,  of  which  no  satisfactory  exjtlanation  is 
given,  show  tlieinselves.  Hut  as  regards  the  avoiiianee  of  deformity 
the  ontlotd;  is  not  so  favorable,  because  it  is  not  always  easy  to  rec-og- 
nize  or  correct  a  displacement  through  the  swollen  tissues  and  the 
jwt'sistence  of  even  a  slight  one  is  likely  to  be  a  noticeable  blemish. 

The  treatment  consists  mainly  in  the  rednction  of  the  displacement, 
for  it  is  seldom  possible  to  appl\  any  a]iparatus  or  dressing  that  will 
prevent  a  recurrence  of  the  disjdacement  il*  there  is  any  tendency 
toward  it.  The  reduction  when  there  is  depression  is  accomplislied  by 
presstire  made  from  within  the  nostril,  aided  by  nianipnlation  or  mod- 
elling of  (lie  fragments  on  the  outside.  The  interval  l)etwcen  the  se(v 
tuni  and  the  side  fif  tlie  nose  at  (he  jiurt  of  (he  nostril  eorresjiondiiig 
to  the  nas'd  bone  is  sfi  small  that  a  small  strong  instrnment,  such  as 
a  steel  director,  must  be  used,  one  tliat  is  small  enitugh  to  work  within 
the  narrow  space  next  the  nasal  bone,  and  strong  enongli  to  transmit 
considenddc  pressure.  The  fingers  of  (lie  left  han<l  |)lneed  nptm  the 
nose  serve  to  guide  the  instrument  and  t<i  reeognize  the  degree  of  reduc- 
tion that  has  been  obtained.  Cocaine  may  be  iischI  to  diminish  tlie  .sen- 
sitiveness ol'  (he  mueosi.  Ordinal  ily  there  is  but  little  tendency  to 
recurrence  <if  till'  di>;|ilacenient,  except  when  (lie  fracture  is  eomminuteti 
and  the  septum  Iniiliy  broken  ;  the  otdy  forces  that  tend  to  change  the 
position  of  the  Ihigments  are  the  swelling  of  the  external  iv)t't  jttirts 
atid  the  pressure  of  the  air  when  the  patient  .seeks  to  clear  his  n<iso  by 
.snnHing  or  blowing. 

The  idea  of  snp|iorting  the  fragments  by  pressure  from  within  the 
nostrils  suggests  itself  -o  readily  that  it  is  not  sur[)ri>iug  to  find  recorded 
many  instances  and  several  varieties  in  the  nictliiKl-  of  its  tiK'.  The 
sini|>ler  ones  consist  of  plugs  of  lint  crowded  into  the  nostrils,  with  or 
without  tubes  to  permit  breadiing  ;  the  more  elaborate  ones  aiH.- arrange- 
ments of  roils  supported  by  straps  crossing  the  iipjier  lip,  and  capable 
of  ailjustment  in  length  and  direction  within  the  nostril  so  as  to  hold 
tlie  fnigments  in  place  ;  they  are  saiil  to  have  been  efficient  in  some 
difltcult  (-ases.  On  (he  other  hand,  I  can  iind  no  evidence  that  the 
plugs  of  lint  serve  any  useful   purpose. 
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ic  use  of  plaster  or  ptilta-|KTcliii  splints  moulded  upon  tho  t»iitside 
Knistdine  to  ix;  entirely  illusorv  ;  if  swetlinfi  tiikcs  phuv  iirnKT  tlicin 
[will  tt-nd  to  reproduce  the  displacement  l)_v  pressure,  if  it  is  (iresent 
•-•n  the  mould  is  iii>plicd  its  siihsidence  soon  creates  a  piji  hetween 
>  splint  and  the  skin.  The  host  plan  apj>ears  to  lie  repetitinii  of  the 
sdvictinn  a.ioften  as  the  displaeetiieiit  recurs.  r)ccasi<inallv  llie  liridfje 
R8  been  held  up  by  Imn.sfi.xion  with  a  pin  wliich  rests  ujkiu  the  solid 
mnc  on  each  side.  Kecurrenee  of  a  latcnd  disjilaeeitieiit  may  be 
ltpiii)se(l  by  a  pad  of  j^piize  secured  afpiitist  tiic  side  of  the  nose  by  a 
Briiiof  adhesive  plaster  erossinjr  both  elie<'ks. 

Sppiintion  of  the  cartilaginous  septum  from  tlie  vomer  can  be  treated 
*ilh  n  pair  of  forceps,  one  branch  of  which  is  passed  into  each  nostril, 

Fkj.  58. 


Corri'i'llou  of  "saildlt'  nose." 


uapping  and  srnispinjj  the  bone  and  cartilage  so  as  to  hold  tliem  in  line. 
Tk'  'It'iircs-iiin  of  tlie  bri<lj;e,  the  "  saddle  nose,"  which  so  often  is  seen 
■ittT  this  fracture,  constitutes  so  marked  a  disfiunrement  thiit  many 
•'tempts  have  been  niad(>  to  correct  it.  Opemliiins  n]ion  the  Ihihc, 
0«i)fn(Hl  to  <ietnch  and  raise  the  bridge,  have,  as  a  rule,  failed  so  com- 
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|)lrl(>ly  tliat  I  vviifi  k-il  t(i  try  to  nipet  {lu?  infliratinn  by  introducing  a 
Miitjitjly  f^liii|«'<l  furpinn  lirxly  hftween  tlie  .skin  hihI  the  l>one.  It  proved 
ciilirt'ly  hiirccssf'iil  in  rt'sl(*riiii;  ilif  [U'dHh'.  and  the  piece;*  of  alnniintini 
and  jriitt.-i-pfrclm  lisive  ntiiiiincd  in  jilace  fur  scvenil  years  witlmut 
ciinsiiifi  irritation.  I  liave  always  inirtidneed  tlii'in  tliroufrh  a  small 
cut  on  the  side  of  the  ala  of  tiie  nose  an<l  j)re])ared  a  place  for  them 
hy  .suheutuneoiisly  freeinj;;  the  .skin  with  n  knife  introduced  thn>ugh  the 
Miiall  (Mil  and  swept  freely  across  tlie  hridfije.  Fij;;.  58  shows  tlie  \\nt- 
lile  after  iutrcMhiclion  of  a  jtiece  t>f  piitta-jierelia  one  and  a  (piarter 
incites  lon^r  an<l  one-ipiartcr  inch  wicle.  A  year  later  T  removed  it  at 
the  patit'Ut's  reipiest  and  inserted  a  piece  one  and  three-qiiarteri*  inches 
lon^j  in  ortler  to  lessen  the  notch  at  the  root  of  the  nose.  (See  AnnaU 
of  Siiiyirif,  .lime,  LSJItj.) 


2.  Fractures  of  the  Malar  Bone  and  Zygoma. 

Isolated  fractures  of  this  hone  arc  rare,  and,  so  far  as  can  be  inferrc«l 
from  the  sniali  number  of  t«scs  in  which  a  «Jirect  examination  has  been 
possii)le,  sinfjlc  fnictnre.'' are  rarer  than  mnltiple  ones,  and  the  rarest  is  \ 
that  which  is  sdmost  a  simple  diastasis,  a  separation  at  the  sutures  with 
.sunn-  s|ilinleriH(j-.  Partial  fractures  invohinj;  the  lower  and  outer  jwr- 
tioii  of  I  he  bone  or  the  ruarijiu  of  the  orbit  have  been  ob.serve<i,  and 
alsii  single  fiiictnres  nf  llie  i'rontal  and  zypmiatic  jiroee.s,scs,  extending 
|H)ssibly  into  the  Iwines  with  wiiicli  they  articulate.  In  most  cases  there 
lis  tieprj'ssion  of  the  entire  bone  with  fracture  of  the  malar  process  of 
the  superior  maxilla  and  crushing  of  the  anterior  wall  of  the  antrum, 
the  malar  lioiie  bein;:  disjdaeed  inward  toward  tiie  antrum  or  sometimes 
l»iu-kwar<l  into  the  zygoniatic  fossji.  Pure  diasta.sis  of  the  malar  lione 
probably  does  not  exist  ;  it  has  never  been  <lemonstrated  by  autopsy, 
and  attempts  to  pnuluce  it  upon  the  cadaver  liave  always  resulted  in 
more  or  less  fracturing.  | 

Knictnrcs  of  the  sygomatic  arch  alone  have  l>een  caused  by  extcinal 
violiMuv  acting  fnim  wilhont  inward,  and  in  two  cases  from  within 
outwanl.the  |viiiint  having  fallen  tbrwani  ujnm  a  stick  held  in  the 
inoiith.  In  somi-  of  those  I  have  sii-n  a  pirtion  of  the  arch  has  lx>en 
9«'panit«><l  by  two  lint>s  of  fnictun'  and  depressed  ;  in  one  of  them  one  | 
t>f  the  lines  of  Inu'turc  cxtrnditl  into  the  temp<iri>-maxillary  joint 
The  disphiceiueiit  follows  the  direction  of  the  fracturing  force. 

The  symptoms  U|h>u  which  the  iliagnosis  must  l>e  made  are  deformity, 
mobility,  and  crepitus.  I'tdess  there  is  much  intlamniatoiy  swelling 
tlio  detbrinity,  which  wmsists  usually  in  a  depression  or  flattening  of  the 
duvk  just  U'low  the  outer  half  of  the  eye,  t-an  lie  r«x>gnijt«-d  by  sight 
and  touch,  and  the  irrvgnlarity  of  the  line  of  fracture  can  be  rawlily 
felt  on  the  nwrgin  o(  the  orbit,  or.  if  it  extends  to  the  malar  process 
of  the  su|>erior  uiaxillarv  Iwne.  on  the  under  an<l  anterior  surlaee  of 
this  pnxt-ss  by  the  finger  within  tiic  mouth.  Mubilitv  and  crepitus 
•rr  iierx'^'ivitl  iu>»rf  ran-ly  ;  the  latter  c;in  l>o  .«ometinK's  pro«b»i'«d  by  tlx' 
imtvenieiil  ol"  like  jaw. 

.Xns'silK-sw  or  a  sense  of  formicalion  in  the  rhcek.  nose,  upper  lip, 

*l  (ttiin  «»f  ibe  eorres|H)n»ling  s»»le  is  ^uueliines  ol>$c-r\'ed,  and  is  doe 
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lloiig  the   fltM>r  of   tlii'  nrlti 
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^0  an  extension  of  the  fractu 

th<?  infra-orbital  canul  and  tearing  or  liruisiiig  tlie  riiiju-rior  maxillary 
nerve.  This  symptom  may  bo  associated  witli  an  extravasation  of 
blood  in  the  posterior  part  of  tiie  orbit  siiHieient  to  forec  the  eye  for- 
wanl  anil  showing  itself  also  under  the  conjunctiva  and  in  the  eyelid3. 
Bieetiing  fronj  the  mouth  or  nose  is  oocasioually  seen  as  the  result  of 
the  extension  of  the  fracture  through  the  niiiRous  nienibnuie  of  the 
tuoiith  or  antrum. 

\Vht!n  the  fnieture  involves  the  zygomatic  arch,  and  (lie  fntgments, 
as  is  usually  the  case,  are  driven  inward,  nioveinent  of  the  jaw  may  b? 
ditlicult  or  imjKissible,  cither  because  the  masscter  has  Ixen  injured,  or 
because  the  depressed  fragments  of  (he  arch  are  forced  agiiinst  the 
corunoid  process  of  the  inferior  maxilla,  or  in(o  the  tendon  of  the  tem- 
|>oral  muscle.  In  one  ease  the  ti|»  of  tJic  coronoid  (irocoss  wa,s  broken 
off  by  the  siime  blow  tlint  fractured  tiie  arch.  Swelling,  diseoloration, 
anti  pain  are  the  natural  antl  constant  results  of  the  fracture  and  the 
bruising  of  the  soft  jiarts. 

The  natural  course  of  these  fractures  is  toward  rapid  repair  without 
excessive  callus,  and  with  gradual  disa])[K'arance  of  any  ditliculty  that 
may  exist  at  fii*st  in  the  movctnent  of  tlie  jaws.  It  is  scldotu  possible 
til  re<liiee  the  rlis|)laccmciit  completely,  Ijccjiiise,  as  has  iiccn  said,  it  is 
ireneniUy  inward,  and  there  is  no  way  of  acting  very  eHicicntly  U]K)ti 
the  lK>ne,  except  through  a  wound  of  the  skin.  The  attcnif)t  nnist  be 
made  to  move  the  bone  in  (he  desired  direefinu  by  engaging  the  end 
of  the  thumb  or  finger  under  it  in  tlie  zygomatic  fossa,  intriMlucing  it 
through  the  mouth  if  the  cheek  is  swollen.  It  has  been  |)ro[>oscd,  and 
<xxsisionally  practised,  tti  cut  down  upon  the  bone  opposite  the  zvgo- 
matic  process,  divide  the  fascia  overlying  the  massetcr  muscle,  pass  a 
Mout  hook  under  the  process,  and  raise  the  bone  by  dniwing  upon  it, 
or  to  make  a  smaller  incision  over  the  body  of  the  bone  am)  screw  an 
♦•lev.itor  into  it,  by  which  it  rould  tln'ti  be  raised. 

In\vard  displacement  <tf  the  /-vgomatic  arch  cannot  be  directly  acted 
upon  except  l)y  a  hook  introduced  tlirough  the  skin  or  an  incision.  In 
onlv  one  of  the  re<'ordefl  cases  has  the  <lis[»lacement  interfere<l  seriously 
and  for  any  length  of  time  with  t!u:*  inovemeut  of  the  Jaws  ;  in  this 
one  the  difficulty  increased  steadily  for  some  time  until  tiie  patient 
could  barely  scjKirate  the  teeth,  and  then  one  innrning  while  yawning 
he  felt  something  snap,  and  tlie  motiuu  of  the  jaw  at  once  became  and 
reniaitied  free. 


3.  Fractures  of  the  Superior  Maxilla. 

While  the  body  of  this  l»one,  protected  as  it  is  by  outlying  processes 
land   other  bones,  is  rarely    fractured,   its  own  processes  arc  not  infre- 
ciuently  biiiken  or  involved  in  the  fractures  of  those  bones  with  which 
|taey  are  continuous.     Thus,  a  blow  upon  the  nose  breaks  not  only  the 
na.<il   bones  but  also  the  nasal  process  of  the  superior  maxilla,  and  a 
Wow  tipon  the  malar  bone  may  force  in  iheanterior  wall  of  the  antrum 
•»n  %vhich   it  rests.     The  fnictiin's  are  always  j)roduci'd   by  direct  vio- 
lence, and  present,  c(mse<jueutly.  considerable  variety   in  their  extent 
II 
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am]  the  parls  involvt'il,  liiit  a  fissure  may  extern!  to  this  bone  from  a 
fi-actiirc  <it' tfic  rniniuiii.  The  alveolar  jiroccss  may  be  broken  off  in 
part  or  entirely  by  a  blow  received  on  it  or  on  the  teeth.  A  blow 
received  in  front,  at  or  below  (lie  level  of  tlie  nostrils,  may  pnHlncea 
horizontal  line  of  fracture  sejiaratinp;  the  alveolar  and  palatal  j)IT)Ocs**? 
from  the  body  of  the  bone,  and  ineludiofi  also  the  pterygoid  platen. 
Falls  from  a  height  have  eansed  a  vertical  line  of  fractnre  or  tliastasis 
between  the  twii  bones  alonir  llie  lucdiaii  line  of  the  month,  extending 
even  thmnph  the  soft  palate,  and  as-oeiated  vvifli  fnieture  of  the  malar 
or  nasal  bones.  In  a  very  few  eases  a  line  of  fracture  on  each  si<le  at  the 
canine  tootli  has  separated  tlic  intermediate  portion,  with  marked  di>>- 
plaeernent  and  mobiiity.  Fractures  of  the  alveolar  pnx'ess,  even  with 
aiueh  displaeenient  and  mobility,  present  but  little  frravity.  for  they 
heal  ni])idly  and  witliont  necrosis  except  <if' small  pieces  of  the  sockets 
of  teetli  displaced  at  the  same  titiie. 

It  iH'casionally    happens  that   one  or  both  bones  are  driven  in  with 
multiple  and  comminuted     fr.ictiiring  of  them   and  of  the    adjoining 
ones.     The  earliest  ktiown  east'  of  the  kind  was  reported  by   Wiseman, 
and   lias   been   extensively   quoted.     The  n])per  jaw  was  ilriven   in  so 
far  that  the  linper  coidd  not   be  introduced  between  the  palate  and  the 
f)osteri<vr  wall  oJ'  the  ]iharynx.      Wiseman  inserted  a  blunt  hook  through 
the  mouth  and  easily  drew  the  bone  forward  into  place;  as,  however, 
the   displacement  recnrrwl  very  easily,  he    left   the  hook  behin<l  the 
palate  and  bad  it  drawn  upon  constantly  by  the  pati»'nt  or  his  friends 
initil  consolidation  had  taken  place,     t^iiite  a  nnmber  of  similar  case* 
(Gurlt   collected    tipwiU'd    of   twi'iity)    have    Itcen    reported,    all     the 
result  of  great   violence,  either  by  falls   from  a  height    or  the  pas,<age 
across  the  face  of  a  Iieavy  wagon,  or  a  violent  blow.      In  one  of  my  own, 
a  V>low  by  a  descending  elevator  n|>on  an  upturned  face,  the  nasal  bones 
were  separated  from  tlie  frontal  along  the  suture  line,  the  right  malar 
and  zygoma  broken,  ami  both  su|>erior  maxillie displaced  <h>wnward  and 
backward  and  separated  from  each  other  along  the  median  line  of  the 
hard  ])alatc.     In  one  case  (lie  bones  of  the  face  were  s*>   movalile  that 
they  moved  u])  and  liown  when   the  patient  swallowed,  as  if  thoy  were 
restrained  only  by  the  skin.     In  most  of  them  the  patients  recovered, 
and  it  is  worthy  of  remark  that,  notwithstanding  the  degree  of  the  vio- 
lence and  the  extent  of  the  injnry,   it  seldom  luipiwus  that  the  fracture 
invfdves   the  er.miiim.     The  reason   lies  appjirently  in  the  direction  in 
which  the  fracturing  force  is  applied,  a  direcfiou  outside  of  and   more 
or  less  parallel  to  the  surface  of  the  cranium  and  not  in  the  line  of  one 
))f  its  diameters.     The  bones  of  the  face  are,  as  it  were,  torn  off  the 
eninium  nither  than  driven  back  upon  it. 

Very  extensive  mutilation  of  the  face  has  been  caused  by  gunshot 
wounds,  especially  in  nttemptit  nt  suicide  when  the  mitzzle  of  the  gun 
has  l>een  phwed  within  the  mouth,  but  it  is  rare  for  ordinary  violence 
to  lead  (o  much  Joss  of  tissue.  IMalpnVne  .speaks  of  ibe  following  case 
ns  unique  in  this  respect  in  his  experience  :  A  bov  was  kicked  in  the 
face  by  a  horse  ;  the  superior  maxillary,  nasid.  anil  palatal  bones  were 
extensively  comminutrd.  antl  the  skin  torn  ami  bruised.  Recovery 
took  place,   but  with  niu.li   deformity.     The  nasjil  bones,  the  anterior 
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portion  of  tfic  alveolar  ardi,  and  tin*  iin-ator  part,  if  nut  all,  of  tlie 
nanl  palate  had  (lisiippcareil.  TIiltl'  was  no  loiipT  citltfi-  nose  or 
niotith  ;  the  lips  were  united  by  a  firm  eieulrix,  anil  the  tnoiith  and 
aostriis  were  rcpre.sente<l  by  an  ova!  upeninjj  hetween  the  na«il  pro- 
'^'  of  tlie  superior  niaxillic.  Through  this  ojK'ning  the  ]>atiunt 
t)reathe<l,  spoke,  drank,  and  ate. 

Tiie  diagno.siri  of  fracture  is  ordinarily  made  without  any  difficulty, 
siiK"«'  larjre  portions  of  the  hone  are  open  to  ilireet  exaininatinti  with 
the  finger  through  the  mouth  and  on  the  cheek.  Irrepnlarity  of  out- 
line, mobility,  displacement.s,  and  crepitus  can  he  readily  recognized. 
In  .some  few  ca.*es  where  there  was  no  displacement  the  diagnosis  has 
l)een  in  doubt,  an<l  (Juerin  '  has  ptiinied  out  a  syin[ttom  which  nii<jht 
be  Msefid  under  such  circnmstanccs.  It  has  been  said  tliat  the  jitcry- 
goid  apophysis  is  always  broken  when  the  line  of  tVacture  crosses  the 
jaw  horizontally  between  the  alveolar  ju'oeess  atid  the  malar  bone,  ant! 
Guerin  found  that  pressure  witli  the  finger  ii|)nn  t!ie  inner  ]»latc  of  this 
jjroces?  caused  pain  and  SKtnetimes  showed  mobility  when  there  was  no 
other  sign  of  fracture.  Ecchymosis  of  (he  liard  ur  soft  palate  indicates 
fracture. 

Repair  in  cases  of  average  severity  takes  place  in  from  thirty  to 
forty  days  with  a  scanty  formation  of  callii-s,  and  not  infret|uently  in 
less  time.  The  vitality  of  the  bone  is  exceptionally  great,  hetice  the 
ride  laid  down  by  Malg-.iigne  and  some  of  his  |)rei!e<'essors,  an<l 
rejK'afed  by  all  subsei^iient  writers,  to  leave  every  fragment  tliat  is  not 
absolutely  and  entirely  detached.  Altlmugh  the  rule  is  a  sound  one, 
it  oc<'nsionally  happens  that  fragments  become  necrosed  and  liave  to  he 
removed.  This  is  thought  to  ha[>pen  more  fretiucntly  vvith  fnigments 
of  the  alveolar  bonier  than  with  any  others. 

Displacement  is  seldom  noticeable  after  repair  is  completetl,  except 
in  the  nose,  but  it  usually  exists  to  a  greater  or  less  degree,  and  the 
ingenuity  and  the  patience  of  the  surgeon  are 
often  severely  taxed  to  overcome  the  constant 
tendency  to  the  recurrence  of  the  displacement. 
^Salivatiun  is  often  profuse,  and  the  discharge 
offensive.  Division  of  the  lachrymal  canal  bv 
the  fracture  may  lead  to  its  oliliteration. 

Displacement  of  the  entire  bone  may  be  treated 
as  in  Wiseman's  case,  or  the  retention  may  be 
aidcfi  by  securing  the  lower  jaw  against  the  upper 
one,  with  or  without  the  intervention  of  inter- 
dental splints  or  moulds  nf  gutta-percha  or  metal 
shape<l  to  fit  the  teeth  and  alveolar  arcfi.  Lateral 
pressiirt!  cannot  well  be  made  upon  tlu'  clucks  to 
oven-oinc  separation  along  the  median  line  of  the 
palate,  but  fortunately  it  is  not  always  necessary.  In  .Simonin's  ease, 
qonted  by  Malgaigne,  the  gaj)  began  to  contract  spontaneously  by  the 
tenth  day,  and  was  completely  closed  by  the  thirty-third,  with  no  other 
•lisplaceinent  than  a  slight  ditfcretu'e  in  level  lietween  the  two  lialves. 
In  another  case,  i|Uot«:Hi    by   Hamilton,  the  g:ip  \va.s  large  enough  to 

'  Uoerin:  .\rcbive8  U^iii'nilui  ilc  Mt-di'ciiif,  .Inly,  IWM),  vol.  ii.  p.  5. 
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admit  tlic  little  finger,  and  was  still  open  six  weeks  after  the  receipt  ot 

the  iitjitrv. 

^Atter  fracture  of  the  alveolar  prneess  tlie  fragment  sliould  be  care- 
fully rt'adjusk'd  and  fixed  i>y  wiring  tlie  teeth  to  the  adjoining  ones,  or 
by  a  splint  of  gulta-pereha  nr  metal.  Agnew  says  he  has  nscd  for  this 
purfKise  with  great  advantage  a  pie<'e  of  eork  witli  grooves  eiit  in  its 
np()(:'r  and  lower  siirfaecs  to  receive  the  teeth  of  both  jaws.  The  re<luc- 
tion  is  made,  the  eork  iiiserteil,  and  the  jaws  firmly  l)oiind  together. 
No  attempt  shotdd  he  made  to  remove  tin'  eorrespomling  teeth,  for  not 
only  are  the  eliances  in  favor  of  their  beeominn  firm  again  in  their 
stK'kets,  but  the  attempt  to  draw  them,  even  if  they  are  loos«»,  may 
bring  away  an  ini|K>rliiiit  piece  of  the  boue. 

The  gntta-perchii  or  metal  nuiidd  may  In-  held  in  place  by  l)inding 
tile  lower  jaw  against  it  after  it  has  been  fitted  to  the  upjH-r  one.  or  by 
nn  a[>])aratus  ^imilar  to  one  devised  by  (Jniefc  for  the  purpose,  and 
shown  in  Fig.  59.  If  the  splint  is  to  be  snjiported  by  the  lower  jaw 
it  should  be  so  constructed  that  an  interval  will  be  left  through  whioJi 
food  can  be  given  and  the  month  cleaned. 


I 


4.  Fractures  of  the  Inferior  Maxilla. 

Fracture  of  the  inferior  niaxilla  occurs  ni()re  freipiently  than  that  of 
any  otiier  of  the  bones  of  the  face.  It  is  rare  in  childhood  and  ol<l 
age,  most  fretjnent  between  the  ages  of  twenty  and  thirty,  and  is  a|)|K«r- 
ently  more  than  ten  times  as  eominou  in  males  as  in  fenudes. 

Gnrlt  collected  14;5  pnlilishcd  cases  in  which  the  character  and  jKJsi- 
tion  of  the  fracture  were  descrihed  with  sufbcient  aeein-uey  to  allow  of 
their  use  as  statistics  :  of  tiiese  H(l  were  single,  4'J  double,  and  in  14 
there  were  three  or  mitre  lines  of  fracture.  Of  75  single  cues  (exclud- 
ing 5  in  which  the  fracture  was  limited  to  the  alveolar  process)  the 
fracture  occupied  the  median  litK>  in  '25,  the  region  of  the  incisor  teeth 
in  22,  that  of  the  back  tei'th  in  IT),  beliim!  llic  teeth  in  S,  an<l  llie  con- 
dyloid process  in  ;"».  lu  of)  <lonl>le  fractinvs  both  halves  of  the  bone 
were  broken  20  times,  and  at  jioints  on  the  two  halves  corres|)onding 
closely  with  each  other ;  one  si»le  alone  .S  times,  and  the  median  line 
by  one  of  the  fractures  7  times.  One  or  both  of  the  condyloiil  pro- 
cesses were  liroken  in  several  of  the  multiple  t'l'jictures,  Thc-e  figures 
show  that,  exclusive  of  partial  fractures  <if  the  alveolar  Iwirder.  which 
are  very  connnnu,  and  often  caused  by  the  drawing  of  a  tooth,  tiie  must 
frequent  seat  of  fracture  is  at  or  near  the  median  line,  and  that  single  J 
fracture  of  the  ramus,  or  of  the  alveolar  or  condyloid  pmwss  is  com-  H 
[lanitively  rare.  They  diH'er  materially  from  the  estimates  made  by  ™ 
various  writers,  hut  as  the  latter  differ  ipiite  as  imieli  among  them- 
selves, and  jippear  to  have  spoken  in  most  eas<'s  f'rnni  geneittl  impres- 
sions ratlier  than  ('rom  figures,  the  |)ref'erenee  should  be  given,  I  think, 
to  Gurlt. 

Double  fractures  of  the  lower  jaw  ai*e  n-latively  more  common  than 
those  of  other  bones,  while  multi|ile  and  comminnte<l  ones  are  rare. 
Compound  fractures  are  common,  ixitli  because  the  irum  overlying  the 
fracture    is    freijuently   turn   and   because  the   lip  and  skin  are  often 
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invofvoil  in  tlie  direct  injury  tluit  lins  cnnspd  the  fmctiiro.  Tlic  frac- 
ture is  oonipletc  or  iiieoniplete,  the  latter  nirely  exeej)t  wlicn  tiie  alve- 
olar Ixirdcr  alunc  is  involvetl.  A  portion  ><i'  the  lower  l>or<ler  of  the 
Jnme  may  be  broken  oft'  by  a  blow. 

Tiic  line  of  fracture  in  tlie  IxkIv  of  the  bone  is  nsnally  vertical  or 
nearly  vertical ;  at  the  angle  or  in  the  nmiiis  it  is  oblifjne  or  transverse. 
At  the  median  line  there  is  but  little  ilisfiiacfnicnt,  it' any  ;  but,  when 
present,  it  may  be  in  either  of  three  ilireeti<iii.>  :  a  (litVerenc(>  in  (lie  hori- 
zontal level  of  the  edjre  c>f  the  teefii,  a  )iis])lacetuent  ('orwani  anil  back- 
wanl  of  the  fraifments  upon  each  other  witli  lateral  overriding,  or  a 
lateral  separation  of  the  twtt.  In  the  fractures  between  the  median 
line  and  the  canine  tooth  the  line  is  still  much  more  frerjuently  vertical 
than  obliipie ;  but  displacement  is  liii'  rule,  altlion«;li  no  one  i'orni  of  it 
seems  to  be  more  common  than  the  cithers,  lietweeu  (be  canine  (ooth 
and  the  anjrie  of  the  jaw  it  is  eitlier  vcrticjd  or  iiielined  b;ickvvaril  and 
downwani,  ami  usually,  instead  of  crossinij  tlie  lione  from  without 
inwani  at  n  rij^lit  angle  to  the  surface,  it  is  inclined  backward  and 
inwani,  so  that  the  anterior  fragment  is  lengthened  on  the  inner  side 
and  the  posterior  fragment  on  the  outer  side.  The  inferior  <lcntal 
nerve  is  crossed  by  this  fracture,  and  is  sometimes  torn  or  bruised. 

Fracture  behind  the  teeth  is  eorni>anitively   rare,  only  eigliteen  eases 
Ixjing  contuine4l   in  Gnrlt's  st.itistics,   and   it   is  frcijuently  double  or 
niultipic  or    associate<]    with    other    fractures. 
When  the  fracture  lies  at  the  jimetion  of  the  F'"-  60. 


Kmcture  of  tcuver  Jnw  behind 
the  teeth. 


anri  internal  pterygoid  muscles  ( Fig.  'id). 

Fnu'ture  of  the  (condyloid  piucess  is  usually 
flcminpar)ie<l  by  other  fracture-;  of  the  same 
fir  other  Ixmes  of  the  face,  and  may  be  pro- 
i]uo<m]  by  a  blow  either  ujmiu  the  chin  or  upon 
the  side  of  the  jaw  near  the  joint.  The  line 
of  fnictiire   |Kisses   tlirnitgh  the  neck,  nitil   the 

few   s|>eciinens  furnished    by   autopsies  and   museums  do  not  show  a 
greater  freipiency  at  any  point  or  in  any  dtreettun  titan  at  any  other. 

Fracture  of  the  coronoid  proces.s  is  exceedingly  rare  and  lias  iieeu  .seen 
only  in  a.H.'^ioiation  with  other  fractures  of  the  same  or  adjoining  bone& 

A  |K»rtion  of  the  alveolar  proces.s  with  the  teeth  in  ]>laee  is  some- 
time'* brokf'U  off.  The  size  of"  ibc  ]>icce  varies  within  wiile  limits,  and 
the  <!isplaceincnt  is  habitually  imviird.  In  one  or  two  enfirely  excep- 
tional e.asc.s  a  similar  piece,  ineluding  a  portion  of  the  iiody  of  the 
l>onp.  bus  been  broken  off". 

f'omminuteil  fractures,  exee])t  as  the  result  of  gunshot  wounds,  are 
comparatively  nire ;  double  and  treble  fRictures  are  less  .so  ;  ami  one 
««(K'  is  on  nronl  in  which  there  were  five  distinct  and  sejMirate  lines  of 
fnu'turc. 
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Tlie  niDst  frequent  raiise  of  fniclnre,  exclusive  of  partial  fractures 
proditceii  l)_v  !ittoni|its  to  tlnnv  ii  toutli,  is  violence  receivcfJ  iijxm  llie 
chin  ;  fracture  In-  pressure  upon  tlie  !?i(lcs  is  nuicli  less  common,  llie 
other  occnrnujr  thrice  as  freipieutly.  Fracture  of  the  condyloid  pro- 
cess may  be  produced  iu  either  of  the  s:une  two  ways — a  blow  ujKin 
the  chin  or  uj>oti  the  cheek. 

The  objective  symptoms  of  fracture  of  tlie  lower  jaw  are  the  same 
as  those  of  other  fnictLires  :  almorrnal  mobility,  cre])itns,  dit-plaeo- 
ment,  pain.  Tiie  bone  is  so  accessible  to  the  touch  both  within  and 
without  the  mouth  that  irrejjidarities  in  the  (uilliue  of  i(s  bo<ly  can  l>e 
easily  reeoj;ui/.ed  hy  the  liufjers  and  soirieliines  by  sight.  The  tt>etli 
show  ditfereuces  in  level,  vertically  or  autero-postcriorly  ;  those  which 
adjoin  the  fracture  are  usually  loosened  and  may  be  entirely  dis- 
lodged. Mobility  and  crepitus  are  tleteeted  by  mnnipulation.  When 
the  fracture  is  situated  at  or  aliove  the  anj^le  of  the  jaw  its  recognition 
is  by  uo  riK-aus  so  easy  ;  liy  passing  the  iirrger  within  the  mouth  along 
the  inner  auil  outer  surfaces  of  the  r.nnus  irregularities  ot"  outline  and 
localized  pl^iuts  of  pain  may  he  recognized,  and  jmin  at  a  ti.xed  point 
is  eanseil  by  biting. 

The  degree  aixl  direction  of  the  disjilacenient  vary  much.  As  a 
rule,  when  the  fracture  is  single  and  lateral,  the  anterior  fragn)ent 
tends  toward  the  inside  of  the  month.  In  double  fractures,  the  inter- 
mediate piece  is  almost  invariably  drawn  downward  aiul  backwanl  by 
the  unopposed  action  of  the  muscles  of  the  neck  which  are  attached 
tu  it. 

Fracture  of  the  condyloid  process  was  first  studied  by  Desault  and 
Biclijit,  and  but  little  if  anything  has  been  added  to  our  knowledge  of 
the  subject  since  their  time.  The  sym]itoms  are  pain,  increased  by 
motirui,  diminished  mobility  of  tin- jaw,  often  erejiitus  on  maui|)idation, 
irregularities  in  the  region  of  the  condyle,  the  ea.se  with  which  the  con- 
dyle can  be  pushed  forward  into  the  zygomatic  fos.sa,  its  failure  to  share 
in  the  luovenu'iits  of  tiie  jaw,  and  its  almost  constant  dis|ilacement 
upward  and  forwanl  hy  the  contraction  of  the  external  ]»tcrygoid. 
liihes  pointed  out  an  additional  sytnptotu  whi<-!i  is  sometimes  present, 
deviation  of  the  chin  toward  the  atlccfed  side.  This  is  effected  by  the 
displacement  of  the  niiinis  upward  aixl  hackwar<l  on  the  outer  side  of 
the  condyle  and  neck,  and  the  more  easily  if  the  fracture  is  a  double 
or  midtiple  one.  Gurlt  fpi(>tes  the  description  of  a  siwciinen  of  this 
kind  from  a  wfu-k  liy  I{onu,  publislied  in  178").  Tlie  condyle  was 
united  by  a  bony  callus  to  the  ramus  just  above  the  orifice  of  the  dental 
canal. 

Swelling  of  the  gum.s,  face,  and  glands  follows  ju'oinptly  n|w»n  the 
injury,  and  ii*  often  increased  hy  the  direct  bruising  of  the  soft  parts 
themselves  ;  the  sccrctiinis  of  the  mouth,  iucrca.sed  in  quantity  by  the 
irritation,  mingle  with  the  jnis  that  conu's  from  the  fractarc  if  com- 
pound or  from  the  tdcers  produced  by  the  stomatitis,  decwnipo.se,  and 
cause  ati  otlensive  odor  that  can  .■scarcely  be  kept  under  control  even  by 
the  most  careful  attention.  Absces.ses  nuiy  form  and  open  within  the 
nujuth  or  upon  the  sides  of  the  jaw  or  the  neck  below  it ;  they  are 
almost  invariably  a.s.s<x;iated  with  the  presence  of  detached  splinters  or 
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the  exfoliation  of  portions  of  the  jaw.  whirli  rofjuiro,  of  roiirsc,  to  be 
removctl  before  a  j>eriii:inent  cure  Ciui  be  obtiiiiu'd.  Sriial!  fragineuta 
may  long  escape  reeofrnitioii,  :itnl  the  only  imlicjitioti  of  their  [in'seiiee 
may  lie  a  sinus;  larger  fragments  i'oree  llieinsclve.s  proiiijitly  up<in  the 
Burgeon's  attention  by  tlie  profiiseness  of  the  <liseliargc  iiiid  the  amount 
of  local  reaction.  A  few  cases  ol"  extensive  necrosis  have  been  reported. 
Simple  fraeturas  nnite  in  from  tlnrty  to  furly  days,  and,  even  when 
there  has  been  a  considerable  loss  of  l>one  by  Hplinteriitg  or  necrosis, 
the  Hnal  result  may  be  a  very  giMid  one,  in  this  sense,  that  tlie  jaw  is 
stnjng  enough  to  snjjport  artificial  teeth  in  the  place  of  those  tiiat 
have  been  lost  by  the  accident,  is  snilleiently  regular  in  form  to  avoid 
deformity,  and  is  free  in  its  movements. 

Failure  of  union,  pseudartfirosis,  is  rare.  Giirlt's  statistics  contain 
only  two  cases  which  can  be  properly  consirlered  as  such,  and  tliey  were 
lx>th  cured  by  o|)eration.  It  is  more  common  after  gunshot  fracture 
with  much  loss  of  substance  by  eliiuination  of  s|ilint(Ts,  and  may  inter- 
fere with  mastication.  In  a  few  cases  union  in  a  fairlty  position  has 
requirp<l  an  operation  to  correct  the  deformity  or  relieve  the  functional 
disability. 

The  prognosis  is  a  relatively  favorable  one;  the  proliabilities  ar<>  that 
union  will  take  place  protnptlv,  that  no  serious  complications  will  arise, 
iiid  that  no  important  deformity  or  disability  will  remain.  Danger  to 
life  tnay  come  from  two  quarters:  the  proximity  of  the  bone  to  the 
nuium  carries  with  it  the  possibility  of  associated  injury  to  the  bniin 
or  to  its  tase;  retention  of  pus  in  a  coni|)ound  fn«cHu-e  in  comnuutica- 
ti<)n  with  the  cavity  of  the  iinmtb  exposes  to  the  grave  danger  of  atisorp- 
tion  of  the  decomposed  secretions  ami,  tiiKiigb  rarely,  to  the  burrowing 
of  the  decomposed  pus  along  the  deeper  planes  of  the  neck  into  the 
anterior  niediastiinim. 

Treatment.     Displacement  following  fracture  of  the  Itody  of  the  jaw 

n  usually  be  readily  overcome   liy   the   pressure  of  the  thundj  and 

ngcrs   njKin   the  teeth  and  the  lower  border  of   the  bone;    in  some 

■*e5  tlie  interlocking  or  wedging  of  the  smaller  pii>ces  or  td'  disjilaced 

til   may  render  the  reduction  impossible  until  aft<'r  they  shall  have 

n  removed. 

In  simple  cases  where  tiic  ten<lency  to  displacement  is  slight  it  is 

sufficient  to  iinmoljilize  the  lower  jnw  by  binding  it  against  the  upper 

one  with  a  four-tailed  baiuluge,  the  centre  id'  which   is  at  the  chin,  as 

.liowu  ill  Fig.  61. 

Splints  are  applied  either  to  the  front  and  under  surface  of  the  jaw 

itside  the  mouth,  or  to  the  teeth,  or  the  inner  surface  of  the  jaw,  and 

ro  kinds  are  sometimes  used    in  combination.      ^Jiitside  splints  are 

vailable  only  in  cases  in  which  there  is  not  much  tendency  todisplace- 

eut  anti   in  which  the  lateral   pressure  of   a  sim|de  bandage  would 

use  the  fragments  to  oveiride  in  one  direction  or  another.     They 

.ly  be  made  of  leather,  jwstelioard,  gutta-]iercha,  or  piaster  of  Paris, 

nd  consist  es.sentially  of  a  cup-shaped   piece  embnicing  the  chin  and 

xtending  nearly  to  the  angle  <if  the  jaw  on  each  side,  and  to  the  fold 

of  the  neck  below. 

Interdental  splints  are  made  of  metal,  gutta-percha,  or  vulcanis'.ed 
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rubber  ;  thay  are  fitted  to  die  crowns  of  tlit-  teeth  of  both  fragmpnts 
after  rwliictioii  of  tlio  (lisplfK-cnjent,  and  are  hold  in  pliiTO  either  bv 
biinlinjr  the  jaws  ttpgctlicr  witli  an  diitside  liandapc,  or  by  brace.s  ooii- 
neotinj;  tln'  >]ilint  with  a  pad  under  tlie  jaw,  or  by  a  sijeciul  arrange- 
ment of  lateral  braces  as  in  Kingsley's  a|tparatiis  (Fig-  62),  or  by 
fastening  them  to  the  tcetli  with  wires.  Some  are  fitted  only  to  the 
broken  jaw  and  are  intended  only  to  immobilize  the  fragments  on  each 
other;  other,-:  are  (ittwi  to  both  jaws  and  enable  the  »ij>j)er  one  to  be 
iise<l  as  a  splint  lor  the  lower.  Ackland  '  describes  one  capable  of  ready 
adjustment  to  almost  any  fracture  of  tlie  liody  :  a  metal  gutter  ptrfly 
filled  witli  softened  gutta-percha,  pressed  down  upon  the  teeth,  and 
Becured  to  a  plate  beneath  the  chin  by  two  adjustable  clamps. 


Fio.  til. 


Fio.  62. 


Four-tailed  tmndiige  for  lyscturc  ut  the 
Ii'Wcr  Jiiw. 


Kintpley's  splint  applied. 


In  one  difficult  case  1  used  n  c«r]>enter'B  small  wiKxlen  vise,  one  end ' 
of  which  lay  on  the  edge  of  the  teeth,  the  otiier  under  the  clijn  ;  after 
a  few  day's  use  the  displacement  cea.sed  to  recur. 

Gutta-j)ercha  splints  may  be  made  either  of  thin  strips  or  of  thick 
lumps  or  wedges.  The  former  have  a  length  of  three  or  four  inches, 
and  a  breadth  sufficient  to  overlap  the  crowns  of  the  teeth  froni  gum  to 
gum  ;  they  an-  softene<l  by  immersion  in  hot  water,  monlde<l  u>  the  te<-th, 
coole<l  as  rapidly  as  possible,  taken  ott",  and  trimmed  suitably.  Then 
the  splint  is  reapplied  and  the  jaws  l)ound  together.  If  the  tendency 
to  displacement  is  slight  the  bandage  may  be  loosened  during  the  day 
to  allow  the  intnxluetion  of  liquid  foo<l,  or  a  wedge  may  be  kept 
between  the  jaws  so  as  to  create  an  interval  to  be  used  for  this  purj>osp, 
or  advantage  may  l>e  taken  of  the  absence  of  teeth,  especially  from  the 
upper  jaw.     In  a  cas«>  quote*!  by  Gurlt'  two  fragments  of  the  alveolar 

<  .\cklaiid:  BritiHh  Mrdintl  Journal,  April  1,  1893. 
»  Ourlt :  Lop.  cit..  vol.  ii.  p.  3H3. 
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rder  carrying  eight  teeth  were  Becured  by  a  splint  of"  sheet  Irad 

moulded  to  tiie  teeth  and  fastcne<l  dnwii  l>y  silver  wire,  the  oiid.s  of 

which  were  broiiglit  out  under  the  ehin  liy  nu'^ns  of  a  needle  and  tied 

over  a  roll  of  phister.     The  wire  causcil  do  irritation  and  was  left  in 

ilacc  forty-seven  days. 

Giitta-[>erch;i  \ve<lges  were  introthiced  by  Dr.  Hamilton  to  meet  a 
douiile  indinition,  that  of  fixing  the  fragments  securely  and  of  allow- 
ing the  easy  introduction  of  food.  Two  [tit^-es  of  gutta-pereha  of  suit- 
able size  are  softened  an<l  fornie<l  intr»  wedges  and  intrfiaueed  between 

e  jaws,  tiie  edge  of  the  wedge  directed   backward.     The  jaws  are 

ose«l  upon  them,  the  fragment*!  pre.s.s«'d  up  until  the  line  of  the  teeth 

18  stniigiit,  and  the  wedges  moidded  to  the  sides  of  the  teetli  aiiove  luid 

below.     As  soon  as  the  gutta-poreha  lias  hardeuei!  it  is  removed,  trimmed 

'tably,  and  reapplied,  and  the  jaws  are  Ijound  together  with  a  bandage. 

Via.  63. 


KlDRilcy's  Interdental  ipUnl. 

V^ulcanized  rubber  is  a  valuable  substitute  for  gut<a-{>ercba  in  some 
)it1icidt  frases,  but  its  enipjoymeut  rerjuires  special  skill  and  e.\perience 
which  are  found  usually  oidy  ;im<ing  the  dentists.    Casts  of  one  or  both 

iwj:  art;  first  taken  in  wax  ;  fritm  these  plaster  models  are  made,  and 

on  these  latter  the  splint.  Figs.  1(2  and  d'-i  show  the  splint  us  made 
by    l>r.     Kingsley,    of    New    York, 

with    attached    Itars    by    which    th<'  !*''«•  <J^- 

splint  and  jaw  can  be  Ixumcl  firmly 
tiKjcther.  the  bandage  passing  from 
ii(ic  bar  to  the  other  un<lerneufli  the 
i-liiu. 

Another  method,  which  dates  liack 
to  HipjMKrrate.«i,  is  to  fasten  together 
tlir-  teeth  on  opposite  sides  of  the  fnic- 
tiire  by  thread.  In  some  cases  I  June 
fiiunil  this  t<i  answer  perfectly,  in 
"tilers  to  fail  entirely.  The  liga- 
ture shoidd  lie  attached  to  the  second 
third  to<ith  from  the  fnictiire  on 

ich  side,  and  should  be  drawn  very 

?ht. 
A  wire   loop  exactly  moulded    to 

Bw  sitles  of  the  teeth  and  secured   to  them  at  several  points  by  en- 


Haiaroond'8  wire  «pltni  for  frMtnre  of 
Ibo  Jaw. 
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circling  loops  {Fig.  64)  has  been  fonnd  efficient ;  also  Angle's'  "anchor 
sjiiitit,"  in  wliieli  the  wire  in  altaclifd  to  the  teeth  by  metal  i^iUarv 
ccrnr'nted  on.  In  a  few  eases  it  lias  been  fimnd  efl'ecttial  to  bind  the 
jaws  togi'tlier  by  bgatiires  a])f)lie(l   to  u])[Hising  teeth. 

Direet  ,'iutiire  of  the  fni^tuents  by  stniit  wire  {wssed  through  holes 
drilluii  well  lielow  the  alveolar  border  is  said  by  Kbnig  to  be  the 
uu'tbud   wliich   he  lias  etii|)liiyed  exclusively  for  several  years. 

Rejiair  takes  place  so  rapidly  that,  except  in  coniptrniid  fracture  with 
much  suppuration,  there  is  rarely  any  tendency  to  displacement  after 
the  teiitfi  day,  arid,  tberef()re,  the  discomforts  ineidental  to  the  contin- 
uous rhisiire  of  the  jaws  do  not  need  to  be  borne  f(>r  any  great  length 
of  time.  If  the  itiiportance  of  the  case?  warnints  it,  if  the  displacement 
can  be  prevented  only  by  keeping  the  jaws  constantly  in  contact  with 
each  other,  the  patient  can  be  led  through  a  tube  jMissed  behind  the  last 
molar  tooth,  or  tlirough  the  nose,  or  by  the  rectum. 

('leansing  and  disiufeeting  washes  cuntjiining  chlorate  of  potash, 
borax,  or  atuni  will  be  found  to  add  much  to  the  «>mfort  of  the  patient 
whenever  tbey  can  be  used. 

After  fracture  of  (be  lu'ck  of  the  condyle  (be  ten<leiicy  is  to  the  dis- 
phteemeut  of  the  condyle  forward  by  the  tra<'tion  of  the  external  ptery- 
g<.)id  mus<^le,  and  as  the  fragment  i.s  too  small  to  be  acted  upon  directly 
by  any  dressing  this  tendency,  if  manifested,  cannot  well  be  overcoiue- 
The  treatnu'nt.  tbereibre,  is  to  reduce  the  displaeetnent  if  it  exists,  and 
then  to  immobilize  the  jaw  after  baviug  pressed  it  upwanl  to  iiiter- 
loek  the  fragments.  Kibes  rcdu<'e<l  tlu'  displacement  by  passing  his 
forefinger  into  the  month  and  along  the  inner  side  of  the  ascending 
rannis  until  be  reached  the  condyle  and  was  able  to  press  it  back  into 
jdace.  Fountain  obtained  a  good  result  l)y  drawing  the  jaw  well  for- 
ward and  wiring  the  teeth  together,  so  as  to  maintain  the  position. 

Fracture  of  the  coronoid  j)rocess  is  not  o]ien  to  any  treatment  except 
iuvruobilixation. 

Fractures  of  the  alveolar  bonier  are  best  treated,  like  fractures  of 
the  body,  by  immobilization  after  careful  reduction  of  the  displaoe- 
nient,  and  it  is  advisable  not  to  make  haste  to  remove  loo.se  or  semi- 
detaebed  teeth.  'I'bcy  may  become  iirmly  adherent  again,  or,  if  this 
should  I'ail,  they  may  be  removed  subsequently  without  having  caused^ 
any  serious  trouble  or  delay.  m 

Delayed  iniion  and   ])seudartbrosis  are  to  be  treated  by  the  removal 
of  the  cause,  if  any  detiuile  local  one  exist,  or  by  o|>erative  interference, 
freshening  of  the  surfac-es  of  fracture,  and  wiring  of  the  fragments. 
■  Auglo:  Mcrdical  Record,  August,  1H90. 
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This  comparatively  rare  li'sioii  has  rt'Cfi%'e«l  t!ii'  attention  of  writers 
nly  within  the  present  century.  Maljjaignp  coUectwl  8  cases,  Hatnil- 
>ii  addwl  2,  and  Gil)h3;  in  )8fi4  (Jnrlt  cidlectril  27  cases,  21  In'ing 
of  the  Iwjne  alone,  while  in  (j  there  was  aKSoeiatci!  fracture  of  the  thy- 
^Toid  or  cricoid  cartilage  or  of  the  trachea.  I  liave  seen  .'3  of  the 
freater  cornii.  In  -i  of  Malgaigiie's  cases  and  in  .t  additional  of 
Giirlt's  the  fracture  was  c-mscd  iiy  hanging,  judicial  or  suicidal,  one  of 
tlip  latter  surviving;  in  H  of  these  one  of  tlie  greater  cornua  was 
im)ken,  in  the  remaining  2  the  l)ody.  In  the  other  cases  of  the  list 
tlie  rause  was  violent  grusiting  of  the  neck,  or  a  lilow,  or  fall,  and  in 
twt)  cases  apparently  riiusciilar  action,  general  nmscular  contrsu'tion 
iduring  a  fall.  Valsilva  re|)orts  a  ease  of  "  ilislocatiori  of  one  of  tlie 
greater  horns  from  the  body,"  Ciiused  by  the  effort  tu  swallow  a  large 
pici*  of  fo<j<l. 

»In  the  great  majority  of  the  cases  the  fracture  was  of  one  of  the 
gnater  e«>rnua,  and  usually  at  or  near  its  junetion  witli  the  body.  In 
only  three  cases  was  the  body  of  the  bone  broken,  and  in  none  the 
li'>sor  horn. 

Symptonu.     The  sym[)tonts  of  fracture  of  one  of  the  larger  cornua, 
without  accompanying  injury  to  the  larynx  or  trachea,  are,  aeeording 
iti)  the  records,  <juite  well  delined  and    cbameteristie  ;  sharp  jwiiii  at  the 
Ileal  of  fracture  iucreasi'd  by  pressure,  >|>eaking,  or  sw;dlo\viiig  ;  swell- 
iiisr  in  the  same  region  appearing  sooti   after  the  airident  and  due  in 
rt  to  e.xtravastUe<I  blood;  reeogni/ablc  displaecnient  c>r  mobility  of 
le  fragment;  crepitus;  and  soraet tines  free  bli'eding  into  the  mouth, 
ihe  result  of  perforation  of  the  mucous  mendirane  of  the  pharj'nx  by 
ic  bone.      Kxplonilion    of  the    pharvnx    will   enable   the  surgeon   to 
N-ognize  displacement   of    the   horn    inward  and   |icrforation  of    the 
niiiojiis  membrane  ii"  they  exist.      The  patient  is  seldom  aide  to  move 
ilie  tongue    freely  or  without    pain,  and    in    some    leases   attem|)ts  to 
Ji'press  it  or  jmt  it  out  have  caused  ]mn>xysms  of  ^ul1<)ealiou.      In  all 
I  tie  (uses  it  has  been   ditlicnit  to  swallow,  even  a  drop  of  water  some- 
times (causing  the  patient  to  cough  and   choke,  and  in  many  of  them  it 
Avas  necessary  to  give  fiwid   througli   an   o'si>phageal   tube,  in  one  ease 
fur  twenty  days.      In  my  own  eases  tlx'i'e  was  Incali/ed  ])ain  on  press- 
ure, an<l  tlie  mobilitv  of  the  cornii  rouhl  be  n'cognized  by  trrasping  the 
bone  with  the  thumb  and  finger  on  either  side  of  the  neck.     The  sub- 
jective symptoms  were  not  urgent  except  when   fracture  of  the  larynx 
was  associated  ;  one  such  died   by  suHocation  while  trat-heotomy  was 
lieing  ilone. 

In  the  single  case  in  wliidi  a  fr.ictnre  of  ilie  bndy  of  the  liyoid  bone 
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Fio.  65. 


was  otjservcd  tUirinf^  life  tlie  symptoms  were  severe  partjxysms  df 
coughing,  dys|iiiu';j,  livitlity  uf  tlu>  face,  and  abundant  bloody  sputa, 
and  wore  mlievod  by  tlie  reiiiictinn  of  the  dis|)laofin«'nl. 

'J'lu'    local    and    general    reaction    aClor    tin;  injury  lias   been  quite  | 
marked  and  aUlumgli  the   bime  ap]i('ars  to  have  nnittnl   promptly  i-on- 
valeseencc  lias  bt-en   delayed   by  the  pert^istence  of  the  dysphagia  and 
of  the  change  in  the  voice.      In  two  ca.se.s  an  abscess  formetl  at  the  «at 
of  fracture,  and  three  inonllis  afterwanl  the  necros<'<l   jKisterior  fra^J 
nient  was  cast  out.     In  an  unrejinrled  case  of  wliich   I  have  iieani  tl 
sluggish  aliscess  witlnnit   iiecrtisis  formed,  and  the  diagnoHis  was  madel 
when  the  pus  was  evacuated. 

The  pos.sibility  of  repair  by  a  bony  callus  is  shown  by  three  spefi- 
mens :  one,  taken  i'rom  the  body  of  an  adult  man  without  a  history^ 

and   presented  to  the    Ix)n4lon    Patliiv 
higical    Sticiety    by    (iilib,    showing  a . 
fnicfure  of  the  riglit  greater  horn  wliich  I 
had  united  with  overriding  to  the  m-| 
teat  of  one-quarter  of  an  inch,  and  dis 
placement  in  wan! ;   another  (Fig.  65)1 
in   tin-    [tatbological    collection   of  the! 
college  at    Hruiiswiek,  .showing  a  frap 
ture  of  tVie   right  greater  liorn  iniite<l 
with  some  shortening  and  displacement 
downward  ;    the    thini,'    found   in   tlie 
dis.seeting-riioin,  a  fracture  at  the  junc- 
tion of  the  left  eorim  an<l  botly,  unitwl 
with  angular  displacement. 

Prognosis.     The  jirognosis,  so  far  i» 
life  is  endangered  by  the  injury  to  the 
bone,  is  favorable,  but   the  a-ssocia(<'<l    injuries  in  the  rceonled  cjis 
have  often  been  .such  as  to  cause  death.     Among  these  associate*!  inju 
ries  fracture  of  the  laryn.\  is  jironiinent. 

TreatmeEt.  Tlie  treatment  re<piires  the  reduction  of  displacemer 
if  possible;  and  this  niigbt  be  facilitated  by  the  introduction  of  ill 
finger  into  the  ))barynx.  It  is  unlikely  that  a  bandage  would  be' 
any  service  in  opposing  a  tendency  to  the  recurrence  of  displacenicn 
The  dysphagia  may  render  nourishment  through  an  (esophageal  tub 
necessary,  and  associated  injury  of  the  larynx  may  re(piire  tracheotomy. 

>  Scriber:  Medical  Age,  Detroit,  Jsuuary,  1808. 


United  fracture  of  the  hyold  bone. 

(liini.T.) 


CHAPTER  XIV. 

FRACTURES  OF  THE  CARTILAGES  OF  THE  LARYNX  AND 

TRACHEA. 

This  injury,  although  actually  rare,  is  more  frequent  and  much  more 
dangerous  than  fracture  of  the  hyoid  bone  and  has  received  more  atten- 
tion from  writers.  Gurlt's  collection  published  in  1864  contained  47 
cases,  Dr.  Hunt '  collected  and  analyzed  27  cases  but  did  not  give  the 
details,  and  Henoque  *  collected  52  cases,  to  which  Mr.  Durham 'added 
10,  making  62  in  all,  or  including  4  of  Gurlt's  in  which  the  trachea 
alone  was  injured,  66.  Piatt*  reports  one  terminating  fatally  by 
broncho-pneumonia  in  three  days. 

The  following  table  shows  the  relative  frequency  with  which  the 
different  parts  are  affected  : 

Cartilage  broken.  Cases. 

Thyroid  alone 24 

Cricoid  alone 11 

Thyroid  and  hyoid  l)one  ....  5 

"    cricoid          ....  9 

"         "        "      and  hyoid  bone         .  2 

"          "        "         "    trachea       .         .  2 

Cricoid  and  trachea           ....  2 

"       •'        "        and  hyoid  bone  1 

"Larynx" 7 

Trachea  alone 4 

67  54  13 

The  causes  are  blows,  falls,  hanging,  and  the  grasp  of  the  hand  in 
a  fight,  or  in  an  attempt  to  strangle.  The  injury  is  seen  more  fre- 
quently in  males  than  in  females,  and  in  middle  life  than  at  any  other 
period,  but  youth  and  old  age  are  not  exempt.  The  mechanism  of  the 
fracture  of  the  thyroid  or  cricoid  is  usually  either  lateral  compression  on 
both  sides  or  pressure  backward  agiiinst  the  vertebral  column  ;  the  first 
causes  commonly  longitudinal  fracture  of  the  thyroid  cartilage  near  its 
middle,  together  with  flattening  or  depression  of  its  sides,  and  cither  a 
double  lateral  fracture  of  the  cricoid  cartilage  or  a  single  fracture  in  the 
anterior  me<Iian  line  ;  the  .second  causes  irregular  and  multiple  lines  of 
fracture.  The  mncous  membrane  of  the  larynx  is  frequently  torn,  and 
extravasations  of  blood  take  place  under  the  skin  an<l  mucous  mem- 
brane or  among  the  muscles. 

Symptoms.     The  symptoms  of  fracture  of  the  larynx  are    frothy 
bloody  expectoration  with   convulsive   coughing   and    usually    much 

•  Hunt:  American  Journal  of  the  Medical  .Sciences,  April,  l.SWi,  p.  378. 
'  Henoque  :  Gazette  Hebdomsdaire,  Sept.  26  and  Oct.  2,  IHfiS. 
•Holmes's  Svstcm  of  Surgery,  American  edition,  vol.  i.  p.  697. 

*  Piatt :  Med.  Chronicle,  Dec,  1899. 
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ilyspna?a  aii»l  its  attendant  syinptdnis.  Tlio  voice  is  aflt-cted  or  lost, 
and  swaliowiiij;  ofton  diHiciilt  and  |>:iiiitul,  altlioii^li  not  !«o  iniicli  hi  a* 
al"liT  frnctiin'  of  iIk-  liynid  Imiic;  and  iu  all  M'Vvrv  ca.'ses,  wiieii  there 
i>  larrratinii  ivt'  tiic  imicmis  riii>ml>r.iiK',  fiiijiliyscnia  appears  prnni|>ilv 
and  s])rcads  stcadiiy  over  the  iit'ck,  face,  tnini\,  tlie  extrcmitius,  iiml 
incdia.stiimin,  lieiiig  suitu'tiiiies  iiioru  iiiarkLHl  in  the  iiitcrnuiseular  tlian 
in  tiie  stihetitaneou8  coiiiM'Ctive  tis-sne  and  sunietinies  causing  pnciimu- 
ihorax  without  \voiin<l  of  tlie  lung. 

Tile  additional  olijcctive  symptoms  are  deformity  of  the  repoii  ami 
alxiornial  inoltiliiy  of  parts  of  the  larynx  n|Kin  cacli  other,  hnt  Ix'tli 
these  signs  may  be  uiireeognizablo  on  aeconnt  of  the  swelling.  I  bvi' 
set'U  one  caso  in  whieh  the  only  s-yniptom  was  the  mobility  with  crep- 
itus of  a  small  fragment  at  the  upper  posterior  angle  of  the  lart'tij;, 
there  was  also  slight  hoarseness. 

In  some  wises  there  have  lieen  no  marked  syni]>toms  beyond  a  clutij."* 
in  the  voiee,  although  the  eharaeter  of  the  injury  was  made  ele;ii'  i\v 
njreftil  examination,  and  the  difl'erencc  seems  to  \k'  due  to  the  alwiire 
in  these  <«ses  of  any  obstruetiou  or  narrowing  of  the  air-pajouges  by 
displacement  or  swelling. 

The  course  in  the  severe  cases  is  toward  prompt  death  by  suffocatioi 
either  by  gradual  incn-ase  of  the  dyspnaii  or  by  tiie  sudden  intercui 
rence  of  anlema  of  the  glottis.     CX-ctisionally  the   dyspniva  (!<«•*  «<>< 
make  its  ap|K'anin«v   until  some  days  after  the  injur}-.      In  the  mild 
cast's  the  symptoms  gRulualiy  sul>side,  and  recovery  follows, 

It  seems  pmbable  that  repsiir  is  by  a  bony,  or  at  least  by  a  oalcitie 
callus. 

Trefttment.  Tlie  treatment  in  the  milder  cases  consists  of  l<»oalan 
phlogistit's  and  quiet  ;  in  the  severer  ones,  of  tracheotoniy  whenev 
llie  dyspno'a  is  gresit  or  incrt-tising.     It  is  not  safe  to  wait  until  it  lu» 
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bectmje  extrvme,  for  its  increase  at  the  last  is  often  so  rapid  ami  suddi 
that  death  iaki>s  place  beforv  relief  cui   be  given.     It  is,  iherefoi 
part  «»f  prtidoncf  to  interlere  early  and  before  the  interference  is  inai 
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atlitally  mvi-ssary  by   the  defective  breathing.     Advantage  shouM  In.* 
taken  of  tin'  op{iortunity  afTordol  by  the  o|ieRition  to  reduce  any  di^ 
plwccinrnt  tliat  ntav  exist  and  that  can  be  overcome  by  manipulatifl 
thriHtgb  tin.*  wamumJ. 

TndMa.     TIh'  symptoms  of  ftscture  of  the  trachea  are  similar  , 
tb««se  of  t"n*i'tMre  *>(  tne  larjux,  except  the  local  ones  due  to  the  dk 
ufaHvahMits:  the  dtagnctsis  is  difficult  l«ei"ause  of  the  lack  of  pymptoniS' 
distimMivc  of  the  ««t  ami  character  of  the  lesion.     The  prognosis  b 
unt'  an<l  the  tn<ntmcnt  has  asaallv  been  insufficient  to  av( 

thv  rwinatitMi  «>r    relieve    the  svfl^rinjr,  because    in    the 

rr«.>»r«lcd  caw*  the  ««i  «»f  injury  has  been  beywod  reach  by  operatia 
Th»  indiitition  tur  UvMment  is  to  insert  a  tube  into  the  trachea  j 
dw  foinx  K*(  fractwe  so  as  t\t  insure  frre  bcvathiog. 


CHAPTER  XV. 


FRACTURIvS  (JF  THE  STERNUM. 


The  stornum,  formed  orii^iiiiilly  of  sevpml  piece.i,  liatf  an  irregular 

aud  imfertain  ilevelopiiit'iit,  iuily  one  feature  of  which   need.-;  here  to 

lie  mentioned.     The    upper    portion,   the    tnanuhriuni,  may  unite  liy 

Ossification   with    the    central  portion,  tlje    body,  at    some  time  during 

'  iiiull  life,  and  in  such  case  a  traumatic  sejKiration  of  the  two  portions 

I  is  a  fracture,  not  a  dij<location. 

Fracture  is  nire,  almost  uni<no\vri,  before  the  age  of  twenty  years, 
uml  is  frequently  associated  with  other  fractures,  especially  of  the  ribs 
ami  vertebrcC.  Tlie  fnicture  may  be  incomplete,  multiple,  transverse, 
i  oblique,  or  longitudinal.  Of  the  first  form  there  arc  but  two  recoriled 
instances ;  in  both  tlie  infmction  oceuj)ieil  the  [xisterior  surface  of  the 
Iwne  at  or  near  the  junction  of  the  lower  and  middle  thirds  and  was 
4i»iiii[ianie«J  by  an  abundant  extravasation  of  blood  into  the  anterior 
m(.'<liu.s|irnini. 

Of  coni|K)nnd  fractures,  exc<.'j)t  such  as  were  gunshot  or  stab  woinids, 
llicre  is  but  one  example,  rejmrtecl  by  Duverney  in  17.'>1.  A  (piurry- 
[inan,  while  at  work  lying  upon  his  .side,  was  caught  under  a  heavy 
'  BoiK' about  five  feet  long  which  com[)ressed  his  chest  latendly  with 
Juch  force  as  to  separate  the  middle  portion  of  the  sternum  from  the 
upiXT  portion  and  force  it  tliroufjh  the  skin.  Death  was  inmicdiate, 
liy  rii|itnre  of  the  heart  and  lungs. 

Of  pure  longitudinal  fracture  there  is  but  one  certain  example,  but 

lliere  are  two  other  eases  in  one  of  which  there  was  a  longituflinal  frac- 

tnre  of  the  manubrium,  and  in  tlie  other  of  the  body  of  the  sternum 

iMociated  with  a  transverse   fnicture  at   its  upper  end.     Tim  first  case 

was  that  of  a  man  who  was  overthrown  and  crushed  b\'  a  falling  wall  ; 

in  addition   to  numerous  contusions,  the  sternum  was  liroken  longitu- 

•linally   through    its    entire    length,    the   right    lialf   being   depressed 

iffom  eight  to  ten   lines  below  the  level  of  the  left  half.     There  was 

iprofus*'  blfKKly  expectoration    and  <lifficuU  breathing.     Heduetion  was 

[•C(Minplishe<l  by  drawing  the  right  arm  back  and  making  forcible  j>res.s- 

jo^uiwn  the  midille  of  the  sternal    ribs   of  the  fight   side  and  gentle 

[prts^un-  ujxm  the  left  side.     The  patient  recovered  in  six  weeks. 

(-W*  of  ci>ngenital   fissure   of  the  sternum  have  been  mistaken  for 
{linptiidinal  fracture. 

Simple  transverse  fractures  form  the  great  majority  of  fractures  of 

theniornum,    and    occupy  most  frecpiently  the  junction  between    the 

I  nianulirium  and  the  body  of  the  bone  or  its  immcdiale  neiirhborbiHid — 

'nat  is,  the  region  of  the  second   intercostal  space;  next  in  freipiency 

I *fp  fractures  at  or  near  the  middle   of  tlie   bone,  corresponding  to  the 

jtliird  rib  and  the  thin!  intercostal  space ;  they  are  rarely  high  in  the 
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niainihrititii  and  helow  ilic  initMlf  ni'  tlio  boriy,  aiul  very  uncommon  ai 
si'])iU';if ill]).-  (it'tlic  ciif^iiunn  a]i|n'inlix  tVuni  the  lti)dy. 

Frarturcs  of'tlio  manubrium  <ifctir  most  fominonly  a  sliort  distance, 
two  or  ttirw'  liiu-s,  aiuivf  its  Inwcr  lionlcr  ;  tlic.  jwriostciini  sometimes 
njniains  untorn  upon  eitfiiT  tlie  aiilcrior  or  tlic  po(<tcrior  surfact';  ia 
some  cases  tliere  has  Iteoii  no  t]i.«]ilaci'iii('nt,  in  others  either  the  tipjwror 
the  lower  frafiineiit  has  lipcn  disptaretl  f'orwanl,  and  in  one  ea.se  there  was 
angular  liisphiwnnnit,  the  apex  of  tiie  aiigii-  hcing  directed  l)aekwar(l. 
In  several  oi' the  cases  the  fracture  was  ]irndiu-ed  hy  muscular  aotion, 
by  straining  during  cliildhirth,  or  hy  theett'ort  to  raise  a  he:ivy  weight 
with  the  teeth,  the  hack  being  bent  far  back.  In  a  large  j)njportion 
of  cases  in  which  tlie  lesi<m  was  ])ro<luccd  by  external  violence  there 
was  also  fracture  of  the  ribs,  clavicle,  or  vertcbrw. 

Fractures  of  the  border  have  been  observeil  in  three  instance!*,  once 
in  connectirin  with  fracture  of  tiie  ribs,  a  scale  of  bone  eorit!spoiii1iii|f 
to  the  artieidution  with  the  lirst  ril»  being  liroken  off;  a  second  time  in 
«)nnection  with  tlislocation  of  the  sternal  end  of  the  clavicle,  the  |iftr- 
tioti  to  which  tile  sterno-cloido-nnistoid  was  atlaclieil  being  torn  ofi'nnd 
di"awn  npwaitl  nearly  half  an  iucli  ;  and  in  a  third  ease  in  conncctiun 
with  a  traiisvt'rsc  fracture  lower  down. 

Transverse  fntctnre  at  i>r  near  tin'  junction  of  tlie  manubriimi  ami 
body  of  the  bono,  ami  diastasis  at  tin-  (loirrt,  wliieh  is  not  always  to  Ik: 
distinguished  from  fracture,  are  the  commoin*l 
forms  of  injury.  In  the  great  majority  of  case*  the 
lower  fragment  is  displaced  .so  as  to  lie  in  front  "f 
the  upper  <ine,  and  sometimes  to  override  ;  it  is  ex- 
ceptional for  displ.Mcenient  to  be  abs<?nt  or  for  tJie 
upjK'r  fi-.ignK'nt  to  lie  in  front  of  the  lower  one. 

There  is  reason  to  tliiuk  that  the  periostfuni  is 
almost  invariably  torn  njioi)  the  anterior  surface, 
but  that  it  sometimes  remains  untorn  liehind. 
fact  which  derives  considerable  ini|>ortanee  fnm\ 
its  bearing  upon  tiic  esca|>e  of  IdtMKl  into  the  ante- 
rior tnediastinntn.  One  or  both  of  the  second  p:iir 
of  ribs  usually   remain  attached  to  the  manubrium.. 

Out  of  a  totnl    of    105  eases  of  fracture  of 
sternum    collected    by   (Jurlt,  27  are   described 
partial  or  complete  diastasis  at  the  junction  oft 
fii'st  ami  second  portions,  the  chanicter  of  the  lesi' 
having  been  detertnine<l  liy  post-m<irtein  examitii 
tioti  in  fonrteen  of'thcni. 

Fi-!ietiu-es  of  the  body  of  the   sternntn   {Fig.  6i 
occur    most    fre(piently    between     the   second  a 
fourth  costal  cartilages,  are  usually  tnuisvcrsc,  bul 
sometimes  )>bli(pie   laterally    or   fn)ni   before   bark- 
ward.     The    disjilaccments  are    the    same    as  aft' 
fracture    at    the  junction    of  the   manubrium  a: 
sternum,  and  there  is  the  same  relative  frequency  of  the  projection 
the  lower  fragment. 

Connniiuited   fracture  of  the  bodv   of  the  sternum   has  been  rarei 
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^een  except  in  connection  with  gunshot  and  piinctnrc<J  woumls.  Of 
triple  fractures  Gurlt  found  only  two  uasc.s,  and  <>\'  ilnuhle  fractures 
only  six,  all  of  them  associated  with  fracture  of  other  boue.s,  usually 
tile  rihs  or  vertehric. 

Of  fracture  or  diastasis  of  the  ensiform  appendix,  (turlt  collected 
only  four  examples,  and  the  list  iloes  not  appear  to  have  been  increased 
by  sub3e<iueut  writers ;  one  was  a  fracture,  the  other  three  diastases. 
The  fracture  was  produced  in  a  man  sixty  years  ohl  by  a  fall  upon  the 
sharp  e<lgc  of  a  grain  lueasiirc,  and,  when  last  examined,  nine  months 
after  the  awident,  was  still  ununited,  and  ercpitateil  on  jtressure,  but 
caused  no  inconvenience.  In  the  other  tliree  cases  the  pronrincrit  symp- 
tom was  i)ersistcnt  vomiting,  which  in  one  laste<l  for  two  years,  recurring 
every  five  or  six  days,  and  then  ceased  spontaneously  ;  in  another  it 
was  cured  by  grasping  the  process  between  two  fingers  and  bending  it 
iiack  into  place;  and  in  tlic  third,  after  it  had  lasted  a  nmiith  and 
deaili  i>v  exhaustion  seemed  imminent,  it  was  instantly  relieved  by 
Uie  reduction  of  the  displacement,  which  was  accomplished  by  in- 
serting a  blunt  hook  into  the  abtlominal  cavity  tlin)Ugh  an  incision, 
and  <lrawing  the  process  forward.  The  patients  were  aged  respectively 
twenty-eight,  eighteen,  ami  nineteen  years. 

The  etlusion  of  blood,  which    is  observed   after  all    fractures,  may 
attain  an   especial  im|K)rtiirice  after   fracture  of   tlic  sternum,  by  the 
pressure  which  it  may  exert   upon  the  underlying  heart.     The  blooti, 
coming  fnjm  the  tf)rn  vessels  of  the   bone  and   periosteum,  makes  its 
way  forward  into  a  region  where  it  can  do  no  harm  if  the  periosteum 
on  the  p<Jsterior  surface  remains  untorn  ;  but  if  this  tncmbrane  shares 
io  the  injury,  and  esjK'cially  if  one  of  the  internal  mnuimary  veins  or 
arteries  is  ruptured,  the  bhVid  makes  its  way  into  the  anterior  medias- 
tinum, and  sometime-*  in  siitlicient  amount  to  cause  death  proiui)tly. 
^B   Uuptur«  of  the  jKjricardium,  or  of  the  heart,  has  been  observed  in  a 
^P^w  cases;  as  has  also  probatilc  laceration   of  the  lung,  evidenced  liy 
^tIip  app<^rance  of  subcutaneous  emphysema  or  [)ticuni<>t!iorax. 

Etiology.  Fracture  of  the  steniuai  may  be  prmhu'cd  cither  by  mus- 
cular action  or  by  external  violence. 

There  are  four  recorded  cases  in  which  the  bone  has  been  broken  by 
draining  during  labor,  and  three  in  which  the  fracture  has  occurred 
during  an  etfort  to  lift  a  heavy  object. 

Kxternal  violence  acts  either  directly  by  a  blow  upon  the  breast,  or 
iiiilirei'tly  by  forcibly  bending  the  IjcmIv  t'orward  nr  backward,  or  pos- 
t^itjly  by  a  combination  of  the  two  forms  in  tiic  fall  ii|t(>tr  the  body  of 
a  heavy  object,  or  the  [wssage  aeross  it  of  a  loaded  wagon,  or,  according 
til  Lane,  by  depression  of  the  shoulder  acting  through  the  clavicle  and 
thi'  up|>er  ribs.  It  is  not  necessary  thai  the  force  which  acts  directly 
'M  be  verv  great  to  produce  frtictu re  ;  it  is  sufficient  for  it  to  act 
•  a  liniitc<i  area,  as  in  a  fall  upon  a  stone,  i»r  stick,  or  the  edge  or 
H'nicr  f'f  a  iwx. 

The  violence  which  jiroduct's  indirect  fracture  is,  in  most  cases,  a  fall 
eitlier  upon  the  shoulders  or  buttocks,  or  witli  the  back  or  breast  across 
•nnie  fixed  objeet.  so  that  the  trunk  is  bent  sharjily  foi'wnrd  or  back- 
wanl ;  ill  the  one  case  the  lione  is  broken  by  being  bent  forward,  in  the 
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other  In'  traction  exerted  through  the  muscular  attachmen^Tl^eren?^^ 

eiiil. 

Diagnosis.     Tlii'  diajiDo^is  is  readily  innile  liy  the   objective  syni|>- 
toius; — the  tli.sjilacunu'iit,  niuhility,  and  crepitus — and  Ijy  the  localized^ 
area  of   jiain  excited  by  pressure,  cliange  of  {wsition,  and  the  mor^f 
forcible  respimtory  act.-^.     I  have  seen  a  i'ew  cj»se3  in  which  the  only 
syni[>t<)m  was  pain  on  pressure,  with  late  eccliyniosis.    Tlie  examination 
of  the  bone  must  be  made  carefully  in  order,  on  the  one  hand,  to  avoid 
mistaking;  so[iie  irrejiularity  of  development  for  a  traumatic  displace- 
ment, and,  on  the  otiier,  not  to  overl<Hik  a  second  or  third  fracture, 
even  a  single  one  in  ease  there  ahould  be  no  dispiacen)ent.      In  ca: 
of  supposed  injury  to  the  ensiforni  appendix  the  frp(|uent  irrcgularitirtj 
in  tlie  shape,  j)ositi<iii,  and  mobility  of  that  part  must  lie  borne  in  mind, 

The  importance  of  llie  injury  is  by  no  means  so  great  as  the  mer- 
tidity  of  ibe  recordeil  eases  woidd  indicate,  lor  tliis  mortality  is  largrly 
due  to  associatetl  lesions.  Gurlt  tabulated  98  cases  with  reference  to 
this  [Ktint,  among  others,  and  I'ouud  that  of  54  simple  cases  46  recov 
ered  and  8  died,  while  of  44  eom[ilicafcd  cases,  eases,  that  i.s  in  which 
theri-  was  some  severe  assoeiateil  injury,  only  1  recovered  and  4."i  died. 
Of  20  eases  in  whieli  the  fracture  was  certainly  caused  by  dii-ect  vii> 
lenee,  lo  rec(»vered  and  h  died,  ;)  of  the  latter  being  cotnplicate<l  cases 

Course.     The  course  in  the  uncomplicated  cases  is  uneventful ;  if  pain 
and  oppression  are  marked  at  lirst  they  soon  diminish  and  dissip]>ear.  aj 
do  also  expectorati(m  of  Idood,  dyspntea,  and  ortliopiuea.    The  {)rinei|i!il 
danger  is  from   pulnnuiary  c»»mplications.  especially  in   the  old  ami 
aleohidie.      In  exceptional  cases  the  local  reaction  may  be  great  and 
may  lead  even  to  the  formation  of  an  abscess  about  the  fracture.     Tlie 
pus  may  make  its  way  to  the  surliice  between  the  fragments  or  on  the  ^ 
sides,  and  if  it  collect.s  ujhiu  the  posterior  surface  and  is  discbatffedH 
imperfectly   through  a  small   ojx'uing,  the  sinus    may   persist  indefi- ^ 
nitelv,  or  the  unnatural  {'onditions  mav  iea<l  to  extensive  caries  of  the 
bone.      liotli  con<litions  require  treatment  by  active  operative  inter- 
ference. 

Usually  repair  takes  place  in  from  four  to  eight  weeks,  and  by  a 
bony  callus.  The  jKirsistence  of  a  certain  degree  <if  displacement  is 
not  (Hicommon,  and  in  some  cases  the  detbrmity  lias  been  extreme. 

Failure  of  bony  union  has  been  observed  in  a  few  cases,  but  does 
not  afipear  to  have  caused  any  disability  beyond  a  ten)]>orary  difficulty 
in  abduetion  and  adduction  of  tlie  arms. 

(iiinsbot  fractures  may  be  penetrating  or  non-penetrating.     A  muii- 
ber  of  illustrative  eases  of  each  kind  are  given  in  the  Sunjlrol  lliMorf 
of  the  Will-  of  the  Rtbi-Hion.     The  latter  do  not  (lifter  materially  frt 
coinjionnd  frai'turesdue  to  any  other  cause,  but  in  the  former  the  pn>g- 
nosis  is  rendered  very  gnive  by  the  associated  lesions. 

Treatment.     The  first  indiealion  is  to  retbico  sncb  displacement 
may  exist.    This  is  not  always  possibh; ;  the  most  intelligently  dirtrted 
and  persistently  condiictetl  ellbrts  have  simietimes  failed.     The  usual 
method  is  direct   pressure   upon   the   projecting   fragment,  ai<le<l,  esj; 
cially  when  there  is  overriding,  by  tntction  upon  the  two  pieces. 
traction  must  be  made,  in  part  at  least,  through  the  muscles  attaclii'd' 


i 


FlUCTVRES  OF  THE  STEK.KU.V. 


179 


Ulfl 

1        ai  i<» 


to  the  ends  of  the  Ixmo,  and  is  aocimijdisliL-d  somiitimes  l)y  rcsfinjr  tlic 
back  U|Miii  some  nitlicr  firm  object,  as  ;t  nisliion  or  box,  and  Ix-iidiiig 
tlic  head  and  shoulders  forcil)ly  i)aekwar<l.  At  the  same  lime  the 
patient  may  he  directed  to  take  a  lull  ins|>iration,  and  the  siirgcun 
press?e.s  downward  against  the  upper  edge  of  the  lower  fragiiieiit  if  that 
onf,  as  is  usual,  projeets,  or  lie  dniws  this  fragirient  dowuvviird  hy 
taking  hold  of  the  projeeting  ril)s  that  are  att:H'iie<l  to  it.  \'arioiis 
niotlifie-ations  of  the  plan  have  lieen  em|tloycd,  hut  all  have  the  same 
fnndamenUd  idea,  that  of  traetion  in  opposite  tiireetions  upon  the  frag- 
ment!* by  forcible  bending  of  (he  bixly  baekward. 

A  number  of  operative  methods  have  lieeii  projiosed  for  use  in  those 
i-ses  in  whieh  the  displacement  cannot  lie  reilneed  by  jnaiiipulation, 
such  as  to  mise  the  depresseil  fmgmeJit  by  a  sort  of  gimlet  screwed 
into  it,  or  by  an  elevator  or  l)lmii  hook  passed  under  it  througli  an 
inciisinn,  or  to  cut  away  the  projecting  portinn  with  a  knife  or  trepliine, 
or  to  press  it  back  with  a  rod  carried  ilirectly  down  to  it  througli  an 
incision.  Most  of  these  remain  as  sugg(»stions  that  luive  not  Ijcen  put 
U)  tlie  test.  One  case  li.-is  been  already  mentioneil  in  which  tiic  ensi- 
forni  ap[>endix  was  drawn  fiirward  siiccessiully  by  means  of  a  blinit 
hiM>k  passj.'<i  into  the  ]>eritoncal  cavity  ;  in  another,  f>f  fracture  ;it  the 
jUi»j>er  part  of  the  stennnn  with  <lepression  of  the  lower  fragment,  an 
pnciision  was  made  with  the  intention  of  introducing  a  hook,  but  the 
>!cund  cavity  wiis  opened  and  the  surg(^on  felt  it  necessary  to  clos<'  the 
WDiiiid  immediately.  In  another  the  U]>pcr  fragtneiit  was  raised  to  the 
projM'r  level  by  screwing  :i  sort  of  gimlet  into  it  and  drawing  it  for- 
ward, l)iit  it  afterward  sank  jiartly  back  agiiiu,  and  a  seecmd  atteni[vt  (o 
tiiise  it  wa.s  defeated  by  the  tearing  f>f  the  screw. 

l'»des.s  the  displacement  is  actually  causing  dangerous  or  distressing 
symploins  thesi;  methods  of  removing  it  by  operation  are  hardly  jiisti- 
tiiible,  because  they  carry  with  them  risks  that  slioidd  not  be  lightly 
run. 

The  riubsei]Uent  treatment  consists  in  iiiunobiliz;Uiou  of  the  chest, 
and,  if  necessary,  in  the  use  of  measures  to  allay  local  inHammatiun 
ami  lo  prevent  coughing.  A  convenient  dressing  is  a  broad  (lanncl 
bandage  pinne<l  lightly  about  the  chest  after  t'oreed  <'xpiration.  or  bands 

Iiif  adhesive  pla.*ter  exteiuling  iVom  si<le  to  side  across  the  front  of  the 
eliest  and  covering  the  entire  length  of  the  sternum. 
If  the  f'.irmation  of  pus  behind  the   hone  is  recognized  or  suspectetl 
it  should  be  prfimptly  sought  for  and  evacuated  by  cutting  through  the 
bone  nt  the  scat  of  fracture. 
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I 


TiiRsi-:  an-  amorifj  (lie  foiniiinticst  of  all  fnt<'tiircs,  more  common  in 
iiu'ti  tliiiii  ill  WKiUL'ti,  atnl  almost  tiiiknuwu  (or  iiiiivcognized)  in  infamy 
und  cliikihocMl ;  probably  many  cases  jmss  unrecognized,  and  the  fre- 
quenfv  is  even  jiivater  than  tlie  st:itistics  sbnw. 

Pathology,  'riic  fr.ictitro  may  be  partial  or  complete,  simple  or  com- 
pound, single  or  multiple.  l'arli;jl  trartures  may  be  con.^titnted  eitlicr 
by  a  fissure  iiivnlvinjj  only  ntie  oC  the  bnnlers  of  llie  riij  and,  jH'rlis|M', 
sepanitiiig  entirely  a  lunger  or  .>;|iortei'  i'ratrment  of  that  border,  or  by 
an  iutVaetion.     The  furnier  is  very  uncommon. 

Complete  fractures  may  be  transverse,  oblique,  irregular,  or  multiple, 
and  may  be  limited  to  a  single  rib,  or  may  involve  all  the  true  one.s  (in 
one  siile,  and  in  some  cases  even  nniuy  on  both  sides.  The  central 
ribs  are  the  ones  tuost  IVcijueDtly  broken.  Fracture  <if  the  twelfth  is 
very  rare;  Gurlt  could  iirid  only  two  recor<led  cases,  the  cause.s  In-ing 
a  fall  against  the  e<lge  of  a  step  and  a  table  respectively.  I  saw  one 
at  the  Hudson  Street  lIos]iital  in  1S96,  in  a  man,  fifty  year?  ohl,  who 
bad  been  caught  about  the  waist  in  the  loo|»  of  a  hawser.  He  died  .1 
few  days  later  of  coincident  rn])ture  ol'  the  large  intestine;  the  twelfth 
rib  was  broken  obli([Uely  at  its  centre. 

Fraetun'  of  the  tirst  rib  was  t'ornierly  thongbt  to  be  almost  eipuilly 
mre,  but  tlie  oliservations  of  Lane'  and  Marsh"  indicate  tliat  fracture 
of  it  or  its  cartihige  may  be  rather  common.  Lane  found  four  sjkvH 
mens  in  a  series  of  200  bodies  in  the  dissecting-room,  and  Marsh  saw 
four  cases  in  six  months"  hospital  service.  According  ti.i  I^ine  this  ril) 
is  easily  brokr'u  by  forcible  deju-ession  of  the  sboubler  acting  by  diriTl 
pressure  of  the  clavicle.  The  sym]itom  is  sai<l  to  be  ]>ain  l)ehind  the 
ujtjier  ]i»rt  of  the  sternnm  on  lifting  with  the  ctuTesponding  hand.         fl 

The  fnietnro  of  a  rib  nuiy  occupy  any  part  of  it,  but  i.s  most  frc-  " 
(pient  (m  tlie  side  and  anterior  half.  The  periosteum  nuiy  remain  ^ 
UDtorn,  and  the  fragments  pre.>ierve  their  relations  to  eaeli  other,  or 
they  may  ibrru  a  rc-eritrant  or  a  sidieut  angle,  or  override  each  other. 
If  several  ribs  are  broken  at  the  siune  time  and  forciil  inward  tin* 
depression  niay  remain  both  brojtd  and  dee}).  (Overriding  of  the  frag- 
ments is  iin]iossible  unless  .leveral  ribs  are  broken  at  the  same  time, 
for  the  nuisciilar  and  fibrous  attachments  of  the  adjoining  ones  hold  the 
fragnreuts  in  place,  and  the  ribs  above  atid  IkIow  act  as  splint.s  to  pre- 
vent shortening.     In  tlouble  or  multijile  fracture  of  one  or  several  ril* 

British  M«lical  .Tuurnnl,  tSS7,  vol.  ii.  p.  llii.  nnil  (Jiiy's  HnRpitnl  l{<-pnrt!i,  1«*5,| 
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the  intermediate  piece  or  pieces  may  be  so  loosened  that  they  move  in 
and  out  with  every  inspiration. 

In  compound  fractures  the  wound  of  the  soft  parts  is  rarely,  if  ever, 
caused  l)y  the  projection  of  the  broken  end  of  the  rib,  but  always  by 
the  olyect  which  produce<l  the  fracture. 

The  complications  include  injuries  to  the  muscles,  which  are  rarely 
important,  to  the  intercostal  arteries,  and  to  the  thoracic  and  abdom- 
inal viscera.  The  intercostal  arteries  are  rarely  seriously  injured, 
although  mo<lerate  htemothorax  is  not  uncommon  after  fracture  of  the 
middle  third,  esj)ecially  of  the  si.xth  to  the  ninth  ribs.  Fatal  hemor- 
rliage  into  the  pleural  cavity  has  (wcurred  in  a  few  cases,  even  after 
fracture  of  a  single  rib  and  by  slight  violence. 

A  wound  of  the  pleura  and  of  the  lungs  is  a  rather  common  com- 
plication, and  is  generally  caused  by  the  sharp  end  of  a  fragment,  but 
in  some  cases  fatal  injury  of  the  lung  has  been  caused  by  the  crushing 
effect  of  the  external  violence  acting  through  the,  perhaps  unbroken, 
ribs;  the  thorax  is  compressed  by  the  force,  and  the  lung  is  put  ujwn 
the  stretch  in  such  a  manner  that  it  is  actually  torn,  not  perforated  by 
the  bone.  The  consequences  of  the  wound  vary  with  its  size  and  with 
the  relations  existing  between  the  lung  and  the  thoracic  wall.  If  these 
latter  are  normal — that  is,  if  the  lung  is  not  adherent  at  the  wounded 
part — air  and  blood  escape  more  or  less  freely  into  the  pleural  cavity, 
and  the  lung  collapses ;  if,  on  the  other  hand,  the  lung  is  adherent, 
the  escaping  air  makes  its  way  into  the  meshes  of  the  connective  tis- 
sue, and  may  spread  through  the  mediastinum,  under  the  pericardium 
and  pleura,  and  into  the  interlobular  tissue  of  the  lung  itself  and  the 
subcutaneous  tissue  on  the  surface  of  the  body.  Emi)hysema  of  the 
surface  may  be  produced  also  when  the  lung  is  not  adherent ;  the  air 
which  has  escajied  into  and  filled  the  pleural  cavity  is  forced  by  the 
contraction  of  the  chest  during  expiration  out  through  the  opening  at 
the  fracture,  and  its  place  is  supplied  at  the  next  inspiration  by  fresh 
air  drawn  in  through  the  wound  of  the  lung,  and  thus  a  small  quan- 
tity is  pumped  into  the  outer  cellular  tissue  at  each  respiration,  and 
this  will  continue  until  one  or  the  other  opening  is  closed  by  a  clot  or 
exudation  or  a  change  in  the  relations  of  its  walls. 

Wounds  of  the  heart  are  much  rarer,  and  even  more  dangerous. 
Gurlt  collecte<l  six  cases,  in  only  four  of  which  the  wound  of  the  heart 
appears  to  have  been  caused  by  the  broken  rib;  in  the  other  two  it 
appears  to  have  been  caused  by  the  compression  of  the  heart  between 
the  anterior  chest-wall  and  the  vertebral  colunm,  for  the  pericardium 
was  untom. 

Etiology,  Fractures  of  the  ribs  may  he  caused  by  muscular  action 
or  by  external  violence.  Of  muscular  action  the  most  common  form 
by  far  is  coughing;  others  are  sneezing,  lifting  a  heavy  object,  even 
taming  in  bed.  The  lower  ribs,  especially  the  eleventh,  arc  the  ones 
mo.st  frequently  broken  in  this  way,  but  it  has  happened  to  the  second, 
fourth,  fifth,  and  sixth.  It  is  much  more  common  on  the  left  than  on 
the  right  side.  (See  forty  cases  collected  by  Tunis  in  [■niversHi/  Med- 
ieal  Magazine,  November,  1890.) 

By  far  the  most  common  cause  of  fracture  is  external  violence,  by 


182 


FliACTUnES. 


I 
I 


I 


a  l)I(»\v,  fiiH,  or  excessive  pressure.  The  fracture  may  l>e  direct  or 
imlirut't,  l>iit  it  is  not  often  wisy  to  <listinirnisli  lietwwMi  tlies«?  Iwu 
varieties.  It  iisis  been  eluitnetl  on  tiieoretieal  proiuKls  tliat  in  indirwt 
fractures  canseil  h\  pressure  upon  or  near  the  sternal  ends  of  tlie  ribs 
the  bone  uould  yieUI  near  its  eentre,  at  it,<  point  of  jrreatest  curvature; 
but  this  view  is  not  sup[>orlcd  liy  rlinieti!  or  experinieiital  facts.  Ou 
tlie  contrary,  the  fraclurc  i.-^  found  nuich  more  fre()Ucntly  in  eitlier  tlie 
anterior  or  the  posterior  liiini,  and,  indeed,  the  point  of  greatest  fre- 
<(ucticy  >eenis  to  be  very  near  tiiat  at  \\iitcb  tlie  force  is  received,  an 
iiH.'li  or  two  on  tlic  outer  side  of  tlie  sternal  en«l  of  the  bone. 

Symptoms.     The  .symptoms  of  fntctnre  of  a   rib  in   the  less  .severe 
cases  ;ire  likely  to  lie  obscure.     Tiie  brr  atbing   is  shallow  and  some- 
times cutchiujr  through  ]«iin  or  I'ear  (A'  jiain,  and  occasionally  tliere  is 
very  troublesome  reflex  cough.      Pain   is  prnvoked  by  pres-ui-e,  inspi-     i 
raliou,  coughing,  sneezing,  and   certain   movements  of  the   Ixnly  ;  itiifl 
diagfiostie  value  comes  from  its  liniitati<in  to  one  point  under  the  «lif-^ 
fercHt  cnuses  and  especially  wiien  pressure  is  made  on  the  affected  rih 
at  a  distance.  m 

Abnormal  mobility  is  sometimes  present,  but  the  elasticity  sndf 
mobility  of  the  ribs  make  its  recognition  nticcrtaiu.  It  may  sometimes 
be  made  out  by  placing  a  finger  on  cadi  side  of  the  sus]K'ctcd  fracture, 
and  pressing  alternately  with  one  and  the  other.  The  same  manipula- 
tion may  jiroduce  crepitus,  but  usually  this  is  more  readily  reeogniwd 
by  placing  the  hand  flat  upon  the  chest,  and  ]>ressing  slightly  at  dif- 
ferciU  points,  or  asking  the  piiticnt  to  cough  or  draw  a  long  brealli. 
It  mny  also  be  heard  .sometimes  on  auscnltation  of  the  chest  in  tlif 
usual  manner,  and  may  be  accom|)auied  altera  day  or  two  by  a  pleu- 
ritic friction  .>iound,  the  result  of  a  pleurisy  e.xcited  by  the  trauma- 
tism, and  usually  limited  in  area  to  its  immediate  neighborhood.  It 
is  not  uncommon  for  the  patient  himself  to  recogni/.c  the  crepitus. 
Eni|)hysema  is,  in  itself,  a  very  jmsitive  sign  of  injury  to  the  lungnnil 
of  fraclure  of  a  rib  if  there  is  no  pcnetruliug  wouiifl  lo  account  for  it 
otherwise.  I'neinuothora.v,  or  bemorrliage  into  the  jilcural  cavity  froni 
a  lacerated  lung  or  an  intercostal  artery  may  be  present  in  any  of  thCM 
severer  cases  ;  and  blocnly  expectoration,  which  also  ]>nints  townrH^ 
fracture,  is  often  jircseut  even  in  slight  eases,  antl  is  not  infretpienlly 
absent  in  grave  ones. 

The  symfitoms  of  jwrtial   fracture  or  infraction  are  sehlnm  definite 
enough  to  permit  a  )>ositive  diagnosis. 

The   course   oi'   a  simple    uncomplicated    fracture    is  usually  quite 
uneventful;  the  patient  remains  <|niet,  sometimes  keeping  Ins  lietl.  anJ 
breathes  carefully  and  su|>erticial!v  to  avoiil  jiain ;  after  two  or  three 
weeks  he  tin<ls  tiiese  precautions  utuiccessjirv,  and  the  surgeon  finds  on 
examinatiim  (hat  the  local   teuderriess  has  disapjieared,  anrl   that  cre|>- 
itus  and  mobility  r;ui   no  longer  be  detected.      Union  by  a  Imiuv  callus 
takes  |>lace  almost  invariably,  notwithstanding  the  d<'feetive  imniohili- 
zation  of  the  jiarts,  but.  as  a  con.scipience   of  the  latter,  the  callus  is-j 
likely  to  be  large,  and,  when  two  or  more  ribs  have  been  broken,  toj 
unite  the  adjoiuiug  ones  by  a   bridge  tpf  new   i'ormation.      Soliditv  i»l 
given  at  first  by  an   cnsliciUhing  callus,  and   the  union   l>etween  tliftj 
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iractiire<l    siirtiu'cs,  even    when    tliev  are 


in    !i|)|Kvsition,  may   renitiin 


I  filjrnus  I'or  several  montlis.     Failure  of  union  is  rare. 

Displacement  u])\var<l  ur  tlnwnvvarfl  of  (ww  or  more  of  the  fragments 
may  lead  to  its  union  with  the  adjoining  rih,  or  to  the  Ibrniation  of  a 
lateral  joint  between  them,  as  in  the  next  following  ease;  or,  if  adjoin- 
ing ribs  are  displaeed  in  opposite  directions,  a  gjip  may  be  left  between 
them  which  may  lead  to  hernia  of  the  lung,  as  in  tlie  following  ease 
M-hieh  is  i-eet)rded  in  tiie  (Utziile  Medituilr  dc  I'aiis,  1832,  p.  466,  and 
jiieture<l  in  C'ruveilhier's  Al/nx  d'Amitomie  J'(ilholo(jii/iu: 

Tiie  [xitient  dieil  at  the  age  of  62  years;  in  his  youtli  he  had  sus- 
^tained  a  iVacture  of  the  rib.n  by  being  crushed  between  the  pole  of  a 
B  wagon  and  a  wall.    Between  the  third  and  fourth  ribs  on  the  right  side 
Hnc-ar  the  sternum  was  a  reducible  luuKjr  <-oinposed  of  normal  lung  and 
Bcontained  in  a  real  hernial  sac,    The  lirst  rih  was  intact,  the  second  and 
third  were  broken  about  tlirce  inelics  from  their  cartilages  witli  dis- 
placement inward  of  the  anterior  tVagrnent,  overriding,  and  a  vertical 
displacement  that  brought  the  posterior  fragments  into  contact  and  led 
to  the  formation  of  a  false  joint  between  them.    The  fourth  rih  was  iient 
sharply  downwanl.  funning  the   lower  limit  of  a  gap  that   was  four 
inches  long  and   two  and  a  half  inches  wide  at   the   witlest  part,  and 
that  xviLS  bounded  above  by  a  small  stri|>  of  hone  extending  from  tiie 
fourth   costal  cartilage  .'dong  the  lower   border  of  the  third   rib,  and 
^^iK-ciiming  attached   to  tlie   latter  near  its  middle. 
^P     The  course  and  symptoms  in  the  severer  cases  vary  with  the  degree 
"and  character  of  the  complications  which  give  them  their  gravity. 
J      Emphysema  may  b(!  slii;ht  and  tratrsitory,  or  it  may  continue  i'ur  days 
K«nd  spread  over  a  large  portion  of  (he  surface  of  the  body.      If  the  air 
^^esua|>es  into  the  cavity  of  the  eliust,  or  if  the  fracture  is  compound  with 
Ba  {>enetrating  wound,  the  resultant  dyspntea  and  oppression  may  he 
^^extreme,  and  the  physical  signs  of  pneuniotliorax  will   be  found  upon 
examination.     If,  in   ad<lition  to  the  escape  of  air,  there  is  also   iVee 
Llieniorrhage  into  the  chest  from  (he  torn  lung  or  an  intercostal  artery, 
Ithe  piiysieal  signs  will  be  eorres|iondiugly  mo<litied.     Extreme  dysp- 
Intva,  due  to  congestion  of  the  lung  (ollowing  proni|>l!y  u])on  the  injury, 
not  uncommon,  anil  pneumonia  occasioirdlly  results  and   lea<ls  to  a 
£ital  termination  in  the  old  and  feeble. 

I  have  observe<l  in  half  a  do/.en  cjises  of  severe  compression  of  (he 

ehcst   with  fracture  or  dislocation  of  ribs  or,  more  contnionly,  costal 

Sirtilages,  a  jK'cidi.-ir  dusky  disc-ol oration  of  the  skin  of  the  face,  neck, 

lind    upper  part  of  the  chest,   together  with    tiiarked   suhconjunetival 

jhymosis  nearly  limited  to  the  iiiterpalpebral  space.     The  discolora- 

ion  docs  not  ilisappcar  on  [iresstire  and  is  apparently  <lue  to  the  ctilor- 

[ing  matter  of  the  blood,  possibly  through  innuinendde  minute  capillary 

lexlravasjilions.      It  ap|)ears  itntiu'diately,  is  evidently  ilue  to  the  com- 

'pn-ssiou  of  the  chest,  and  disappears  slowly,  usually  taking  sevend 

veeks.' 

Ix*giT)e  Clark' claims  that  serious  functional  derangement,  without 
or^ianic  lasion  of  the  lung,  may  result  from  contusion  or  concussion  of 

'  Sow  York  MiMliail  .loiiriiiil.  March  1,  1M!>0. 
*  Cliirk  :  Dittgiiusia  of  Visceral  I>.'Siou8,  p.  213. 
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tlic  chest,  thdt  it  may  he  transient  or  may  be  followcnl  by  inflammation, 
local  or  general,  of  tlie  ad'ccti'd  Itrnj:,  and  tliat  it  is  somotinu's  ohi^tTN'od 
in  (lie  Innjr  on  tiie  side  o[>posite  thai  mImcIi  lias  sustained  the  injiir\'. 

Prognosis.  The  jji'ognosis  depends  largely  ujKtn  the  coin|iliuiitions. 
Simple  fractures  without  important  eoniplieaticma  do  well,  as  a  rule; 
the  exeefitions  are  found  mainly  in  tiie  old  and  feeble,  whosi"  lives  may 
be  cnflangered  liy  coriirestion  of  jhe  lungs,  pneumonia,  or  pleurisy. 
Cases  eoniplicateii  by  woimd  of  the  heart  or  ]>erieiirdium  are  usually 
promptly  fatal.  Wounds  id"  the  lungs  are  serious,  but  there  arc  many 
instances  of  recovery  even  in  cases  where  the  laeemtion  of  the  luni 
was  probably  extensive  and  neeompnnied  a  fnicture  that  was  in  itse 
severe. 

Treatment.  The  iitdieations  for  treutiiieiit  are  to  re<liiee  any  ilisplaoe- 
ment  tliat  threati'ti^  to  prtxliur  a  euinjilieation  or  that  eaiij^es  jviin.  to 
iniiTiobili/e  the  eliest-wall,  and  lo  relieve  "r  prevent  pulnionary  inflam- 
mation or  congestion. 

Outward  angular  displaeemont  may  be  corrected  by  pressure  iipoo 
the  projeeting  angle,  and  inward  angular  dis|>!ncenient  may  sometimes 
be  corrected,  when  the  broken  surfaces  are  still  in  contact  and  the  trao- 
turc  is  situated  near  the  middle  of  the  rib,  liy  pressing  the  stermira 
backward  anil  thus  s|)ringing  the  bone  out.  If  the  fragments  have 
overriden  this  mantenvre  is  worse  than  iLseless,  for  it  (!an  only  increase 
the  displacement.  Malgtiigne  says  the  method  was  propose*!  by  Lionet 
for  nse  in  those  eases  in  which  the  jiain  is  severe  atthough  the  displane- 
ment  is  slight.  Relief  may  also  be  obtained  by  making  the  patient 
strain  or  draw  fidl  dcij)  breaths.  Ka\alon  relieved  the  pain  and  cor- 
rected the  displaei'inent  it)  (Hie  case  by  suspeniiing  tlie  jwitient  uj)on  two 
ro<ls  passed  umlcr  his  axillfe. 

Wlien  the  displacement  was  greater  and  one  of  the  fragments  was 
pressed  inward  Nialgaigne  ingeniou.sly  made  nse  of  (he  other  to  elevate 
it,  pressing  it  in  until  tlic  ends  met  and  bet'anie  locked  together  by  the 
irregularities  of  their  broken  surl'aees  so  tliat  tlie  elasticity  of  the  second 
should  serve  to  niise  the  first. 

For  this  elevation  or  removal  of  a  dejiressed  fragment  by  operation 
a  nund)cr  of  methods  have  been  proposed,  but  very  few  instances  are 
known  of  the  use  of  any  of  them.  If  such  elevation  should  seem 
necessarv,  ami  if  ajijiroach  through  an  incision  were  tieemed  inadvisable 
because  of  the  risk  of  (he  admission  of  air  to  the  pleural  ciivity,  the 
old  suggestion  of  raising  the  bone  liy  nican.s  of  a  hook  passotl  tliroHgh 
the  skin  and  behind  the  u])|K'r  border  of  the  bone  ndght  be  used. 

Immoljtlization  of  the  che.>;t  is  best  efi'ectcd  by  surrounding  it  with 
a  broiid,  snugly  drawn  piece  of  adlusive  plaster,  or  with  two  or  three 
narrower  strips.  The  guide  (o  the  amount  of  pressure  is  the  <-onitnrt 
of  (he  (latient.  Malgaigne  ]ireferred  a  b;rndage  three  or  four  inches 
wide  anil  long  enough  (o  pass  once  and  a  half  around  the  chest,  and 
he  did  not  place  it  lower  than  the  ensiform  a]ipendix,  believing  it  to 
be  sufficient,  whichever  ribs  might  be  br(djcn,  to  restrain  the  move- 
ments of  the  middle  ones.  When  a  circular  bandage  e«nnot  l>e  Iwrne 
be  recominenils  that  a  long  narrow  striji  of  plaster  should  be  carried 
fnmi  the  anterior  end  of  the  seventh  rib  on  the  right  side,  for  example. 
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acnii's  the  front  of  the  chest,  under  the  left  arm  ami  across  the  hack  to 
and  over  the  rijfiit  slionlder,  thence  apiiii  across  tlie  cliest  in  front  aixl 
aroniicl  the  left  side  and  hack  t<t  end  at  tlie  crest  of  the  rijrlit  ilium. 
This  immobilizes  the  left  side  of  the  chest  very  elfeetually  and  leaves 
the  right  side  free.  He  suggests  that  in  a<ldition  the  arm  should  lie 
fixed  to  the  side. 

Tlie  pre.ssure  of  a  bandage  is  useful  also  to  prevent  the  spread  of 
emphysema.  This  cttniplicjttion  seldom  rc<]iiires  any  more  active  treat- 
ment, althuugli  scarification-  have  been  made  or  theairiii'awn  off  through 
a  trocar.     If  either  method  is  used  the  iiistninu'tit  must  he  ajiplied  at 

■  a  distance  from  the  fracture,  so  as  nt>t  to  incur  the  risk  of  ninkiug  it  a 
com|H)un«l  one.  The  more  dangerous  variety  of  emphysetna,  that  in 
which  the  air  makes  its  way  into  the  tnediastinum  and  the  interlobular 
tis.sue  of  the  lung,  is  not  amenable  to  opt  rntive  treatment. 

In  pneumothorax  it  may  be  desirable  to  draw  oil'  the  air  through  an 

a-spirating  nee<lle  or  a  eanula  in  order  to  relieve  the  pressure,  and  if 

bliXKJ  accumulates  within  the  [>leural  cavity  in  (juantities  suliiciently 

H  lai^  tti  endanger  life  by  interference  with  the  action  of  the  heart  and 

^■-either  or  both  lungs,  it  may  become  necessary  to  remove  it  by  aspiralion 

^Vnr  incision,  but  tlie  indications  should  be  very  jilain  before  the  surgeon 

^ftdecides  to  interfere   in  this  maiiner.  since  the  removal  of  the  r'I«)tte<l 

H'bliHxl  an<l  the  relief  of  pressure  may  only  lead  to  a  return  of  the  blced- 

Hing.     Persistent  internal  hemorrhage  can   be  treated  only  by  indirect 

^PDieasun>s.  because  it*>  source  cannot  be  recogni/ed,  and,  if  rceoguized, 

probably  could  not  Im*  reaihcd.      It  has  been   found  iisefid  to  constrict 

the  thighs  circularly  at  the  groin  with  rubber  tubing  or  a  roller-bandage 

H  Just  sufficiently  to  arrest  the  venous  current;  this  withdnuvs  a  consid- 

Hcrable  amount  of   bloml  temporarily    from   circulation  anil  acts  as  a 

^■venesection.     It  sometimes  arrests  blwiling  instantly. 

^      When   life  is  threatened   by   juilnionary  engorgement  with  extreme 

dyspntca,  blofxl  should  be  taken  from  the  arm  immediately  and  freely, 

.and   the  bleeiling  shoulil  be  repeaieii  if  the  symptoms  reM])|H'ar.     The 

older  reeonls  are  full  of  ciises  slmwing  the  bcnejit ot"  this  jiractiee,  and, 

mong  ino<lern  surgeons,  Mr.  Bryant  recommends  it  unhesitatingly  and 

forcibly.     He  says  :   "  Blee<l  with  no  sparintr  hand.  .  .  .    When  relief 

.a.«  l>ecn  obtaine<l  arrest  the  flow  immediately,  as  syncope  can  only 

harm,"  then  follow  with  antimony. 


Fractures  of  the  Costal  Cartilages. 

The  first  mention  mmle  of  this   lesion    appears   to  have  been  by 
IZwinger  in  16!)8.  and  it   is  not  again   referred  to  in  medical  literature 
I  nutil   1X05,  when    I»l)stein,  at   Strasburg,  and    in    ISOtj   Magendie,  at 
•  Paris, each  describe*!  it  with  cases.      Additional  observations  were  maiie 
by  Del pecli,  Sir  Astley  Cooper,  and  Vel|K'aii,  and  in    1841  Malgatgne  ' 
published  a  paper   up<in    the    subject    which,  six   years  afterward,  he 
PC-produced  in  part    in  his  book  on   fractures.      Since  then  but  little 
wiirk  has  lieen  done  upon  the  sniiject,  most  writers  contenting  them- 
selves with  reproducing  in  sul>stance  Malgaigiie's  chapter.     Gurit  col- 

^Bulietins  do  Tln.'r!iiii'iitiiiiii'.  ISII,  p.  -'•J7. 
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•I'tK'h  jK'riodical    litcnidirc,  otvly    fmir   <il"   wliicli  arc   mentioned   l>_v      ■ 
irlt.    Ii<iiirnfville-(l.SMl»Uiii(l  I'ozzi  ^  (1888)  raised  the  list  to  seventy-  M 


Ic'ctod  more  tlian  tliirty  cases  for  tlio  cliaptcr  upon  it  in  his  book  on 
f'nu'turc's,  and  I'aiili't,'  who  apjicars  nut  to  liavo  known  of  (.iurlt's 
work,  i;ivcs  fuiirt4.'cn  rii^t'n  wiiich  hi'  ohtnini'd  bv  a  purtiul  search  throiipli 

1 ■  -    . 

( 

nine  eases.      1  iiave  seen  two  or  three, 

Fnietiires  oeenr  nitieh  more  fretjuently  at  or  near  the  junction  of  the 
oartilaj^' and  rill  lliaii  at  any  otlier  j)oinl,a(ul  more  frei|uently  in  the 
seventh  and  ci'rlilh  rilts  than  in  any  other.  The  fVuctnre  may  be  double, 
and  may  involve  several  e:uiila;.res  on  one  side  or  on  both.  All  tiie 
reeordeil  fractures  have  been  eomjdete  with  the  e.xeejilion  of  one  case; 
they  have  been  periiendieular  to  tlie  long  axis  <if  the  cartilage,  or  very 
sli^litly  oblii|ue,  and  the  surt'aee  ha.s  always  been  smootli,  without  ser- 
rations or  s[iiinters. 

It  is  prnhable  that  persons  ativaneed  in  life  are  more  liable  to  this 
fraetnre  than  the  yonng.  because  of  the  ealeitieation  or  ossifie^ition  of 
the  cartilages,  but  it  has  oeeurred  in  young  men  (seventeen  years)  and 
even  in  a  child  seven  years  old. 

Displacement  ha.s  Ijeen  absent  in  a  very  few  cases;  in  most  it  takes 
jilace  in  the  antero-puslerinr  direetioii,  and  in  some  tlie  fragment*  have 
overriden  in  the  direction  of  the  long  axis  of  the  rib.  This  latter 
form,  prolialily,  is  possible  only  in  the  longer  and  more  eurvinl  ribs,  or 
when  several  adjoiiung  <uies  are  liroken.  Tlie  separation  in  either  of 
these  two  directions  may  amount  to  as  much  as  an  inch,  but  is  rarely 
so  great.  Eitlier  fiTigment  may  lie  in  front  of  the  other,  althougli  the 
costal  fragment  juojeets  more  frcijuetitly  ihan  the  sternal  one;  thedis- 
jdacement,  however,  ;i|)pears  to  ilepend  enlirely  ujion  the  direction  of 
the  fracturing  force  and  U|)on  the  ])osition  occnjiiei!  by  the  jwtient.  and 
cons<H]nently  to  follow  no  detinite  laws. 

No  in.stanei>  of  a  compound  fracture  id"  a  costal  cartilage  is  on  rcconl, 
and  the  complications  are  less  frequent  and,  as  a  rule,  less  serious  than 
those  aeeompanying  fractures  of  the  rihs.  In  some  cmscs  where  the 
violence  has  been  extreme  ami  many  cartilages  have  been  l>roken  fatal 
injury  has  been  done  at  the  s;un<'  time  to  the  heart  or  great  ves.sels,  hut 
not  by  the  |H'netnition  of  one  of"  the  fragments  ;  the  viscera  are  crushed 
or  torn  by  the  continued  action  of  the  force  after  the  wall  of  the  chest 
has  yielded  under  it. 

Hernia  of  the  lung  has  been  observed  in  three  eu.ses,  one  after  frac- 
ture of  the  third  and  fourth  cartilages  and  ru|»ture  of  the  intercostal 
nniscles  by  the  fall  of  a  heavy  weight,  the  sccDud.n  dfuiblc  one,  after 
fracture  or  diastasis  due  to  ]Kir4)xysnis  of  coughing,  ami  the  third, 
observed  by  Legros  Clark  '  after  a  lilow  received  from  the  shaft  of  some 
vehicle.  In  this  one  the  cartilage  of  the  second  rib  was  driven  iu, 
creating  a  gaji  throui;h  which  ;i  tunmr  as  large  as  the  fist  appeared  at 
each  iuspitation  and  disippeared  al  each  expiration,  leaving  a  depres- 
sion capable  of  containing  at  least  two  ounces  of  liipiid.     Ke<x)ven'  in 

'  Pinik't:  Dili.  Eiii-vrliiiii'diqiie,  I'irst  Scries,  vol.  xxi.,  »rl.  ('<H<-s,  IKTH. 

•  Boiiriipvilk' :  Pro)iri-.s  Mi'd..  IHSU.  >  Pozxi :  Ibid.,  October  SO.  H«8. 

*  Legros  Clark  :  Luc.  uit ,  p.  300. 
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three  wctks,  the  gap  pers^i.stiiig  but  "  evidently  oi'ciqiii-d  liy  some 
plastic  de|K)t>it." 

In  seven  cases  the  fructiirc  lias  liccii  pniddct'd  liy  luiiscidiir  artion, 
either  an  excessive  i'tt'ort,as  to  avoid  a  fidl  or  to  ttirow  a  heavy  nlijeri, 
or  coughing  or  sni-eziiig.  Thus  Uroea  '  reported  t  lie  oa.se  of  a  porter 
at  tlie  market  wiio  having  plaecil  a  sack  (d'  |H'as  upon  his  shoulder 
aske<]  a  conir.ide  lo  add  auotheJ'  to  it.  The  latter  threw  the  secoml  sjic 
lieavilv  upon  liiiii.atid  in  the  ell'ort  to  avoid  a  Jail  under  the  weigitt  he 
I'raetutX'd  tlie  earlilaijes  of  tlie  sixth,  seventh,  and  eighth  rdis  on  the 
riglit  side  at  points  seven  or  eigtit  centimetres  t'roiii  the  me<liaii  line. 

Fraetures  i)y  external  violeiiee  may  he  direet  or  indirect,  (rurlt, 
tJiinks  the  indirect  fractures  take  place  at  or  near  the  eo.st<>-ehondral 
junction,  the  force  acting  upon  the  rih  it.self  in  sueh  manner  as  to  spring 
its  anterior  end  outwani,  while  in  the  direct  fractures  the  fiirce  is 
exerted  u[K)n  a  rcstricteil  area  of  the  cartilage  itself,  as  in  a  fall  upon 
the  edge  of  a  tub  or  step,  the  blow  of  a  tlst,  the  kick  of  a  horse. 

Tlie  symptoms  are  local  pain  and  <lef<irmily.  Crepitus  and  abnormal 
mobility  arc  not  often  recognizaijle,  but  if  displacement  is  present  it  can 
ttiitinlly  be  made  out  by  folhnving  the  outline  of  the  rib  and  cartilage 
with  the  finger  and  by  observing  that  it  can  be  increased  or  diuiinisiied 
l)v  pressure  upon  one  or  the  other  fragment.  It  may  not  be  easy  in 
sw)nie  cases  to  .say  whether  the  fnicture  involves  the  rib  or  tlie  cartilage 
and  in  others  whether  it  is  a  fracture  of  the  cartilage  or  a  dislocation 
.«if  its  sternal  or  costal  end,  but  the  question  has  no  practical  impor- 
tance. 

The  progno.sis,  inilependent  of  complications,  is  favoral)le,  and  the 
fi"acture  may  Iw?  expectml  tonuite  in  liiree  «ir  four  weeks.  ( )iir  knowl- 
edge of  the  mode  of  repair  has  been  obtained  ]>arliy  by  exiierimentation 
and  partly  by  examination  of  specimens.  When  the  iVaL'tiieuts  remain 
«ntl  to  enfl  and  the  fractured  surfaces  are  jnore  or  less  completely  in  con- 
tact, a  fibrous  band  unites  them,  and  the  union  is  strengthened  by  an 
external  ring  of  sjKjngy  l)one.  In  a  s[)ecimen  obtained  by  Hasserau' 
and  examined  microscopically  by  Malas.sez.  and  in  one  rejmrted  by 
Pozzi,'  it  was  found  that  tlie  central  l)and  was  partly  cartilaginous, 
and  it  is  asserte<l  that  in  other  six'cimens  points  of  ossification  have 
l>een  fountl. 


Fio.  67. 


Fio.  «8. 


R«T«ilr  of  nurtare  of  ■  oopUI  canlUfie.      (QrRi.T.)      Rcpiilr  nf  frnrtureof  bcmUI  cnrtllBge. 


When  the  fragments  override,  they  take,  so  far  at  least  as  the  broken 
ends  are  concerned,  little  or  no  part   in  the  repair.     Union  is  accom- 

>  Broca:  Qnoted  bjr  Paulft.  loc.  cit..  p.  83.  <  Bassersu :  Paulet,  loc.  cit.,  p.  88. 

•  Puzzi :  I^c.  cit. 
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plislied  by  an  intermediate  band  which  is  at  first  fibrous  or  cartilaginous 
and  may  become  bony  (Fig.  67),  or  if  the  fragments  are  in  contact 
the  new  bone  forms  on  the  sides  and  the  ends  (Fig.  68),  and  in  both 
cases  it  envelopes  the  pieces  more  or  less  completely  like  a  ring.  This 
ring  originates  apparently  in  the  perichondrium,  and  its  ossification  is 
the  final  result  of  the  formative  irritation  created  by  the  traumatism, 
and  is  analogous  to  the  ossification  seen  so  constantly  not  only  in  carti- 
lage which  would  normally  be  transformed  into  bone,  but  also  in  others, 
such  as  that  of  the  larynx,  whose  normal  evolution  does  not  include 
that  change. 

Treatment.  The  treatment  is  similar  to  that  of  fracture  of  the  ribs : 
reduction  of  a  displacement  if  necessary  and  possible,  and  immobiliza- 
tion. The  former  must  be  accomplished,  if  at  all,  by  placing  the 
patient  upon  the  opposite  side  or  upon  his  back,  by  drawing  the  shoul- 
ders back,  or  by  deep  inspirations ;  the  latter  by  a  body  bandage,  strips 
of  adhesive  plaster,  or,  following  Malgaigne's  example,  by  a  hernial 
truss  so  placed  as  to  restrain  the  fragment  that  tends  to  pn>ject 


CHAPTER  XVII. 

FRACTURES  OF  THE  CLAVICLE. 

Fbacture  of  the  clavicle  is  a  common  injury  and  is  especially 
frequent  in  childhood,  taking  the  place  at  that  age,  as  was  pointed  out 
by  Kronlein,  of  dislocation  of  the  shoulder  by  direct  violence  later  in 
life.  That  is,  a  fall  upon  the  shoulder  breaks  the  clavicle  of  a  child 
but  dislocates  the  shoulder  of  an  adult. 

Pathology. 

It  has  been  found  convenient  by  most  modern  authors  for  the  pttr- 

poses  of  study  and  description  to  divide  the  fractures  into  three  groups, 

according  as  they  occupy  the  inner,  middle,  or  outer  thirds  of  the  bone. 

The  average  length  of  the  clavicle  is  six  inches,  and  this  division  into 

thirds  of  about  two  inches  each  corresponds  to  anatomical  differences 

of  considerable  clinical  importance.     To  the  flattened  outer  thinl  are 

attached  the  trapezius  and  deltoid  muscles  and  the  strong  coraco-clavic- 

ular  ligament  bintling  it  to  the  coracoid  process,  the  inner  fasciculus  of 

which,  known  as  the  coracoid  ligament,  marks  the  inner  limit  of  this 

portion,  and  can  sometimes  be  readily  felt  upon  the  living  body.     The 

<livi(ling  line  between  the  inner  and  middle  thirds  is  not  so  definitely 

"larked  anatomically,  it  corresponds  approximately  to  the  point  where 

the  clavicle  crosses  the  lower  or  outer  edge  of  the  first  rib.     The  inner 

lliifil  is  attached  to  the  sternum  by  the  sterno-clavicular  ligaments,  and 

t^the  cartilage  of  the  first  rib  by  the  costo-clavicidar  or  rhomboid 

''gament.     To  its  upper  border  is  attadied  the  sterno-cleido-mastoid 

"iiiscle,  to  its  lower  the  pectoral  is  major. 

Since  the  outer  third  is  broadly  attached  by  ligaments  to  the  scapula 
"  IS  apparent  that  after  fracture  of  the  bone  iu  the  inner  or  middle 
tii'fd  the  outer  fragment  will  not  be  able  to  change  its  relations  to  the 
^I'liia  materially,  and  that  its  dis])liicenient,  therefore,  will  be  gov- 
erned by  the  change  of  position  of  the  latter,  by  its  sinking  inward 
and  forwani  to  the  sitle  of  the  chest  in  conseciuencc  of  the  loss  of  its 
interior  support. 

The  outer  portion  of  the  middle  third  is  by  far  the  most  common 
**' of  fractures  observetl  clinically,  but  Lane's'  obst>rvatioiis  in  the 
'lissecting-room  and  his  experiments  indicate  that  fractures  of  the  outer 
win!  may  be  very  frecjnent  and  usually  unrecognized. 

The  fracture  may  be  partial  or  complete,  single  or  multiple,  simple 
^1"  compound  ;  the  most  frequent  form  is  simple  complete  fracture, 
'-flnipound  fracture  is  so  rare  that  Gurlt  says  he  could  find  only  four 
*xainple8  of  it,  and  Hamilton,  who  gives  the  same  four  cases,  says  he 

'  Lane:  Guy's  Hospital  Keporte,  1886,  vol.  xliii. 
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had  never  met  with  an  example.  I  have  seen  one:  An  Ituliiui  lalMin-r 
waH  struck  by  a  (alliii<j:  stone  ii|Min  tfie  shoulder  and  .sustained  a 
f'nietnre  vf  the  rijjht  elavii'le  at  a  (Miint  nearly  two  inehe.H  from  the 
steriiiii  end  nf  the  iMine.  The  line  of'  tVaeture  wa!<  obli<ine  from  alwve 
dowrnvard  and  iiiwanl.  A  hirge  niirped  wound  extended  liaekwani 
aeross  the  elavicle  and  shoulder,  in  whieh  some  of  the  divideii  tibrcs 
of  the  trapezius  eould  be  seen.  The  outer  end  of  the  inner  fragment 
was  direeted  sharply  u]iward,  the  outer  frafrment  lyinp  below  and  a 
little  distance  f'roni  it.  The  wound  healed  almost  entirely  in  aliont  six 
weeks,  but  when  last  seen  tiii-n,'  v\!is  still  a  sinus  over  the  end  of  the 
iniHT  frajxnieut  from  whieh  jHts  Howe<l  freely  and  through  which  a 
jirobe  eotild   lie  passed  to  the  bone. 

Incomplete  or  (lartial  fracture  is,  according  to  Ilumilton,  wlio  lias 
given  much  attention  to  this  variety,  very  conmion.  He  thinks  that 
.'J4  of  tiic  ]-')~  fractures  of  the  clavicle  reeorde<l  by  him'  were  imrtial 
fractures,  and  says  that  at  least  eleven  of  these  were  inuneiliately  and 
spontaneously  restored  tf(  their  natural  axes.  The  sym])lonjs  ae<'epted 
for  this  diagiutsis  arc  tiie  iiistory  of  a  fall  upon  the  sfuuihler,  or  at  least 
indirect  violmice,  the  youth  of  tlie  patient,  a  swelling  u|K»n  the  upper 
surface  and  front  or  rear  border  of  the  middle  third  of  tlu^  bone  apjioar- 
ing  within  two  or  three  days  after  the  accident,  jiossibly  a  change  in 
the  axis  of  the  bone,  and  possibly  ability  to  straighten  it  with  slight 
crepitus. 

1.  Complete  fracture  of  the  middle  third  may  be  oblitjue  or  transverse, 
the  former  variety  being  f<iund  most  conmionly  in  adults,  the  latter  in 
children.  The  line  of  an  oblique  fracture  usually  runs  inward  ami 
downward  »u*  backwanl,  liiit  may  lake  any  other  direction  aiul  may  be 
nearly  transverse,  or  extrctnely  oblique  (I'ig.  Gil),  or  prictirally  longi- 
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UliUqui;  iruclurv 

tudinal,  as  in  a  case  observed  by  f 'hassjiignac  au<l  mentioned  by  Tolail- 
lon,-  in  which  the  fracture  nui  from  the  centre  of  the  acromial  end  to  a 

Colnt  just  external   to  the  sterno-clavicuhir  articulation,  dividing  the 
one  into  two  longitudinal  halves.    Multiple  ami  cotnminutcd  fracturt'S  ! 
are  rare.     When  the   fracture   is  nndtiple  or  ihiuble,  the  internKHliate] 
fragment  is   likely   to  uceupy  a  very  irregular  ]iiisiti<m. 

The  most  cotntiuui  displacements  are  proilueed  by  the  falling  for- 
ward, downward,  and  inward  ul'  the  shouMer,  the  conser]nences  of  the 
loss  of  sup))ort  normallv  furnished  by  the  clavicle,  and  dejwnd  some- 
what upon  tlie  direction" of  the  line  of  fracture.     The  eoninvoncst  fonn 

'  Hiimilt<iii:   Friictiin-Jt  niiil   IJisloiul ions,  til li  rd.  j).  JK). 
'  I'olaillon:  IJict.  Eiicyclopi'tiiqiit',  art.  Ciaviculc,  p.  082. 
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is  that  in  wiiieli  the  sternal  fragment  is  <lra\vn  upward  by  the  stffiio- 
cleiilo-iuastoid  niii.-H-le  or  pii>^hfii  u|)w;ir<l  liy  tlie  outer  CnigtiK'nt,  whieh 
is  disphicetl  inwanl  alori<;  tfiv  uinlcr  or  aiitciior  siirl'art'  oC  tlie  oiIkt 
and  lias  at  the  sjunc  titiif  <-haiij;i<l  its  dicirlitui  .suiticwiiat  by  tiic  sink- 
ing of  its  aiToinial  imhI.  The  sliortcniii}!  may  l)e  vt-ry  notalilo,  nearly 
one  thini  of  tlic  entire  iciiyth  of  the  hone  lit  a  specimen  mentioiK'd  Ity 
Malgaijjnt'.  Another  form  is  found  where  the  line;  of  fiticture  is  such 
that  the  fnijrments  dcj  not  reaiiily  leave  each  other,  and  tlie  lirolien 
en<Js  arc  dispiai'c<l  toirotlier  npwani  and  l»ackvvai-d  hy  tlie  falling;  in 
of  the  shoulders  s<j  that  the  hone  foriiis  an  aiiirie  at  the  seat  of  fn»etnre. 
In  some  execptional  eiises  the  outer  tVagnient  has  lain  upon  the  upjier 
or  posterior  surface  of  the  inner  fragment.  Malpsiigne '  says  this 
variety  \v;is  mentioned  hy  Hippierates,  and  that  lie  himself  saw  one, 
but  only  one,  example  of  it.  I'nder  these  eircumsfaiiees  the  sternal 
fnijrment  is  held  down  instead  of  heinj;;  pushed  u|>  l>v  (he  other  one, 
and  the  displaeement  is  mainly  in  the  direetiou  of  tlie  latter,  the  inner 
end  of  which  is  turned  upward,  fornnng  a  projection  at  the  seat  of 
fracture. 

Fic  70. 


Frmcturi'  nf  ilic  clnvlclc.    t'nlon  with  citretnf  dlsplnccmuiit. 
Flo.  71. 
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I'nicturc  of  the  clavicle. 

In  trunsverso  fractures  the  hroken  surfaces  seldom  leave  each  otiier, 
and  the  only  displacements  [lossihle  are  in  thickness  and  direction,  the 
latend  ami  aiiLrnlar.  Tlie  latter  is  the  one  usually  seen,  the  aiijrle 
being  directed,  for  reasons  that  have  lieen  alreaily  stated,  upward  and 
backwanl. 

The  most  common  and  persistent  cause  of  these  (lisplaccment.s  is 
nndonl)t«Nlly  the  tendenev  of  the  scapula  ;ii)d  shoiildcr  to  fall  forward 
and  inward  upon  the  chest,  hut  it  is  aided  largely  in  the  first  place  hy 
the  fra<'turing  force  which  continues  to  act  after  the  hone  has  yielded 
to  it.  Thus,  in  a  fall  upon  the  shoulder  or  the  outstretched  hand,  the 
clavicle  bre;iks  by  the  exaggr-ratiou  of  its  normal  curves,  ami  as  the 
direction  of  the  line  of  fracture  is  usually  downward  and  inward  the 
'•titer  fragment   is  forced   inward  on   the  under  side  of  the  other  and 

iK!Of.sssirily  turns  ll utcr  end  of  the  hitter  ii]iwaril. 

2.  Fractore  of  the  Outer  Third.     This  variety  is  next  in  fre<]tieiicy  to 

'  MalKuignc:  I»c.  cit.,  p.  468. 


tlif  jircwdinp,  :in<l  itniy  la-  |iruiliK-<.'tJ  by  direct  or  indirect  violence. 
Tli(>  flirectioii  <if'  the  lint.'  of  fracture  is  morti  punimnnly  transverse  than 
ol)li<]iic.  Tlif  di'Lrix'c  i)f  dis|)liuvnK'nt  vsirios  greatly  in  different  cases, 
being  very  imtahli.'  in  some  ;nid  >lij,dit  or  entirely  ali>enl  in  <itlier8. 

Wlieii  displaiTiiif-nt  exists  it  is  usiuilly  an  angular  one.  the  apex  of 
the  angle  iieiiig  dirt'eled  liaekward.  In.  Mime  speeinreiis'  Ixiny  union 
has  taken  plaee  b'tween  the  elaviele  and  the  seaptiUi,  jiresuniably  bv 
ossiHcation  i>f  the  coraeo-elavieiilar  ligunieat.  It  is  in  the  form  of  a 
prop  extending  from  the  under  .side  of  the  elaviele  to  the  base  of  the 
iHinieuid  process,  and  .^luietinies  tu  the  notch  of  the  .scapula,  and 
usually  convex  posteriorly. 

Fio.  72. 


Fracluru  ul  tlic  clavicle,  outer  third.    Kxtrvme  angular  dltplacement.    (R.  W.  SMTTH.) 

When  the  J'l-arture  is  e.\t<'rnal  to  the  tni[H'Z(iid  lig-aincnt — that  i.s 
when  it  lies  within  the  outer  inch  of  the  bone — aiigidar  disjdacenient  is 
the  rule,  the  outer  fragnieul  turning  forward  aiui  inward  until  its  axis 
is  at  right  angles  witli  that  of  tfir  inner  fragment  ;  .*ium'tiuies  its  broken 
surface  lies  against  the  anteriur  border  of  tlie  inner  one,  and  sometimes 
the  ()Uter  I'ragnienl  lies  imder  the  inner  one.  Maig-aigne  dc.scril)es  a 
case  in  which,  after  fracture  within  half  an  inch  of  the  articidar  »ut- 
facc,  the  inner  fragment  was  eleviited  an  inch  above  the  other,  and 
there  was  sliorteuiug  of  nearly  lialf  an  inch  ;  the  a]ipearanee.  in  siiort, 
was  that  of  a  dislocation  upward  of  the  aci'omiiil  end  of  the  clavicle. 

.'}.  Fracture  of  the  Inner  Third.  The  older  division,  which  was  into 
fractures  of  the  bo<ly  and  fractures  <jf  the  outer  eiul,  took  no  sixx'inl 
notice  of  this  variety  which  received  its  first  scjiarate  description  from 
Malgiiigne.  It  is  the  least  common  of  the  three  ;  Delens,*  who  wrot45 
the  lirsl  furnud  article  upon  the  subject, collected  twenty-eight  wises, to 
whii'li  PiiluilKiu  two  years  later  added  three.  I  have  .seen  one  cau.sed 
by  a  flirect  blow  with  a  baseball.  The  fracture  may  occupy  any  point 
in  the  division,  and  is  more  often  oblitpic  tliaii  transverse.  It  was 
asserted  at  first  that  tlie  dis[dacement  ili<l  not  occur  if  the  fracture  was 
within  the  r<'gi<in  of  ihc  attaehnu'nt  of  the  costo-clavicular  ligament, 
Init  the  contnirv  has  since  been  j)roved  ;  dis)ila<'cnient  may  take  jilace 
in  any  dircctiiMi,  but  the  commonest  one  is  downward  an<l  forward  of 
the  inner  end  of  the  out(>r  fnigment,  or  of  the  adjoining  ends  of  both 

■Smith:  Uublio  Joarn.HiHt.  8ci..  lK42,p.478,  and  Fructurtsiu  the  Vicinity  of  Jointly  p. 
212. 
*  Dclena:  Archive!  0£u6rales  de  M£d.,  le;T3,  vol.  i.,  p.  539. 
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frag-ments  if  tliey  <lo  notsepanite  froiti  I'acli  nflicr.  I'nliiillnn  attrilmtes 
the  prinoiivil  part  in  the  prwluction  uf  tlit^  flisphtci'iiu'iit  tu  dir  iiftion 
of  the  jKM'toral  and  deltoid  iiuiseles  upmi  the  outer  i'r.iijnient,  and  tiiida 
supimrt  for  liis  opiiiitm  in  tlie  (iwt  tlmt  this  disphicciiieiit  lias  always 
l»wn  observeil  after  fraetiiro  l>_v  tiiii:«eiil;ir  aeticui  ;  niid  us  in  this  variety 
the  fracture  is  u.>iiidly  near  tiie  inner  artii'iitar  >nrfaee,  in  a  region, 
that  is,  where  displaeeuieiU  after  fr.irture  In-  otiier  eaiises  is  slight  or 
absent,  the  argument  is  not  without  weight,  idthoiigh  the  oidiqiiily  of 
the  line  of  fracture  in  such  eases  as  that  re[»resented  in  Fig.  ~-\  cannot 
Ik?  entirely  foreign  to  the  <lireetiiin  and  degree  of  the  displacement. 
When  the  fracture  is  tniiisverse  the  lateral  displaeenieiit  may  he  slight 
or  entirely  absent  and  the  periosteum  may  remain  uniurii.  Ijongitn- 
dinal  fnieture  with  <'omminutiiiu  was  seen  in  one  ease,  and  Hamilton 
report.s  another  in  wliicli  the  line  nin  froni  the  artieiitation  uj)ward  and 
outward  for  one  and  a  half  inches.  The  fragments  overiaj>ped  three- 
fourths  of  an  inch  and  were  firmly  united.  In  two  ejises  the  end  of 
the  outer  fragment  lay  underneath  tlie  inner  one  and  both  were  dire<;ted 
upward  and  backward.  Tlie  miter  end  of  the  inner  fr.igmeut  is  acted 
u{K)n  more  strongly  by  the  sternit-eleidn-iiiaslnid  muscle  than  by  any 
other,  the  cffwt  of  which  is  to  draw  it  upward,  and  this  erti'ct  is 
incH'ased  by  the  pressure  of  the  outer  fragment  when  that  is  forced  in 
front  of  and  below  the  other,  so  tliat  whenever  the  two  fractured  sur- 
leave  each  other  the  inner  fragment  is  likely  to  incline  upward. 

Flo.  73. 


Prevtiiro  nf  the  clavirlc,  Inner  third.    (OVBLT.) 


Uultiple  Fractttres.  But  few  cases  are  r«cor(led  in  whicli  the  bone 
liwhcpn  broken  in  two  or  more  [>laces  ;  in  some  tiie  fRictiirc  was  by 
"lirwl,  ill  others  by  indirect,  viok'n<'c.  Hofh  fractures  have  been  found 
""lie  middle  third,  but  more  cnminonly  they  oe<'iipv  dillerent  tliirds. 
"hen  Diie  fnieture  lius  been  in  the  acromial,  and  the  other  in  the  inner 
wmidille  third,  the  intermediate  piece  has  not  shown  much  dis]>la<'e- 
J"''tit,  and  each  fracture  has  followed  the  usual  course  of  a  single  one; 
when  the  fractures  have  bwn  within  or  close  to  the  limits  of  the 

"'U'lle  thii'fl,  the  displacement  has  been  \crv  not.'iblc. 
Oomplications.     Coniplic:itions  of  fnictun'  of  the  clavicle  consist  in 
^ii'jiirii's  to  the  vessels,  nerves,  and   lungs,   ami  are  exceedingly  rare, 

^niidiiig  gunshot  wounds  in  which  the  conijilications  are  pnidiiced  by 
■Iwll  and  not  by  the  fnictiired  bone.     Althoiiirh  the  snlidavian  artery 

"n  intimate  relations  with  the  ekuicle,  T  find  no  recorded  case  of  its 

"Jnjiiry  as  a  complication  of  the  fracture  of  this  bone.    Diijinvtren  speaks 

in  a  |pct«re  of  having  seen  two  or  three  cases  of  aneurism  following 

IS 
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fracture  of  the  cltivir'lc,  and  .Tarriiirniier '  gives  a  cafH?  observed  liy 
lilitnilin,  of  an  muMirisin  of  tlin  acromial  hrancli  of  tlie  acroniio-thoraeic 
artery  followirrjj  frai'tiire  iiy  (lirect  vioiiTice. 

A  few  uiises  are  rc|n)rt«l  of  injury  In  the  subclavian  or  internal  jug- 
ular vein,  in  smie  of  wliicli  the  diafrnnsis  was  verilied  by  ant<ipsy. 

In  the  iniiseiini  of  St.  (JeorgeV  Hn.-jiital'  iti  a  spceinien  in  wliieli  the 
fr.ietiired  end  of  tlie  bone  was  driven  ihroneh  the  internal  jugular  vein. 
Tiie  patient,  a  youth  of  tvventy-tlirce  years,  while  standiiijr  under  a  tnv 
diiriiiir  a  tliiinder-storm  was  struck  by  a  fidling  brain-hand  died  imme- 
diately. 

In  line  e:ise  the  jiatient,'  a  man  til'tv-nine  years  old,  broke  the  right 
elaviele  iir  the  middle  third  by  a  fidl  upon  the  shoulder.  A  large 
swelling  appeared  ]irHmp(ly  in  the  sii|)raelavieular  region  and  exteniKtl 
to  the  parotid  ;  it  did  not  pidsafe,  ami  ha<l  a  slight  intermittent  murmur 
isoi'hriiniMis  with  the  ]»nlse.  The  arm  was  paralyzeil,  and  the  nidial 
pulse  lust.  On  the  following  day  the  pain  was  less,  and  the  pulse  had 
reap])eared.  An  ineisiun  was  made,  an  enormous  quantity  of  bloml 
escaped,  and  tlie  patient  died  at  onee  in  eonse{juenee  of  the  entranee  of 
air  into  the  vein.  The  fnieture  was  very  <ibliqiie  from  without  inward 
and  liaekward,  and  the  vein  was  torn  eom]iletely  aeross  by  the  outer 
fragment.     The  artery  and  uervis  Mere  not  injured. 

In  a  very  few  rcpnrted  ciises  symptoms  indicating  injury  to  the 
braehial  [dextis  have  appeared  immediately  or  after  an  interval.  In 
one'  sharp  pains  extending  thnnighout  the  arm  with  swelling  and  disi- 
colomtion  followed  every  attempt  to  work  after  the  fnieture  iiad  united  ; 
complete  relief  was  oiitained  Ity  re&eetion  of  iheeallus.  In  anotlier,* 
a  fracture  of  tiie  clavicle,  scapula,  and  two  rilis  by  crushing,  the  arm 
was  pandy/.cd  t'roni  th(>  first,  and  sharp  pain  appiare<l  ten  days  later, 
extending  to  various  portions  of  the  arm  and  hand.  lielief  by  o|>rra- 
tive  correction  of  the  marked  displaeemeut  at  the  junction  of  the  tiuter  ^ 
and  middle  thirds.  In  u  third,"  complete  loss  u\'  function  pei"si.stingtiiree  ■ 
weeks  after  the  injury,  an  o])eration  was  done  to  remove  a  s]>linler  and 
improve  the  position  of  the  fnigmcnts  ;  recovery.  In  a  fotirih,"  a 
eontmiutited  fracture  by  direct  violence,  the  ]i;un  was  so  great,  in  addi- 
tion til  the  jiaralysis,  that  the  limb  was  am|)utated  at  the  shoulder.  In 
a  fifth  ease,  my  own.'  extensive  ntotor  and  sensory  paralysis  of  tiie 
limb  existed  from  the  first,  allliough  the  fracture  was  witliout  recog-  _ 
nizable  displacement;  six  weeks  later  there  had  iieen  no  improvement.  ■ 

Of  the  three  earlier  csises  in  wliit-h  [»anilysis  of  the  arm  immedintely  H 
Adiowed  the  accident  ( Earle,  (iil)son,  Mercier),  displacement  of  the  ^ 
fragment  is  notcil  in  two  and  not  mciitioucii  in  the  third.  A  notice- 
able incident  in  two  (Karle,  Stimson)  was  the  paralysis  of  the  s<-anular 
muscles  supplied  by  the  suprascapular  nerve  which  leaves  the  plexus 

'  .Tncqnomicr :  Fractures  de  In  Claviciilc,  Th6ic  de  Aggr^gatioD,  Paris,  1844. 

»  Brili<iti  MiMlical  .loiirnal.  187.1.  vol.  ii.  p  SJ. 

•  l'ro(fri"«  MMirnl.  lsS-2,  No.  10. 

«  lliiwlpr:  I.ynii  Mi'diral,  .lanunrj-  12.  IWtfi 

'Diivis:  Annals  nf  Siiruerv,  Fi-liniary,  IfiO.'i. 

'  Mancliiin':  Jji  Srnihino  Mcdirulc.  OcIiiIkt  17.  1894. 

'  Poirit'r:  t.n  S-nmiiu'  Mi'diculi*.  Sr)itp|iili*T '2.  1H*»1. 

•.Stiiuson:  New  Ymk  Medical  Journul,  June  11,  1SS7 
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trc  the  clavicle.     Direct,  injury  or  i'i)m|iressi(in  of  the  nerve  by  the 


jcnts  or  aillus  can  I'uiriv  i>L'  iissniiU'd  :i.s  the  cause  in  son 


jf  the 


es  ;  in  the  others  the  cause  remains  iitiknouii.      lira  tew  t  lie  ]>rcss- 

furc  of  an  axillary  pad  in  the  dressing  apjiLars  to  he  rcs(Mjnsihie  for 

teniponiry  <lisai)iiity.     Two  ciiscs  of  pressure  by  an  exiil>erant  cjiilus 

tare  given  heiow  in  the  se<'tion  on  Symptums  luid  Conrst'. 

f      Injury  to  tlie  lunjr.  i>s  evi(lence<i  by  <Mtr|ihyseiiia,  iuis  been  reconled 

in  live  (Sises  wlierc  this   symptom    -crmi'd    t<i  hi'  (Innditstrativf.  atnl   in 

two  others  in  wliich  it  is  niiicii   more  liltely  tiiat  tlic  cm|>liysfiiia  was 

Ine  to  the  intnMluction  of  air  through  u  wound  of  tlie  soft  |iarts. 

The  first  five  cases  are  tfiose  of  Vi^arous,  Vclpeau,  Hufrnier, 
Riihle,  and  Mereier.  All  except  the  fourth  ai"<'  dcscrilicd  witli  all  the 
Jetail.s  obtainai>le  in  a  thesis  by  JlercitT.'     |S;c  l''irst  KditiiPti.) 

Till-  anatomical   demonstration   of  the   iimiiediati'  a^ioicy  is  lacking 

in  all  thesi?  cases,  but  the  notes   in  all   but   one  show  (hat  tin-  surtfiuns 

fwrrc  mindfid  of  the  possibility  that  a  fVactinv  of  a  rib  niiglit  i-iiexist 

and  iiii|j:ht  have  l)een  tlie  cause  of  the  wound  in  the  luiii;,  and  that 

they  were  unable  to  detect  siicii  a  eomplieation.      In   nio-^t  of  them, 

t«io.  mention  is  matle  of  tlie  de[»i'essiuti  nt'  the  outer  franmcirt,  ami  as 

^Bthe  relations  of  the  r-lavicje  to  the  ii|ip<'r'  portion  of  the  iboraeie  eavily 

^hrr  such  that  it  is  not  ditlieult   t<>  admit  the  possibility  of  a  wound  of 

^^Iic  apex  of  the  hnig  ity  tfie  broken  bone,  I  think  tlie  clinical  evidence 

^Biay  lie  anceptc(l  as  siiilieient. 


K 

I 


Etiology. 


The  clavicle  may  be  broken  by  niiisciilar  action,  by  direct  violence, 

r  by  indirect  violence. 

Giirlt '  an<l   Dclens''  coIIeete<l  atid   analyzed  a   miinber  of  rep  tried 

lies  of  fracture  by  muscular  action.     Tlie  etlbrts  by  which  the  frac- 

in*s  were  causo<l  were  vari<ius:  lifting  a  heavy  weight  ;  striking  with 

le  hanil,  a  whip,  or  racket  ;  making  a  vigorous  ctfort  tliat   involved 

ic  contraction  of  many  muscles,  as   in    Legros  Clark's  case  of  a  lad 

ho,  while  swinging  by  the  feet  from  a  trape/.e,  tried  to  niise  himself 

>  as  t«i  seize  the  bar  with   his  hands:  the  clavicle  broke  in  its   inner 

ithini  <luring  the  elVort.      It   is  probable   that   tiic  elavieiilar  fibres  of 

the  (Jeitoid  and  pe<'lor:dis  major  are   the   most  ctlieieiit  agents  in  jiro 

dncin;;  this  fra<'tiire,  since  their  eontivtetioii   tends  to  draw  the  iiiisiip- 

fportcd  centrsil  portion  of  the  elaviele  downward   and  outward   toward 

humerus  wlien  the  arm  is  fixed. 

Cloi»i'ly  allied  to  the.sc  cases  are  those  in  which  the  fraeture  has  be<'n 

prrKhieed  by  a  blow  or  other  force  acting  at   the  hand  :  thus,  an  old 

woman  broke  her  clavicle  by  olosiug  the  door  of  a  wardrobe  fureililv, 

and  a  lunatic  at  Biei^trc  broke  his  by  striking  violently  with  a  heavy 

Mii'k  agsiinst  some  iron  bans. 

In  a  very  few  of  the  cases  the  fracture  has  liecn  produce<l  by  two 
efforts,  or  a  blow  and  an  effort,  sep:irated  by  a  longer  or  shorter  inter- 
vnl  •,  the  patient  feels  pain  at  some  jioint  in  the  clavicle  after  a  fall  or 

'  MrroiiT  :   IV*  Coroplicatioiiti  d<-«  Kractiirea  dc  In  Cliiviciilc,  ThiW'  dn  Paris,  1881. 
•Uorlt:   I.«r.  rjt  '  IXOoiis :  L*c  cit.,  and  Arch.  <feii  ,  1S7.">,  vol.  i,  jt.  U57- 
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a  l)l(nv  or  an  ofTort.  wliicli  persists,  jK'rliujis,  but  is  not  severe  and  doesi 
not  intorr»>re  wiili  the  list'  of  the  iiriii  ;  and  tlicn  in  a  lew  days,  alter 
unotiier  violuncf  or  eirort,  ttie  iioiie  breaks.  If  tiie  seeond  violence 
were  stiftieient  in  itself  to  account  for  the  fracture,  the  first  one  might 
he  repirdeiJ  as  a  mere  coincidence,  but  it  has  gcnenilly  been  less  than 
(lie  tirst.  H 

Direct  fractures  arc  pniducfd  liy  varied  causes,  and  may  occur  at^ 
anv  |>!irt  of  the  bone,  but    most   frc(|uently  in   liie   middle  and  outer 
thirds.     The  eoninioncst  form  of  violence  is  a  blow  falling  upon  the^ 
centre  of  the  bone  in  a  direction  thai  is  backward  and  downward.  ■ 

I?idirect  fractures,  which  constitute  the  great  majority,  are  most 
frc(|it('ntly  produced  In*  a  fall  ii]iou  the  shoulder  or  njwn  the  hand  or 
elbow,  the  arm  being  extended  and  the  iuns<'lcs  rigid.  In  a  few  cases 
the  fracture  has  been  c;ui>cii  by  the  sudden  dc|>ression  of  the  shoulder, 
by  which  the  clavicle  was  bent  over  the  first  rib.  Malgaigne '  rejKtrts 
one:  an  incomplete  fracture  at  the  middle  <pf  the  bone  due  to  the  slip- 
jiiiig  of  a  burden  from  the  slioiddcr  to  the  arm  ;  and  Polaillon' 
luiother:  a  man  who  held  the  end  of  a  lever  which  was  to  receive  part 
of  the  weight  of  a  iu'iivy  stoiic,  the  stone  slijipcd  snddeidy  up>n  tiie 
lever  and  drew  the  arm  which  held  it  downward.  The  man  hejird  a 
snap  a?id  felt  i>aiu  in  the  shoulder;  the  clavicle  was  broken  in  ita^ 
u)id<lle  thin).  fl 

The  clavicle  has  been   broken  in  a  number  of  cases  during  intra-    . 
uterine  life   by  external  violence,  and   occasiotially  by  the  midwife  or 
»)bstetricinn  during  parturition. 


Symptoms  and  Course. 


J 


The  rational  and  physical  signs  common  to  most  fractures  are  found 
in  those  of  the  clavicle.  These  are  the  deformity,  nuibility,  and  crepitus, 
the    localized    (tain,   and    the   liiminution    of   function.       Besides    the 
deformity  duo  to  the  disjilaccnient  of  the  fragmeuts.  there  is  also  tiiat 
which  is  produced   by  the  falling  inward  of  the  shoulder  and  which  is 
most  apparent   when   viewed  from    behind,  and  with  it   goes  a  ver 
notic<'ablc  projection  of  t!ie  [losterior  b(»rdcr  and  inferior  angle  of  the 
scapula.     These  signs  arc,  of  coitrn',  most  marked  in  cases  of  complctel 
fracture  with  overriding  of  tlie  fragnu'ut  ;    in  fractures  of  the  inner] 
and  out''r  thirds  tiu'V  are  Usually  less  marked,  or  even  absent,  because  | 
the  average  displacement  is  less. 

In  fractures  of  the  middle  third  there  is  usually  displacement  of  such  ' 
a  character  and  extent  that  there  is  no  difticulty  in  recognizing  it  ami 
its  cause;  the  fragments  can  be  sejwiniti'ly  grasped  and  movetl  u|>on 
each  other,  (.'rt'pitus,  however,  is  ui>t  always  produced  by  this  niiiiui'ii- 
vrc,  for  the  broken  surfaces  may  not  lie  iu  contact,  and  in  order  to  gel 
this  symnttim  it  may  l)e  necessary  to  have  the  shoulder  dniwn  back- 
wanl  antl  outward,  .so  as  to  reduce  the  displaccnient. 

Localized  pain  on  direct  pressure  or  when  the  shoiddcr  is  prcsst'dj 
inw-.M'd  is  a  valuable  sign  in  partial  fractures  and  in  fr.ictnrcs  witlmiitj 
displacement,  and  it  may  be  the  only  one  that  is  present  immediately 

'  .MalKaignv:  I.1OC.  cit.,  ji.  Ui'i.  '  Pulaillon  :  Loc.  cit.,  p.  67fl. 
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after  the  injury ;  the  appearance  within  a  week  of  a  firm  oval  mass  at 
the  point  where  pain  was  felt  confirms  the  diagnosis  of  fractnre. 

The  interference  with  function  seems  to  be  largely  tiie  consequence 
of  the  pain  wiiioh  makes  the  patient  unwilling  to  move  the  arm,  rather 
than  of  any  mechanical  defect  produced  by  the  fracture.  The  ))atient 
can  usually  move  the  arm  quite  freely  backward  and  forward,  but 
cinnot  raise  it  or  adduct  it  without  pain,  and  if  asked  to  put  his  hand 
on  his  head,  will  usually  flex  the  forearm,  incline  the  body,  and  bend 
down  his  head  to  accomplish  it.  The  fracture  and  disj)laecment  are 
not  entirely  without  influence  in  this  limitation  of  the  movements,  but 
they  are  not  wholly  responsible  for  it.  Hurel,'  who  i)rofited  by  his 
internat  at  the  hospital  for  convalescents  at  Paris,  to  examine  the  later 
c<Midition  of  patients  with  this  fracture,  found  the  movement  of  cir- 
cumduction of  the  arm  the  last  to  be  regained,  and  that  a  shortening 
of  half  an  inch  or  more  delayed  complete  recovery  considerably  beyond 
the  time  that  was  sufficient  for  it  when  the  shortening  was  less  or 
al)sent. 

The  patient's  appearance  is  often  quite  characteristic ;  he  site  with 
liis  l)ody  and  head  inclined  toward  the  injured  side  and  su]>ports  the 
cIlKtw  with  the  other  hand.  The  only  cases  in  which  the  diagnosis  can 
well  remain  in  doubt  after  even  a  brief  examination  aie  those  of  incom- 
plete fnicture,  and  some  of  fracture  close  to  either  end  of  the  bone 
which  may  be  mistaken  for  dislocation.  On  the  other  hand,  the  crep- 
itus which  is  so  freipiently  present  in  dislocation  of  the  acromial  end 
of  the  clavicle,  because  of  the  chipping  of  the  edge  of  the  joint,  may 
lea<l  to  a  diagnosis  of  fracture.  Either  error  may  be  avoidwl  if  the 
outline  of  the  bone  can  be  accunitely  traced. 

The  progress  of  the  fracture  is  simple  and  is  rarely  disturl)e<l  by 
complications  or  dangers.  Uuicm  is  usually  firm  by  the  end  of  the 
fourth  week,  sometimes  much  earlier,  and  failure  of  union  is  rare. 
Displacement  an<l  shortening,  however,  arc  the  ruio ;  only  those  cases, 
ap|»arently,  are  exempt  in  which  the  line  of  fracture  is  transverse 
and  there  is  no  displacement  at  first.  The  amount  of  tlie  shortening 
may  vary  from  a  fraction  of  an  inch  to  one  and  even  two  inches,  and 
it  may  be  pro<luced  by  angular  displacement,  or  by  overriding,  or  by 
both. ' 

The  complications  that  may  occur  in  the  course  of  tlie  repair  are  the 
onlinary  inflammatory  ones  that  may  arise  at  the  scat  of  fractnre  in 
oonse<|uence  of  the  bruising  of  the  surrounding  parts,  or  of  the  failure 
to  immobilize  the  fragments,  or  special  ones  due  to  tlie  |)rcssuro  of  the 
fragments  or  callus  upon  the  vessels  and  nerves.  Hassicr's  case  quoted 
above  is  an  instance  of  pressure  upon  the  nerves  by  the  callus  during 
forcible  use  of  the  arm,  and  two  others  have  been  reported  by  Delens^ 
and  Polaillon.*  Delens's  case  is  very  satisfactory.  Tlie  patient  was 
brought  to  the  hospital  January  1,  1881,  with  fracture  of  the  left 
clavicle  and  two  ribs.     The  arm  was  placed  in  a  Mayor's  sling,  and 

'  Horel :  Les  Fractures  do  1»  Clavicule,  Those  de  P.iris.  ISCT. 

*  Delrns  :  Oe  la  resection  d'liti  cal  dc  la  Clavicule  corapriniant  les  vaisscaux  et  les  nerfs 
MMMrlaviera.  in  Archives  de  M£decine,  August,  1881,  p.  170. 

*  Polaillon :  Loc.  cit.,  p.  696. 


uninn  was  ('(tmiilefe  Ky  tlio  fiid  of  tlic  iiuiiUli.  Tlie  jKitient  rcfiiniinl 
oil  Marcli  Itltli,  i'(ir«(»laiiiinf;  of  ^rvat  luss  of  power  in  tlie  left  ami; 
e.\ariiii)ati<iii  >lii>«c<l  iiiarkfil  ovL-n-idiiifi  of  tlu'  fnigtiiciit.--,  tlie  outer 
Iviiiir  ill  front  of  tlu'  iiiiicr  one,  with  a  lianl,  firm  I'lilliis  two  iiiclit'S 
fiiirk,  atrojiiiy  of  all  the  iiiiisi;h'.s  of  tlio  left  arm,  and  j»a.-sivc  ronge!*- 
tioii  of  the  skill  of  the  iiaml  ;  tiie  i»iilsatioiis  of  the  left  radial  arterj' 
were  nmeh  weaker  than  those  of  the  right.  The  posterior  and  lower 
pi>rtir>ii  of  the  callus  was  reiiioveti  l»y  ojieratioii,  the  piilsiitions  of  the 
nidinl  artery  and  the  a|tjK'aniiH'e  of  the  hand  at  once  lieeame  normal, 
and  the  |)atieiit  jiradnally  reeovered  the  use  of  the  linih. 

Ill  another  ease  (iosseliii  reinovwl  a  portion  of  callus  wliicli  had 
aiiised  ])ersistent  nleeration  of  (he  soft  parts  covering  it.  A  ]>r<)n)pt 
cure  followed. 

O.ssilieation  of  the  eoraeo-elavicnhir  lipiinent  has  \tcen  obsor>'ed  in 
several  eases  after  fitietiire  in  the  outer  third.  No  de.seription  is  pivcn 
of  the  inodiliealimis,  if  any,  of  the  Innclions  of  the  part  jinMiued  bv 
this  aneliylosis. 

Failure  of  union  is  rare,  and  in  the  few  eases  which  have  heen 
recorded  it  does  not  appear  to  have  resulted  in  any  tliininntion  of  func- 
tion ;  in  one  case  carefully  examined  hy  Hamilton  where  there  was 
ligamentous  union  and  overriding  (o  the  extent  of  half  an  inch  the  arm 
on  the  afl'ected  side  was  in  every  way  a.s  strong  an<l  as  fit  for  use  a*  the 
other. 

Simultaneous  fracture  of  both  clavicles  is  a  relatively  rare  accident. 
Writing  in  ISSl,  I  found  twenty-eight  cases  collected  by  five  authors. 
hut  a  year  seldom  jiasses  now  witluint  the  re]X)rt  of  one  or  more  i-ases. 
In  position,  symptoms,  and  mode  of  production  these  double  fractures 
do  not  differ  materially  from  single  ones.  Sometimes  they  are  pro- 
duced simultaneously  by  lateral  pressure  upon  the  siionlders,  .some- 
times successively  by  two  iliHereiit  blows,  and  once  simultaneously  by 
a  kick  by  a  horse,  each  hoof  brenking  a  clavicle. 

In  three  of  the  six  casi's  collected  by  Malgtiigne.  union  failed  in 
both  bones,  and  he  has  left  a  very  complete  account  of  the  resultant 
disability  in  one  of  them  which  was  under  his  own  care.  In  the 
others  there  was  apparently  but  little  permanent  interference  with  the 
functions  of  the  arms.  In  none  ol'  the  recently  reportc<]  ca.ses  has 
failure  of  union  been  noted.  In  rwent  cases  there  is  sometimes  con- 
siderable dyspnoea,  which  Hurel  thinks  is  due  to  the  weight  of  the 
arms  and  shoulders  upon  the  thorax,  aided  ]icrha|)s  by  the  loss  of 
power  of  the  accessory  muscles  <if  res|Mnition,  those  which  pa.ss  fnmi 
the  neck  or  thonix  to  the  clavicle  and  scajnila.  This  ilyspnn-a  is  ridievwl 
by  the  ilorsal  decubitus  if  the  shoulders  rest  n|)on  a  firm  support. 
The  condition  of  Malgsiigne's  patient  on  examination  three  years  after 
the  accident  was  as  follows:  the  shoulders  appeared  to  be  I)elow.  in 
front  of.  and  on  the  inner  side  of  their  normal  positions,  the  shouldei-- 
blades  stood  out  posteriorly  three  or  liiiir  inches  from  the  chest-wall 
and  were  inclined  f'orw;ir<l  and  outward,  and  the  upper  part  of  the 
chest  .seemed  much  coiitnicled.  The  clavicles  were  broken  at  the 
centre,  and  the  outer  fnignients  were  below  and  behind  the  inner  ones. 
Tlie  shoulders  coiihl  be  drawn  back  slightly,  but  not  enougli  to  over- 
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"come  the  disjiliu-cmeiit  forward,  am!  thfy  could  In-  drawn  forward  so 
far  that  thev  were  .separated  liy  an  inti-rval  ot'onlv  tlireo  iiiclies,  meas- 
uring across  the  che.st.  The  arms  e<itdtl  be  raised  to  the  horizontal 
line  in  froDt  and  on  the  side,  but  not  behind. 


Mechanism  ofdispUcement  iitlpr  fr«rtiirot)f 
theclavii'lc:  a,  ncrumiun  ;  ccluvlclu;  9,  HCBp- 
ula :  a',  posiUon  of  llic  acromlun  after  the 
fracture. 


Treatment. 

The  inilieations  for  treatment    are  to  rudiiee  the  displaeement  and 

to  prevent  its  rei-nrrence.     Tlie  means  by  whieli  thev  arc  to  lie  uiel 

do  not  differ  materially  in   the  ditferent    fraeturen,  but  in  de.-ieribing 

them  I  shall   have  mainly  in   mind  i'raetures  of  the  middle  third. 
As    has  been    alrtntdy    sjiid,  the 

shoulder   and    outer    frajimi'ot  are 

usually  di.-^placed   inward,  furwanl, 

ami  «lo\vnwar<l,    and  the  <iuter  eud 

of  the  inner  fragment  is  disphtced 

upwartl.     The    foree    whieh    ])ro- 

duces  the  first  displaeement  is  the 

weight  of  the  shoulder.     It    must 

be    remendjered    that  the    ph(Md<ler 

hang:<  out  from  the  ehest  as  a  sign 

hang^  out  tViMn  the  side  of  a  house  ; 

the    .scsipula    and  elaviele   are   two 

lateral  supports.,  and  the  trapezius 
jusele  is  a  suspensory  one.  A 
taiioe  at  Fig.  74  show.s  how  the 
raeture  of  the    elaviele   removes  one    lateral   support,    an<l   liow     the 

Veight    of  the  shoulder,    being  no    longer  supported   upon   that  side, 
ings  forward  and  inward   until  a  new  e(juililirium  is  found.     This 
lovement  of   njtation    earries  the    posterior   portion    f>f  the    .seapnla 
way  fnjm  the  back  at  the  same  time  th.'it  It  brings  the  anterior  jiortiou 

neiirer  the  front,  and  as  the  ii[i|)er  part  of  the  ebest   is  dome-like  and 

not  simply  eylindrieal,  atnl  ;is  tiie  inovemi-nt,  tlie  ehauge  of  ]H»sitiou, 

tstkcs  place  therefore  in  a  vertiai!  as  well  as  in  a  boriwinlal   |)liine,  the 
^shoulder  drops  and  the  inferinr  angle  of  the   seapula  ri.ses,  by  eonijiari- 
n  at  lejist,  if  not  actually.      Reduction,  therefore,  is  tobe  aeeoin[)li.shed 
y  carrying  the  shoulder  liuek   to  its  fortuer  jiosition,  atid  retcntiiui   by 

supplying  the  support  previously  given  l)y  the  elaviele.  These  iudi- 
tions  luive  been  clearly  understood  since  tlie  liuu'  of  the  earliest 
niters,  but  it  has  Ijeeii  found  veiy  dilficnU  to  embody  them  in  practice, 

becau.^e  there  is  no  means  of  acting  in  thi-  desired  manner  upon    the 

shoulder  that  does  not  involve  an  auuiunt  of  discomfort  that  patients 
will  not  onlinarily  submit  to.  Moreover,  in  some  eases  surgeons  have 
li>sl  sight  of  the  fact  that  the  position  of  the  arm  is  a  secondary  one, 
lU  importance  ln-ing  due  .solely  to  its  u.se  as  a  means  of  jictiug  upon 
the  miter  end  of  the  .<ea|iula,  ami  lliut  it  is  useless  to  ]iress  the  elbow 
Upward  unless  the  .scapuht  is  left  free  to  be  rai.sed  by  that  pressure.  It 
uentircly  useless  to  bind  the  elbow  to  the  shoulder  on  the  same  side; 
!W.h  dressings  do  not  i-aise  the  .scapula. 
One  of  the  methods  of  reduction  employed  by  Hippocrates  resembles 
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in  prinoi))U'  very  closoly  tlip  drfssiiijr  siiggestefl  by  Velpeau  jind  ern- 
jilovi-d  with  tmn'li  sutrc^^  l>y  him  ;iinl  i»tlier.<.  He  placotl  tlio  liuiul  of 
tlie;ifl"i'(;t('(i  side  ujikii  tli<'  (>j)])>i.site  slioiddcr  ;iiidflit'ti  prt'ssi'd  tlie  cU)ow 
f'orcil)ly  njnvard  jhkI  outward.  As  tin' iiriii  lies  thus  acnws  tlie  clifst 
its  long  iixis  is  ("xsictiy  in  the  dirt'ctiun  in  whicli  presnuro  ^liotild  be 
niadf  til  ovorc-oine  the  iistinl  displatx-nieiit.  Aiuithcr  nu'thiHl  employed 
by  Hi]i|>ni'nites  was  !■(>  phioe  tlio  pjiticnt  npon  his  back  with  a  small, 
hard  ciLsJiioii  betwci'ii  his  >hiiulilers,  and  then  to  prc.s«  haekward  npon 
the  aerciniion  or  the  head  otthc  hmnenis  while  the  ellwiw  was  pushed 
up  hy  an  assistant.  I'anhis  vKgiiicta  niaile  extension  by  <irawing  the 
arm  upward  and  outwarii,  and  eounter-extension  liy  the  iieek  or  other 
arm,  and  lie  also  reeommended  the  axillary  pad  with  the  ellww  brought 
close  to  (he  side.  (.Juy  ile  (.'liairliae  ]>!a<-ed  his  knee  between  the 
patient's  shoidders  an(J  drew  them  baekwanl.  These  niethiuls  are  the 
types  (if  ail  that  have  sineo  been  used  or  (hat  are  now  in  use. 

Rediietion,  in  short,  is  to  be  sought  by  earrving  the  shonliler  iif)ward, 
outward,  and  baekwanl,  acting  either  direetly  u]ion  it  or  indireetly 
through  the  elbow,  or  nsing  the  arm  as  a  lever.  Polaillon  recommends 
strongly  a  methcMl  biised  u|ton  the  latter  prineiple ;  standing  behind  the 
patient  he  passes  the  hand  or  forearm  into  the  axilla,  and  «lraws  upward 
and  backward  with  it,  while  with  the  other  hand  he  presses  the  elbow 
agjiiiist  the  side  and  thus  forces  the  shoulder  oufwanl. 

In  some  eases  it  is  iiceessary  to  have  these  etVorts  made  by  an  assist- 
ant in  order  that  tlie  surgeon  himself  may  beat  liberty  to  make  such 
movements  of  c(taptation  as  may  be  ueedetl  to  overcome  the  obstacles 
offered  by  points  or  irregularities  upon  the  surface  when  the  line  of 
fractin'c  is  tnuisver.-e  or  nearly  so.  In  transverse  fractures  with  only 
angular  dispiaeement  ujiward  and  forward  it  is  sometimes  sufficient  to 
make  pressure  u|)on  the  angle. 

The  physical  obstacles  that  need  to  be  overcome  in  the  treatment  are 
so  great  nitd  the  success  that  has  attended  the  diHerent  methods  lias 
often  been  so  moderate  that  the  niiniber  tif  [dans  that  huve  been  pro- 
posed anil  employed  is  very  great,  and  the  history  of  the  treatment 
shows  mainly  a  recurrence  of  jieriuiis  marked  at  first  by  elaboration 
and  niidtiplieation  of  details  and  precautions  and  then  by  the  abandon- 
ment of  them  all  and  the  substitution  of  sf>mething  ver}' simple.  The 
results  obtained  by  (he  simple  scarf  or  sling  are  often  as  good  as  those 
furnished  by  the  most  ela!)orate  bandaging,  and  the  discomfort  to  the 
l>atient  during  treatment  is  much  less. 

The  ditf'erences  in  (he  methods  <le])end  in  great  ]>art  u]ion  the  indi- 
cation which  each  -.urgeon  has  ha<l  more  parti<'Mlurly  in  mind,  n]M)n  the 
dis|)lacement  which  he  sDuglit  to  prevent.  Thus,  in  some,  the  sj>ecial 
object  of  the  dressing  is  to  maintjiin  the  shoulder  elevated,  in  others  to 
hold  it  back,  :ind  in  others  again  to  draw  it  outward.  The  tyjie  fif  the 
first  elas.'^is  a  band  j)assing  under  the  elbow  and  forearm  ami  around  the 
neck,  the  forearm  lying  across  the  chest.  That  of  the  second  is  a  jios- 
terior  transverse  sjilint  to  the  ends  of  which  the  slioulders  are  made 
fast,  or  an  anterior  transverse  splint  pressing  the  shoulder  back.  That 
of  the  third  is  the  axillary  |>ad  used  as  a  fulcrum  to  force  the  shoidder 
out  by  pressijig  the  elbow  in. 
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When  the  patient  is  suHioiently  drsiroiis  fo  avoid  any  visihle  irrfjf- 
ularitv  in  tiie  outline  of  tiie  clavicle  to  hear  tlx'  <lisconiforts  of  a 
prolonpnl  rest   in   bed  witlmut   elianire  cf  position,  :inil  wlii^n   tlif  dis- 

» placement  win  be  re<lnced,  treatment  in  the  reciitnlH'nt  position  lioliis 
out  the  best  pro8|}eot  of  recovery  without  deformity.  The  patient  should 
In?  placet!  upon  hi.s  Iwok  (or  rather  upon  her  back,  for  it  is  not  probable 
that  anv  otic  but  a  lady  whose  social  i>osition  retjiiires  lier  neck  to  be 
left  at  times  uncovereil  will  submit  to  this  confineincnt),  upon  a  lirrn 
niattrivss  with  the  neck  bent  so  as  to  rektx  the  sterno-eleiiio-mastoid  upmi 
the  in)ure<l  side,  and  tiie  elbow  fastcncci  to  the  side  or  chest  or  raised 
u|K»n  a  cushion  so  that  the  weight  of  the  arm  may  lend  somewhat  to 
force  the  shoulder  upward  and  backward,  anatomicallj'  speakin<r.  It 
has  been  recommended  also  that  a  firm  mtrrovv  cushion  l)e  |>laeed  along 
the  spine  between  the  sh(Uildt'r-l)!ad<->,  and  luibert  preferred  tohavetlie 
ptiticnt  lie  not  entirely  Hat  upon  the  back,  but  itielined  s!if;htly  toward 

■  the  iininjiin-d  side.  In  out'  ciise  dif^ital  pressure  was  made  u[>un  the 
fragments  throughout  the  treatment  to  insure  accursjte  eoapitation. 
Malgaigne  suggesttKl  that  blunt  hooks  with  a  strip  fastening  them  to 
the  elbow  or  double  hooks  like  those  he  usimI  in   iVnetiire  of  thi'  ]iatella 

■might  perhaps  be  substituted  for  the  Hngers  of  the  assistant.  The 
position  must  be  kept  praetieally  unchanged  <or  at  least  two,  and  prob- 
ably for  three,  weeks. 

MAYiiU's  sc'AKF  OK  si,ixf;  ( Kig.  75)  is  made  of  ascpiareof  muslin 
the  diagonul  of  which  is  long  enough  to  extend  easily  around  the  binly. 


Fio.  76. 


Flo.  76. 


Krtclure  of  Ihc  rlavlcle. 
•c«rf. 


Mayor's 


Vclpcau'd  ilrcssing  fur  fracture 
of  the  clavicle. 


Tn<"  fori-arm  is  flexo<I  at  a  right  angle  and  laiil  across  the  breast  ;  the 
™>lh,  fidded  diagonally,  is  laid  over  it  :in<l  tied  around  the  body  so 
Wit  its  folded  bonier  runs  h(irizoiitallv  around  an  inch  or  two  above 
•'iP  fiireami,  in  front  of  which  the  clolli  hangs  down.  Tiie  free  point 
"'  lh(?  triangle  is  then  brought  up  between  the  forearm  and   the  IwHly, 
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and  tile  two  folds  of  wlifoli  it  is  CDinposed  arc  swurwl,  one  on  cither 
si<lc  of  tlic  neck,  liy  huiitis  atlaclicd  (n  lli<;  scarf  licliind  ami  liroiijrlit 
forward  over  lite  slioiilder;  or  the  forearm  is  jilaccd  In'twceii  tiic  folds 
of  tile  triangle,  tlic  t'uldcd  diagonal  of  which  thus  forms  the  lowest  j»art 
of  the  dressing,  while  its  ends  arc  tied  around  tlic  Ixtdy  as  hcfore.  The 
folds  that  form  the  third  |ioint  arc  tied  together  aUuit  the  neck. 

This  method  is  snitable  for  fractures  witliont  much  disphicement, 
esjieeially  for  those  in  cUildren  with  untorii  |)ci'iosteum. 

^'I■:I,l•l-;Al■'s  i)i!h>5siN(;  (Fig.  Tti)  is  more  secure.  It  is  made  with  a 
long  roller- ha iidage.  The  elhow  is  hroitght  well  in  front  of  the  idlest 
and  the  hanii  ])laced  on  tlic  opjwsitc  shoulder,  and  the  limb  is  ilrawn 
snugly  up  toward  the  neck  by  successive  turns  of  the  roller  which, 
beginning  at  the  opposite  axilla,  pass  nhlifjiicly  across  the  back,  over 
the  shoulder,  in  front  of  the  arm,  under  t!ie  elhow,  and  back  to  the 
axilla  ;  after  three  or  four  sncli  turns  have  been  [iliiecd  the  bandage  is 
carrietl  circularly  arontKl  the  body  covering  in  the  arm  iVoni  ludow 
upward.  The  turns  should  be  .secured  by  stitching  or  In'  .«<iaking  in 
dextrine  or  plaster. 

SavI!e's  DkivSsing  (Figs.  77  and  7H).  A  very  convenient  and 
jwpular  dressing  is  tlic  one  introduced  by  Prof,  Sayre.     It  is  made  of 


FiQ.  77. 


Fio.  78. 


Payre's  ailliculve  iiIukIot  dressing  for  fracture 
of  the  cloviclo.    Kirnt  piece. 


The  same.    Becoud  |ilece. 


two  strips  of  adhesive  plaster,  each  about  tliree  inches  wide  and  long 
enough  to  go  once  and  a  half  around  the  body  ;  one  end  of  the  tiret 
strap  is  stitched  closely  about  the  arm  just  below  the  axilla,  and  the 
other  carried  around  the  chest  fn>m  beliiiid  forwar.l,  as  .shown  in  Fig. 
77.  The  second  strap  is  then  carried  from  the  top  of  the  .shoulder  on 
the  uninjured  side  across  the  bac-k,  under  the  elbow,  and  along  the  fore- 
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anil  Xo  \.\\f.  H>li()iil(lcr  afpiiii  (Fig.  78).  The  clliow  slioiilil  Itc  drawn  bank 
while  the  fin^t  strip  is  applioil,  ami  wi'll  i'oi'waril  while  the  sceoutl  is. 
It  is  a  convoni<'neo  tn  tlie  patient  to  liave  the  j)laster  eai'rieil  past  the 
ulnar  side  of  the  hand  si»  as  to  leave  the  jattei'  uncovered.  The  action 
of  the  ilressing  is  sitnpiv  to  press  the  .shonMiT  n|)\varil  and  backward, 
and  its  ]>riiici|Kil  advantage  lies  in  the  solidity  which  the  use  of  the 
adhes^ive  plaster  gives.     A  tliin  pad  of  absorbent  cotton  may  be  placed 


th< 


ic  axilla  to  absorb  |K'rspiratiHti. 
Thk  A.XM.l.AttY  PAl),  dcsigneii  especially  lo  picvent  shortening  by 
forcing  (he  shoulder  outward,  has  been  in  use  for  many  centuries,  and 
reached   its  highest  development  at   the   hands  of   l)esanlt,  of  whose 


^ 


coniplirsited  dressing  it  forms  ihe  essential  part.  I  believe  that  when- 
ever it  is  large  and  tirin  enough  to  accomplish  its  object  it  is  dangerous, 
anil  whenever  small  enough  to  be  free  from  ilanger  it  is  useless. 

The  dressings  which  are  intended  mainly  to  draw  the   shoulder  back- 
ward are  mutiilications  of  the  (igure-of-eight  bandage  ami  ihe  jwsterior 

Fio.  80. 


Moore'i  drcsaing  for  fractured  clnvlntt. 


Moorc'a dressing  fur  fractured  clavicle. 


uiul  anterior  splints.  'I'he  .sim|tlc  ligiire-«if-<'ight  carried  across  the  back 
from  one  shoulder  to  the  otliei-,  eitlier  in  muslin  or  [)laster  of  Paris,  I 
have  found  to  intorfei'e  too  much  with  the  circulation  in  the  arms  if  effi- 
ciently applietl.  In  two  cases  of  marked  disjilaccmcut  wirieh  could  be 
rwIiK^  by  drawing  the  slmuldrrs  back,  but  which  recurred  under  the 
usual  dressings,  I  obtained  a  saiisl'actoi'y  result  by  the  use  of  a  breast- 
plate made  of  criuoltiie  .soaked  in  jjla.ster  cream  iiml  covering  the  frimt 
«)f  the  chest  and  shoulders.  The  shoulders  were  held  back  an<l  reduc- 
tion   inaintaiued  until   the  plaster   harl  set,  and  then  (he  position  was 
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ni.'iintiiinecl   by   a   fij'urp-of-f'ig'ht  bainlag;p.      The  heavy  ends  of  fli« 
lirvast-jilato   in   fnmt  <if   the  slin(il<l<.T  [irfvcntcd  et impression  of  ilie 
axillary  vcswls  liy  the  liamlnge,  anil  the  dressing  was  worn  with  cooi-'^ 
fort  i'tir  three  or  folic  weeks.  1 

A  modifieation  of  the  tignrc-of-ei^ht  siigtresfe<l  by  Rt-camier  amimnt^^ 
almost  to  a  )>osterior  splint.  He  placed  a  large,  hard  sipiare  eiisliinii 
between  the  shoulders  behind  and  i-arried  a  baiulajje  from  caeii  uppr 
corner  over  tlic  sluiiiIiLr  and  lunler  the  axilla  liaek  to  the  h>wer  Cfirner. 
Moiire.  of  Hoelicsler,  applied  the  bandage  su  as  to  ineliiile  the  elbow  ii.« 
Well  as  tlie  sliciiildcr  iif  (he  atleetcd  side,  seeking  to  make  the  fibres  ni' 
the  peetorali.s  major  tense  l>y  drawing  the  ellutw  backward.  The  ban- 
dage in  his  dressing  (Figs.  79  and  80)  should  be  about  two  yards  Ion?, 
its  eeiitre  is  placed  uinler  tlie  olecranon,  tlie  fon-arm  being  flexed  at  » 
right  angle,  the  end  that  is  next  the  body  is  carried  up  between  the  nmi 
and  the  si<le,  in  iVont  oi'  and  over  the  sluiulder.  across  the  back  anil 
under  the  opposite  axilla  ;  the  other  end  is  earrie«l  around  tlie  DiitiT 
side  and  froiit  of  the  elbow,  tln'ii  between  it  and  the  .side  tn  the  Iwck, 
uiiil  aenjss  the  back  to  the  (tpposile  .-ihoiildcr,  where  it  is  nnule  fa«t  lo 
the  fir.st  end.  The  elbow  must  be  drawn  backward  and  pres.se(l  ii]>- 
wanl. 

PosTKliloK  SPLINTS  ba\e  been  made  in  the  form  of  a  cross,  against 
(he  amis  of  which  the  shoulders  were  dr.iwn  back,  and  as  iron,  wnofltn. 
and  pastelmard  splints  criissing  (lie  back  and  extending  usually  bi'vnno 
the  shoulders,  so  that  the  tnicliou  oi'  the  bandages  by  which  the  slmiil- 
ders  were  made  fast  sltunhl  be  exerted  in  an  outward  direelion  as  ttell 
as  backward. 

A  fixed  sup))iirt  shaped  like  the  upper  end   of  a  crutch  and  fastonco 
to  the  side  of  the  chest  by  adhesive  jilaster  has  licen  occasionally  su^' 
gested  and  even  used.     Like  the  axillary  pad  it  is  probably  intolcmltl" 
or  dangerous  if  applied  eHieiently. 

It  is  ajiparent  that  while  many  (lifferent  dressings  may  give  pxtd 
results  in  certain  cases,  none  can  be  depended  upon  to  do  so  in  all,  and 
that  the  cli>phieeiiie!il.  the  shortening,  which  is  the  rule  in  the  ailult,  is 
the  result  in  sume  cases  of  forces  vvbicli  caiiuot  be  effeclnatlv  controlled, 
of  the  <ibli)juitv  oi'  the  fnictiirc,  and  not  infreipieutly  of  tb.e  indoeility 
of  the  patient,  who,  finding  himself  ineonimi>ded  by  the  dressing,  shi' 
it  slightly,  but  often,  until  he  obtains  ease  at  the  sacrifice  of  the  ohji 
it  was  applied  to  secure. 

If  the  IVactnre   is  without  displacement,  especially  the  subperiosteal 
fracture  of  children,  or  if  the  ilis|)lacenient   shows  but  little  tendency 
to  recur  after  reduction,  the  simiile  scarf  or  sling  or  Sayre's  dreasii 
will  answer  every  purpose. 

If,  on   the  other  hand,  the   tendency   to  rlisplaecment   is  great,  tli 
choice  of  a  method  of  treatment  will  <le])ciid  largely  n|K>n  the  charaeti 
and  wishes  of  the  patient.      If  he  is  indiflerent   to  the  deformity 
intolerant  of   n^traint,  it  is  nscless  to  attempt   more    than   a   simple 
dres.-ing  ;  but  if  he  is  willing  to  submit  t<i  the  confinement,  the  fnietiire 
may  be  treated  by  dorsal  decubitus  and  digital  pressure  with  a  d 
]in)s|)eet  of  success,  or  by  tlie  plastcr-of-l'aris  breast-plate  and  figii 
of-eight  bandage. 
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In  simultaneous  fracture  of  the  two  clavicles,  the  dorsal  position  is 
strongly  to  be  recommended. 

It  is  well  to  place  in  the  axilla  a  pad  of  cotton  wrapped  in  a  com- 
press to  absorb  the  moisture  and  keep  the  opposing  surfaces  from  con- 
tact with  each  other ;  and  for  the  same  reason  a  compress  should  lie 
placed  Ijetween  the  arm  and  the  body,  wherever  the  two  would  other- 
wise be  in  contact. 

The  dressing  should  be  worn  for  from  fifteen  to  twenty  days  by 
children,  and  twenty  to  thirty  days  by  adults. 


linns  in  llic  ilt<>cctinj;-n>iim  iiidiralc 
lliiit  iViU'tnri's  uf  tlu>  ncniriiinii  art' 
very  rnitininn  iuxl  niiisl,  tluTfliiri', 
u.snully  pass  linrwojinizwl.  Tliey 
;irc  ,«i.\  limes  as  enmriKHi  in  men  lis 
in  wiittit'ii,  itiifl  in  the  irrt-at  inujorily 
nt'  ivtst's  thf  |i;iticiit:-  Imvf  Ihi'M  lie- 
Iwt'fii  t«<'iil_v  ;iii(l  (iCty  voars  of  up'. 
'I'lic  >m'  ami  .-liniio  <ii"  tin-  iKini', 
iiiid  llio  prt'somv  of  tliree  irregular 
jtnd  promiiu'nt  ii|)opliysos  jK-rniil  » 
<li\crsily  of  fnu-tiircs  (lifli-rinp  »• 
fXrciitly  ii)  tlicir  modi-  of  prodiii-tion 
II  nil  syinptoiiis  tliat  it  lufoiiif? 
iifcfssiiry  to  coiisiclt-r  thcni  «'pa- 
nitf'ly.  Most  writers  in  the  lasA 
liiiutiri'd  yciirs  have  made  from  Ax  \o 
v\0\t  iri'ou[>s  as  follows:  1st.  frac- 
tni-cs  of  tin'  Ixidy  ;  2d,  fractiiri'S  of 
the  iiiil'rini'  antflc  ;  .'{d,  fnicliirfs  of 
till'  upper  aiifrU'  aiic!  siipni-s|)iiioiis 
fossa;  4tl),  fraotiircs  ol'  tlic  spine; 
5tli.  i'nictiires  of  the  acromion  ;  6th, 

Fracture  acres-   borty  of  tut-  «a|.,.ln,  with   fVa.'tlires    of    tllO   C^.nicoid     pro,H-S ; 
•dtianitiun  of  a  long  piece  uT  llu'  s|iiiie,  A  .„  ,       ,.  ,  ,       ,      '  .     t 

lUi,  fractures  (lirniifih  the  sur>rii':il 
nci'k  ;  Stit,  fnictures  of  tlu*  glenoid  cavity.  ( )f  these  varieties  tiie  1st,; 
4tli.  au()  ;")th   are  liy  far  tlie  most  eoinitrou  ;  llie  others  arc  extrrnieiy 

1.  Fractures  of  the  Body  of  the  Scapula. 

Fractures  of  tfie  liody  of  ihc  s(;apida  arc  sinp-lc  or  imilliplc.  Tin 
former  arc  confined  to  llic  sultspinous  fossa,  and  the  direction  of  thi 
line  of  fracture  is  transverse  or  ohliijtie.  Tlie  frairmeiits  may  pre«erv< 
tiietr  normal  relations  to  each  otiier  or  there  may  he  dispjaeement,  tli« 
lower  fnijruient  shiftinsi  t<>  either  side  of  the  upper  one  and  overridinj 
for  a  irreater  or  less  distance.  This  overridtntr  is  most  marked  on  the 
axillary  side  and  is  due  apparently    (i»  eontraetioii  of  the  teres  major 
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and  serratiis,  while  tiie  liitcnil  ilisplncoment  is  the  rpi*iilt  uf  thecuntiitiii'd 
action  i>f  tlio  fVacturiiig  I'Drrc  [n  sonif  cast's  tlic  iriigiiK'iits  have 
uiiiti-'il  al'tcr  tninsverse  or  obli(|ii(.'  fracttirt'  in  such  a  position  that  tlit-y 


touch 


(le   at 


aide 


id 


Flo.  82. 


Multiple   (longttiKlinal)    fracture   of   the 
bcupulu. 

arc  tlio.'AC  of  Doh.suii,'  Loidv,^ 


one 
are  separated  at  tlie  other. 

In  imiUijih;  fractures  the  lc,^if)n 
is  extrcmi'ly  variaMo,  tlio  fracture 
niav  be  "starred,"  or  comminuted, 
some  of  tiic  liiu-s  may  he  incom- 
plete, an<l  the  main  one  may  be  longi- 
tudinal ;  the  only  condition,  n])par- 
ently,  under  which  loiijiitudinal 
fracture  is  met  with  (Fit:.  82). 

The  fracture  may  !)e  [lartial,  in 
the  form  of  a  ti-isiiro  running  from 
one  border,  or  circum.soribetl,  a  cen- 
tral piece  being  broken  out. 

The  cause  of  the  fracture  has 
almost  always  been  direct  violence, 
usually  a  l)low  or  a  fall  upon  some 
angular  ctbject,  but  in  three  reporteil 
cases  it  appears  to  have  been  caused 
by  nius<'ular  action,  as  in  .similar 
fractures  of  the  inferior  angle  (i\.  v.), 
the  line  of  fracture  being  somewhat 
higher  than  in  the  latter.  The  ca.scs 
anil  Hoover.- 

The  objective  syin|)toius  which  may  be  met  with  are  irregularity  in 
outline,  abnormal  mobility,  erepitu-s,  and  ccchymosis.  The  posterior 
bonier  and  inferior  angle  of  die  bone  can  be  maiie  prominent  by  carry- 
ing the  cIIhjw  forward  and  inwanl,  and  then  if  ilie  linger  is  passed 
along  it  a  transverse  or  oiiliipic  fnicture  with  displacemctit  will  be  cer- 
tainly recognized.  .Vbumriiud  mobility  and  crepitus  c;tn  Ih'  recogiiizcd 
by  gra.sping  the  inferior  angle  ami  moving  it  while  the  up[>er  |K»rtion 
IS  stea<lied  by  the  other  hand.  In  multiple  or  partial  fractures  with 
depression  the  adjoininj:  edge  of  hone  may  be  felt  if  the  patient  is  not 
t<X)  fat  i>r  muscular.  Tlie  [vreeaution  should  alwnvs  lie  taken  to  make 
a  comparison  witli  the  other  scapula,  and  the  normal  ridyis  along  the 
borders  antl  at  tfiu  ba.se  of  the  spine  slmtild  be  borne  in  mind.  Kcchy- 
mo.sis,  unle.ss  due  to  the  action  of  the  violence  njion  the  soft  parts, 
seldom  appt^rs  until  after  the  lapse  of  a  few  days. 

Locidized  pain  on  pressure  and  on  movement  of  the  arm  is  a  con- 
stant symptun),  and  may  make  it  inipo.ssible  for  the  patient  to  ex- 
tend hisarm  horizontally  and  directly  forward  lu'cause  it  is  so  much  in- 
crease<l  by  the  contraction  of  the  muscles  concerned  in  this  movement. 

The  cour.^  in  the  siniftler  ca.ses  ends  in  recovery  in  four  or  five  weeks, 
usnally  with  preservation  of  function  even  if  union   has  taken  place 

'  Dobson  :  Ijincet.  Novi-nilior  27,  ISWi. 

'I*idy  :  I'nivcrsity  Midicul  .MuL'axiiir,  March,  18!)I- 

•Hoover:  Mvdicul  und  Surgical  Koportc-r,  IBSW,  p.  &48. 
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with  simie  unrcdiiccil  tli-tpljicemcnt.  Multiple  fractures  are  more  dan- 
iIiTdtis  l>c<-au>ie  tit'  the  frnntiT  iirulmljiiitv  of  sii]i[niration  at  or  in  the 
iR'ijrlilKirlnKxl  iif  tliL-  fniftiirt',  and  of  tHuir.se  if  tiie  fntfture  is  a  com- 
|)ntiii(j  oiR'  the  «luii>;i>r  is  still  j^rwitcr.  In  a  very  few  instances  there 
Inis  lieen  iiuich  disuhiiity  due  to  failure  of  union  or  to  union  with  dif*- 
[tlacenK'nt  and  exuberant  callus.  Cnirlt  quotes  an  example  of  the 
former  in  whieh  the  patient  was  unable  to  raise  his  haii<l  to  the  Iwrk 
of  ids  neck,  and  one  of  the  latter  in  whieli  the  disability  was  almost 
eoinjilele  and  all  cotiirnuineated  movements  of  the  arm  and  shoulder 
were  painful. 

Treatment.  In  sini])le  fraeture  without  displaeement  no  other  treat- 
ment is  needed  than  immobiliitation  of  the  arm  and  slioulder  durin|^ 
the  leu<;th  of  time  necessary  for  eonsolidatiou.  If  displacement  exist 
it  must  be  eorreeted,  if  possible,  by  jilaeiug  the  arm  and  slioulder  in 
various  positi(His  and  |>ressinp  ujmn  the  frafxments  with  tlie  handS| 
in  the  directions  indicated  by  the  di>plaeement.  When  the  latter  if 
reduced  as  far  as  jMissible  the  arm  and  shoulder  must  be  immobilized 
by  binditifi  the  arm  to  the  side  or  merely  supjmrting  it  in  a  slinft,  and 
a  broad  .strip  of  adhesive  plaster  may  be  laid  aero.ss  the  scapula  to  aid 
its  itumobili/ation. 

In  (■oinuiinutcd  fnicturcs  t!ie  princijml  indication  is  to  prevent  the 
severe  intlanunatory  reaction  wliich  is  .so  likely  to  follow  the  bruising 
and  laceration  ]»nRluced  at  the  same  time  by  the  extreme  violence  that 
has  caused  the  fracture.  If  the  fraeture  is  compound  it  rau.st  be 
explored  through  the  wound  and  treated  in  accortlance  with  the  prin- 
ciples elsewhere  laid  down,  and  it  is  prudent  in  such  eases  to  remove 
partlv  adherent  frafjments  which  could  be  .siifcly  left  after  fracture  of 
other  lioncs,  whenever  by  such  removal  a  free  outlet  that  would  other- 
wise be  lackinjr  is  sujt|)licd  to  matter  that  may  accumulate  on  the  under 
(costal)  surface  of  the  lione.  In  a  few  cases  of  simple  fracture  pus  haa 
formed  and  cau.sed  much  trouble  by  burrowing  down  the  side  of  tlie 
body,  eoufirmiiip  the  e.vpcrieiiee  furnished  by  some  simple  fractures  of 
oilier  lioues,  in  whieii  pus  has  formed  apparently  in  consequence  of 
imperfect  immobilisation. 


I 

i 
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2.  Fractures  of  the  Inferior  Angle. 

These  are  incltidwl  by  some  writers  in  the  group  of  fractures  of 

IkkIv  of  the  scajMila,  from  whieli  they  difTer  merely  by  the  proximitj 
of  the  line  of  tVacliire  to  the  lowest  |>art  of  the  bone,  Imt  as  they  pr 
sent  a  more  constant  and  wi'll-dcfined  difi[ilacement  which  trjintiot  ite 
readily  overcome  or  preventetl  they  deserve  separate  mention.  The 
recorded  instances  of  separate  fracture  are  not  very  nunierrms. 
.soul  reported  one  produced  by  mu.seular  action  ;  the  patient  saved  him- 
self from  falliu<r  to  the  j;rouml  while  descending  a  sharp  incline,  either  i 
by  c!U»'hing  hold  of  some  support  or  by  falling  backward  ujiou  his' 
out^tri'tihed  hand  ;  the  abstracts  of  the  report  are  not  clear  up<in 
this  jxiint.  A  triangular  piece  eorres]K>nding  to  the  inferior  angle  was 
detaoheil  from  the  scapula  and  displaced  forward  and  upward,  and  could 
be  moved  independently  and  with  crepitus.     Gensoul   attributed  the 
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fracture  to  the  sharp  contraction  of  the  teres  major.  Guinard '  reports 
a  se«)nd  case  and  quotes  a  third,'  the  only  one  he  could  find.  He 
adds  a  detailed  study  of  fractures  of  the  body  and  inferior  angle  by 
muscular  action  and  quotes  the  reports  of  all  the  known  cases.  The 
histories  of  these  cases  and  of  those  of  fracture  of  the  body  suggest  the 
possibility,  even  the  probability,  that  muscular  contraction  was  the 
cause  in  many  others  in  which  the  history  of  a  fall  upon  the  back  led 
to  the  easy  assumption  of  fracture  by  direct  violence. 

Symptoms.  The  symptoms  arc  clear  and  unmistakable:  displace- 
ment of  the  fragment  forward  and  upward  by  the  combined  action  of 
the  serratus  magnus  and  teres  major ;  abnormal  mobility  recognized  by 
grasping  the  fragment  with  one  hand  and  moving  it,  or  by  fixing  it 
with  one  hand  and  moving  the  scapula  with  the  other ;  and  crepitus. 
In  one  case*  the  displacement  was  said  to  have  been  downward. 

The  displacement  is  difficult  to  maintain  reduced,  because  the  small- 
ness  of  the  fragment  prevents  efficient  control  of  it,  and  the  tonicity  of 
the  muscles  tends  constantly  to  draw  it  away  ;  but  while  this  ensures 
some  deformity  it  is  slight  and  docs  not  add  seriousness  to  the  prognosis. 

3.  Fractures  of  the  Upper  Angle. 

These  are  very  rare.  Gurlt  gives  a  figure  of  a  specimen  prescrve<l 
in  Dresden,  an<l  Hamilton  of  one  in  Philadelphia.  In  the  latter  a 
fissure  extends  well  into  the  subspinous  fossa.  In  both  rc])air  has 
taken  place  without  much  displacement.  Gurlt  records  two  cases 
observetl  during  life ;  in  each  the  injury  was  the  result  of  a  fall  upon 
the  back  ;  in  one  there  was  no  displacement,  in  the  other  the  fragment 
vras  drawn  upward  and  inward  by  the  levator  anguli  scapulaj.  Texier* 
reports  a  case ;  the  cause  was  direct  violence  ;  pn)mj)t  recovery. 

Treatment.  The  treatment  is  to  immol)ilize  the  arm  and  shoulder  in 
the  position  that  is  most  comfortable,  securing  the  scapula  with  a  body 
bandage  or  strips  of  adhesive  plaster,  and  the  arm  by  binding  it  to  the 
body  with  the  forearm  flexed  across  the  chest. 

4.  Fractures  of  the  Spine  of  the  Scapula. 

There  are  no  known  specimens  of  isolated  fracture  of  the  spine  of 
the  scapula,  and  our  only  knowle<lge  of  them  is  clinical.  In  those 
I  have  seen  the  diagnosis  was  readily  mnde  by  recognition  of  the 
abnormal  mobility,  with  cre])itus,  of  the  fragment,  and  sometimes  of  an 
irregularity  in  the  outline  of  the  spine. 

Treatment.  The  treatment  is  as  before  ;  immobilization  of  the  arm 
in  a  suitable  position,  and  local  antiphlogistic  remedies  if  re<pured. 

5.  Fracture  of  the  Acromion. 

The  alleged  frequency  of  this  fracture  has  been  called  in  question  by 
those  who  deem  most  of  the  museimi  specimens  examples  either  of 

•  Oninard  :  Archives  i;£n£rale8  dc  Mt'd.,  Aiiril.  18!H> 
«  Sabatier:  Union  JKdicalc,  ia57,  p.  397. 

'  Denuci:  Journ.  de  MM.  de  Bordwuix,  1892.  vol.  i.  p.  ."JTl. 

*  Texier:  Journ.  d«  MM.  de  Bordeaux,  April  5,  1890. 
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a  tntutiiatic  separation  of  tlie  epiplivpis  or  of  non-ossification.  Tliefl 
fcirnicT  wciiild  still  licloii;.'-  iimlcr  tlic  licad  of  fractnri's,  un«l.  evon  if  weH 
exriixli'  llic  others,  there  iire  still  eliiiie:il  instances  in  sufficient  uuniberfl 
to  niiike  the  lesion  one  rit"  the  most  eoninion.  ■ 

The  aeroniion  is  e.\|iose<l  to  IVaeture  Ky  trlows  reeeived  ilireetlv  np<>n  fl 
it,  and  also  throiiph  the  huTuenis,  as  in  a  fall  ii|Kin  the  elWow.and  o<H-a-H 
siotudU'  liy  muscular  iK^tion.     The  line  of  fraeture  is  usually   j>erpen-| 
(!i<'nlar  to  tlie  axis  of  the  a]io|)liysis,  Imt  is  sometimes  ohliqne.      It  lies 
ino,-t   I'reqneiilly  either  in   front  of    the  aeromio-elavicnlar  joint  or  at 
the  rout  of  the  aeromi<in,  nirely  at  :m  intermediate  ]ioint. 

The  symiitonis  are  those  of  fracture,  and  of  the  contusion  if  the 
ajrciicy  has  Keen  direct  violence  ;  and  as  the  latter  arc  prominent  and 
may  r>hscnre  the  former,  a  fracture  may  he  mistaken  for  a  simjile  con- 
tusion. The  sitrns  eotiuiion  to  holli  are  eechymosis,  local  or  extending 
<lo\vn  the  arm,  swelling,  and  ]iaiu.  Tiie  additional  sifrus  of  fracture 
ar<'  increase  of  the  local  [laiu  on  (iies'^ure  and  on  moving  the  arm, 
usually  eoinplete  iiialiilily  to  aliduct  the  arm.  displacement,  abnormal 
niohility,  and  erejiitus.  ^ 

The  displacement  varies  with  the  position  ami  extent  of  thp  fractnre.fl 
If  the  latter  involves  only  the  outer  end  of  the  a|M>j»liysis.  the  (li«plaoe- 
nieut  is  slij^ht  ami  downward  hy  the  cont miction  of  the  attaelic*!  fibres 
of  the  deltoid,  (he  shoulder  In.-es  a  little  of  its  roundness  in  consequence, 
but  the  head  of  the  Immcrns  retains  its  jilace.  If  the  fmctiirc  is  nea: 
the  base  «)f  tlie  a|>o|>hysis,  the  \veii;:lit  of  the  arm  tends  to  dr;iw  the 
fragment  downward  and  inward,  turn ing  it  n|i(>n  the  outer  end  of  the 
clavicle  as  a  centre,  and  the  shoulder  is  flattened.  The  finger  parsed 
alonp;  the  spine  reeojrni?;es  an  ii'reijularity  in  the  outline,  usually  a 
depression  of  the  <nit(T  frafrnient.  but  sometimes  an  elevation  or  a 
tnuisverse  proove  or  pip  in  which  tiie  end  of  the  fiupT  can  re.«t. 

Crepitus  c;in  often  be  jrot  by   liftiuj;  the  elbow  directly  upwunl 
as  to  push  up  the  acromion,  or  by  abductinp  the  arm  ;   an<l  abnormii 
mobility  nuist  be  sought  by  varied  maui))ulalitins  of  the  a]>opliysis  iuii 
by  moving  the  arm. 

'I'he  cnnuuonest  fimctional  disturbance  is  the  inability  to  raise  the 
arm,  ailhi>ugh  this  is  nfit  a  const.nnt  symptom,  while  the  pow(;r  of  rota- 
tion is  ]>rcserved  unaltered,  even  if  somewhat  jiainful. 

I'lony  union  ap|)ears  to  be  the  exception,  the  I'ragnienl*  uniting  by  a 
fibrous  bond  of  greater  or  less  length  and  soli»lity  ;  the  rnptnn-  or  thej 
])reservation  of  the  pcriostenui  must  be  of  almost  controlling  impor- 
tiuiee  in  determining  the  character  of  the  union.  Apparently,  Imny 
union  takes  place  otdy  when  the  fragments  remain  in  clu.sc  contact. 
In  one  ease  the  distal  fragment  became  necroseil  and  was  cast  ou 
apparently  in  consequence  of  the  excessive  inflammation  of  the  ov 
lying  soft  parts. 

Treatment.  The  treatment  eonsi.sts  in  reduction  of  the  displacemcnfc 
by  pressing  the  head  of  the  binnerns  upward  against  the  acromion, 
and  in  securing  it  in  this  |>ositi<in  hy  a  bandage  passing  alniut  the 
body  and  the  slioulder.  The  dressing  .should  be  worn  for  about  three, 
weeks. 
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6.  Fracture  of  the  Coracoid  Process. 

This  may  be  «iu«e«l  by  ninsfiiiar  actimi  or  l)y  direct  (ir  iudinH't  vio- 
lence ;  in  t]ie  former  tlie  eaus:itivo  flfurt  is  sniiictinies  ei>m|tanitiv*'ly 
slight — wringii))!  wot  clothes  in  one  case — but  more  often  is  a  jiowcrfiii 
efTort  ma<lc  witii  tlie  iirin.  In  fractures  by  diifct  violence  otlu'r  bones 
— ril>*.  arm,  clavicle — are  usually  coincidently  broken  ;  tlmse  by  indi- 
rect violence  ai>|>ear,  accoriling  to  the  <ibservation.->  of  l.am-.'  to  be  nio.st 
coniinouly  pro<lnced  by  pressure*  of  the  tip  of  the  process  ajiriiinNt  (lie 
laviele  in  forced  flexion  of  the  s^boulder;  other  instances  are  those  in 
which  the  fracture  is  produced  by  the  impact  of  the  ilislocated  head 
of  the  linmcriis. 

The  line  of  fracture  is  usually  about  an  inch  behind  the  beak  of  the 
pnv«^.s,  but  sjjmetime.s  is  further  liack,  passiuj^  clo.-e  to  the  u[)per  edge 
of  tiie  irlenoiil  cavitv  in  u  line  that  corresponds  so  nearly  to  the  position 
of  the  epiphyseal  e:irtilaji;e  that  some 
servers  consider  some  siH'citacns  to 
examples  of  sofwration  of  the  epi- 
hy-is,  or  even  -imply  of  delay  in 
ficsition.  Xonnally  this  eonjuiral 
rtilag«?  ossifies  at  al)out  the  iburteeiith 
Kir.  Bennett'  ])iiblished  a  ease  of 
uppamfion  of  the  epiphysis,  verified  by 
autopsy,  ill  a  chilli  six  yi-ars  old.  In 
one  of  Malpiitrne's  and  in  two  of 
CJurlfs  eases  the  end  of  tiie  proce.--s 
us  also  split  louiritiidiually  into  two 
'|>ieccs,  one  remaining  attached  to  the 
tendon  of  the  biceps,  the  otlier  to  that 
of  till*  |K'ctoraIis  minor.  The  <li-.pIai'cMH'nt  is  seldom  great,  because 
the  fragment  is  pivvcut<'il  froiu  yii'Idiug  to  the  action  of  the  attached 
muscles  by  the  coraco-i-lavicular  ligimn'nt  ;  still,  in  one  (tf  tlie  last- 
mentioiUMl  cases  the  fnigments  were  disjihu'cd  ntori'  than  half  an  inch 
downward. 

Symptoms,  The  symptoms  are  al>nornial  mobilitv  and  crepitus,  but 
Bri<  not  easily  recognized,  especially  if  tlic  soft  p:irts  be  riiiich  bnii-^ed 
nd  swollen;  the  depth  at  which  the  proc<>ss  is  placed,  and  the  thi<'k- 
of  the  overlying  inus<-les,  make  it  dillicnll  lo  grasp  ihc  [u-ocess 
tween  the  fingers  or  to  a|)prcriate  its  iiiilepeiulciit  mobility.  I  have 
I  noticed  localized  pain  on  fori-ible  voluntary  adduction  and  flexion 
if  the  arm. 

Till-  fracture  in  itself  involves  no  danger  to  life,  and  no  probable 
dL<<ibility,  nlthoii^h  the  union  is  seldom  bi>nv.  <  )f  six  speriiueus  exam- 
I  l)y  fiiirlt  bony  union  was  ffuind  in  (vnly  one;  in  four  cases  nn'n- 
onMl  by  him  of  wliirh  our  knowledge  is  only  clinical,  mobility 
MTsisKKl  in  two.  This  failure  of  uni<m  doe.s  not  seem  to  cause  any 
iw*  of  function.  In  Hiilme's  case  tlie  union  was  firm  but  the  frag- 
ment somewhat  displaced  downward. 

'  Ijanc:  British  Miilical  .(niiniul.  .May  l!l.  1SS8. 

'  Bennett:  Dublin  .tourn.  Med.  Sciences,  Ailgunt,  1888. 
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Treatment.  Tlio  trcattnent  iiiii.«t  lie  dirvrtal  to  immobilizing  flip" 
ami  ill  a  j)<i>iliiiii  wliich  will  rulax,  as  well  as  may  In-,  tlie  hiiim'Ii'S 
attaoliod  U>  tlip  jiroccsn.  Tlieort'ticailv,  the  hoiit  position  is  timt  in 
wliirli  ttie  forearm  is  llfxed  and  the  elijow  wirrietl  across  tlic  front  of 
the  <.'liest,  liiit  this  cannot  he  c'!irrie<l  out  thorou|ihly  without  causing 
more  disconilort  lliaii  the  liciu'lit  to  he  ohtaineil  hy  it  will  warnini  ; 
and  it  is  liust,  tlu-ivt'ore,  .-iiujily  to  lix  the  urni  agaiii.^t  the  .-ide  witli 
tile  i'nie;i nn  niinfortuhlv  tlexed. 
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7.  Fractures  of  the  Neck  of  the  Scapula. 

I'nder    this    term,    i'ollnwiii}i    Ciiirlt,  I    include  not  only  fracti 
whi<'h  pass  from  the  supra.-eapular  notch  to  the  axiilarj-  bortJer  of  the] 
sca|)(ila  in  a   direction    |iai'allcl  to  ihc  surtiico  of  the  glenoid  cavity,! 
hiit  also  those  which  1)cj,mii  in  front  «if  the  has*-  of  the  coraeoid  protvs* 
(somctinu's  even  within  the  articular  liorder)  and  jtass  ohliipiely  down- 
ward and  liacUv\ard  lo  the  axillarv  liorder.     There  is  no  known  esani- 
jile  of  fracture  rniininjr  close   hcliind  and   jiarallel  to  the  glenoid  fossa 
along  wlial  is  sometimes  termed  the  aiialoinical  neck. 

The  small  anterior  fnigmeiit  always  carries  witli  it  the  attachment' 
of  the  tricejis  an<l   iisnally  the  <'ntire  coraeoid   jirocess ;  lint  the  lign 

nients  which  hind  (lie  coraeoid  process  to 
the  clavicle  and  acromion  remain  niitorn, 
as  dot's  also  a  ligament  extending  from 
the  under  surface  of  tl»o  spine  of  the 
scniinla  to  the  edge  of  the  glenoid  cavity, 
ami  they  limit  the  <lisplacement. 

The  cases  in  which  this  fmolnrc  has 
heen  verified  hy  dissection  are  six  in  lumi- 
her :  the  crises  of  r)uvernev,  Neill,  and 
S|>ei)ee,  !i  sjH'cimen  in  the  museum  of 
Guy's  Hospital  and  another  in  tliatoftlie 
Koyal  College  \A'  Surgeons  at  J/iindon, 
and  one  found  hy  Lane.'  (iurlt  dcscrilH's 
(he  lirst  three,  and  Flower*  mentions  the 
next  two.  The  exact  character  of  Neill's' 
ca.se  is  nueertain  ;  in  iSpence's*  (Fig.  84) 
the  fracture  passed  in  front  of  the  coraeoid  j>roeess  ;  in  the  others  it 
a|r|>ears  to  have  passed  ihrongh  the  snpniM-apnlar  notch. 

Canse.     Tlie  i-ause  has  Keen  a  fall  or  Idow  upon  the  shoiihler;  M.iy* 
r<'porf<'(l  a  case  <'aused   in  a  girl   hy  the  etlort  of  placing  a  handker-j 
I'hief  ahont  lier  neck,  hut  it  seems  more  pmhalile  from  the  description| 
that  the  injury  was  a  fnictnre  of  tlie  coraeoid. 

Faraheiif   found   that   if  the   anterior  jxirtion   of  the   eapsnle  was] 
nia<le  ten.se  hy  outward  rotation  of  the  arm  tlie  neck  could  he  brtiken 

'  Ijihp:  \jnr.  rll..  p.  41.". 

'  KIiiwit:   lli'lnif^'s  Svslcni  iif  Siirsi-ry,  Am.  ed..  vol.  i.  ji.  8.">l. 

'  Ni-ill :  .^iiii'rlniii  ,I,.iirii.  M>'il.  .S-irni-'es,  now  si-r..  IH5.-<,  vol.  xxxvi.  p.  105. 

•  S|ieiie«"  Kdiiiliiiii;li  Mi<Ii>ul  .loiiriml,  .Iiiiio,  ISIilt,  p.  10B2. 

»  May:   l.<iiul"ii  Mi'ilicnl  <;iutftt«-,  IS42-43,  p.  49. 
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by  a  blow  on  the  back  of  tlie  head  of  the  humerus  or  by  one  upon 
the  elbow  if  the  arm  was  also  directed  i)ackwanl. 

Symptoms.  Tiie  symptoms  of  the  fracture  are  tlie  flattening  of  the 
shoulder,  the  prominence  of  the  acromion,  tlie  absence  of  the  head  of 
the  humerus  from  the  axilla  (where  it  would  be  found  if  the  injury 
were  a  dislocation),  the  easy  reduction  of  the  displacement  by  raising 
the  elbow,  its  immediate  return  when  the  support  is  withdrawn  from 
the  elbow,  and  the  crepitus  which  accompanies  these  movements.  In 
two  of  Gurlt's  cases  the  fragment  could  be  felt  in  the  axilla.  The 
power  of  voluntary  motion  of  the  arm  is  lost,  but  passive  movements 
are  free,  and,  within  certain  limits,  painless.  On  the  other  hand, 
manipulations  which  rednce  the  displacement  or  bring  out  crei)itus 
cause  much  pain.  Sometimes  the  lower  edge  of  the  fragment  can  he 
felt  in  the  posterior  and  outer  part  of  the  axilla  as  a  hard  movable 
body  which  can  be  pushed  upward,  with  pain  and  crepitus,  but  falls 
back  as  soon  as  the  pressure  is  removed.  In  a  case  reported  by  Ash- 
hurst,'  crepitus  was  obtained  by  grasping  the  parts  between  the  fingers 
on  the  shoulder  and  the  thumb  deep  in  the  axilla  and  rotating  the 
arm.  There  was  very  slight  displacement.  In  a  jiersonal  case  a  point 
of  pain  on  pressure  could  be  found  by  passing  the  finger  high  up  along 
the  axillary  border  of  the  scapula. 

The  most  characteristic  symptom  is  the  easy  re<luction  and  the  imme- 
diate return  of  the  displacement,  and  it  is  this  which  distinguishes  it 
most  sharply  from  dislocation  of  the  humerus,  the  prominent  symp- 
toms of  which  are  so  similar. 

Prognosis.  According  to  Gurlt,  bony  union  is  the  rule,  fibrous  union 
the  exception,  but  in  both  cases  with  slight  displacement  of  the  frag- 
ment forward  and  downward.  His  collection  contains  only  two  cases 
of  fibrous  union ;  in  one  the  patient  had  fair  use  of  the  arm,  in  the 
other  the  limb  was  entirely  useless.  In  the  cases  where  bony  union 
was  secured,  repair  was  complete  in  from  fotn*  to  seven  weeks ;  in 
some  there  was  slight  diminution  of  the  usefulness  of  the  limb,  but  in 
the  majority  its  use  was  fully  reg-ained. 

Treatment.  It  is  doul)tful  if  tlie  ])arts  can  be  supported  by  any 
dressing  so  perfectly  that  union  without  any  displacement  can  be 
secured.  The  indications  of  treatment  are  to  oppose  the  constant  dis- 
placement downward  and  forward  or  inward  by  supporting  the  elbow ; 
probably  the  dressing  which  I  have  found  so  efticient  in  (lislocati<m  of 
the  acromial  end  of  the  clavicle  (<j.  v.)  would  answer  the  purpose  if  the 
ends  of  the  plaster  strip  were  carried  further  inward  on  the  shoulder. 


8.  Fracture  of  the  Glenoid  Cavity. 

In  almost  all  the  instances  that  are  on  record  this  fracture  has  been 
discovered  pwt  mortem  or  during  operation  after  dislocation  of  the 
shoulder.  It  is  thought  to  be  not  uncommon,  but  as  tlie  diagnosis  is 
very  difficult  its  frequency  cannot  be  determined.  I^sually  the  frac- 
ture is  of  the  inner  border  of  the  articular  surface,  but  sometimes  the 

'  Ashhant:  Trans.  Coll.  of  Phyaicians,  Phila.,  lH7r>,  3<1  ser.,  vol.  i.  p.  69. 
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outer  or  lower  border  lias  beeu  broken  off;  and  Flower  says  that  frac- 
tures have  been  found  running  across  the  glenoid  fossa  and  even  split- 
ting it  into  several  portions.  Poland '  showed  a  specimen  of  stellate 
fracture  of  the  fossa  with  three  lines  radiating  thence  to  the  body  ; 
there  was  also  fracture  of  the  acromion,  but  no  dislocation.  Agnew 
gives  a  similar  figure,  but  does  not  state  the  source  from  which  it  was 
derived. 

Symptoms.  The  symptoms  cannot  l>e  described  because  no  case 
appears  to  have  been  recognized  during  life ;  and  it  seems  unlikely 
that  a  diagnosis  could  be  made  with  any  positiveness.  The  fragment 
is  small  and  not  accessible  to  direct  manipulation,  so  that  the  only 
symptoms  would  be  those  of  a  dislocation  together  with  crepitus  on 
reduction,  and  perhaps  a  ready  recurrence  of  the  dislocation — signs 
that  may  be  present  under  a  variety  of  circumstances. 

Treatment.  Treatment  must  be  limited  to  reduction  and  immobili- 
zation, and  the  latter  should  be  more  complete  and  better  guarded  than 
after  a  simple  dislocation,  because  of  the  greater  ease  with  which  the 
head  of  the  humerus  can  escape  from  the  glenoid  cavity  when  the  rim 
of  the  latter  is  br<.)kcn. 

'  I'ulaud  :  British  Mvdical  Journal,  January  23,  WHi. 


CHAPTER  XIX. 

FRACTURES  OF  THE  HUMERUS. 

The  tables  in  Chapter  I.  show  that,  while  fractures  of  the  upper 
extremity  (including  the  clavicle)  constitute  more  than  half  of  all 
fractures,  those  of  the  humerus  are  less  than  4  per  o«nt.  of  all,  and 
this  bone  is  less  frequently  broken  than  either  the  clavicle,  radius,  or 
ulna.  Different  tables  of  statistics  show  great  variations  in  the  rela- 
tive frequency  of  the  fractures  of  the  different  portions  of  the  bone, 
some  giving  the  greatest  numlier  to  the  shaft,  others  to  the  lower  end, 
but  all  agree  in  giving  the  greatest  frequency  to  the  first  twenty  years 
of  life. 

The  different  varieties  of  fracture  may  l)e  most  conveniently  studied 
by  arranging  tliem  in  three  groups  :  fractures  of  tiie  upper  end,  frac- 
tures of  the  shaft,  and  fractures  of  the  lower  end,  although  the  first 
and  third  gn>ups  severally  contain  varieties  which  differ  materially 
from  one  another. 

For  a  remarkable  case  of  longitudinal  fracture  extending  the  entire 
length  of  the  bone  which  cannot  be  placed  in  any  one  of  these  groups, 
the  reader  is  referred  to  page  27. 

1.   FBAOTUBES    OF    THE   XTFPEB   END    OF    THE   HUMERUS. 

The  fractures  of  this  region  include  fissures  and  chippings  of  the 
articular  head,  fractures  of  the  tuberosities,  of  the  anatomical  neck,  and 
along  the  epiphy.seal  line,  and  a  group  comprising  tlie  great  majority 
of  fractures  in  this  region  in  which  the  line  of  fracture  crosses  the  bone 
in  a  variety  of  ways  between  the  anatomical  neck  and  the  lower  bor- 
der of  the  surgical  neck,  which  is  commonly  drawn  at  the  insertions 
of  the  teres  major  and  pectoralis,  and  which  includes  fractures  pro- 
<luce(l  by  compression,  so-called,  cros-s-strain,  and  torsion.  Above, 
this  group  unites  with  or  clo.sely  approaches  fractures  of  the  anatomical 
jiwk,  and  below  with  oblique  and  comminuted  fractures  of  the  adjoin- 
'Dg  portions  of  the  shaft.  Its  upper  limit  may  be  placed  at  those  frac- 
tates  which  pass  along  or  very  close  to  the  lower  (inner  and  posterior) 
Portion  of  the  anatomical  neck  and  then  reach  the  outer  side  through 
tlw  greater  tuberosity ;  the  lower  limit  may,  for  clinical  reasons,  be 
^'"'veniently  placed  low  enough  to  include  even  (juite  oblique  fractures 
'"which  one  end  of  the  line  rises  to  the  surgical  neck.  Between  those 
*t  the  upper  limit  and  fractures  of  the  anatomical  neck  are  .some  in 
'■"fih  the  line  is  doubled  on  the  outer  side — a  fracture  oi'  the  anatomical 
"^k  with  a  second  line  passing  through  the  tuberosities  from  about  the 
""adle  of  the  first.     As  these,  like  pure  fractures  of  the  anatomical 
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neck,  art'  freijiu-ntly  assortdtcil  with  anterior  dislofsition  r<f  the  sliouhler, 
and  as  they  hiek  tiie  rliuioiil  nharactcri.sties  of  the  lower  f'ruetiires,  I 
shall  (lescrilx^  them  in  thes;iiiie  scetioii  with  IVaetiire^oi' the  aiiatoinieal 
lleek,  hut  nailer  a  sejtarate  title — Jniclitrr.t  lltrDiii/h  tlic  iithirviliiti ;  their 
lower  line  is  the  «iiiie  aa  that  of  tlie  hifrhcst  of  the  main  jrrotip  (frac- 
lures  of  the  surgical  neck),  t!ie  distinctitui  lying  in  the  addition  of  a 
line  along  tlie  anatomical  neck  detaching  the  head.  The  lower  main 
group  is  characterized  clinically  hy  the  fact  that  the  uj)[)cr  fragment  is 
{K'l'uliarly  .suhject  to  t!ie  uno|ijitiscd  action  of  tiic  M'a|uilar  nni>cles ;  a 
separate  class  is  nuule  oi'  scparaliun  of  the  epipliysis  in  the  yonng,  hut 
fi-actures  in  the  adnlt  which  folloM'  in  the  main  the  former  line  of  the 
conjngiil  cartilage  are  not  separated  from  the  main  group. 

In  thiii  section,  then,  will  be  considered  fractures  of  the  head,  of  the 
anatomical  neck,  through  tlie  tuberosities,  of  the  tuberosities,  anil  of 
the  surgical  ueck,  and  separation  of  the  ejiiphysis. 


A.  Fractures  of  the  Head. 

Simple  fissures  or  partial  fractures  of  the  head  of  the  humerus  with- 
out associated  fracture  of  the  tuberosities  or  surgical  neck  are  very  rare. 
To  the  two  insUinces  which  Gurlt  quotes  from  Gos.selin  and  Gross' 
may  he  added,  I  think,  three  others,  one  described  by  Malgaigne,'  the 
other  two  hy  Ilouel. 

Houel's  first  case  is  a  specimen  in  the  Mnsce  Dnpnytrcn  ;  about  one- 
third  of  the  head  of  the  hunierus  lias  been  limkcn  off  and  has  reunited. 

His  second  case,  also  in  the  same  museum,  is  a  spe<'imen  of  fracture 
through  the  licad  s<'parating  a  thin  frngnient  entirely  covered  with 
articular  cartilage,  'i'he  fragment  was  turned  completely  over  and  not 
muted.  The  [wtient  was  an  old  wonuin  and  d'wA  seven  or  eight  months 
after  the  receipt  of  the  injury. 

The  eases  are  much  more  numerous  in  which  tlie  articular  surface  is 
fractured  in  connection  with  fracture  of  adjoining  parts;  and  in  ante- 
rior dislocation  of  the  .shonlder  {q.  v.)  deep  indentation  or  bruising  of 
the  surface  of  the  head  by  the  edge  of  the  glenoid  fossa  is  apparently 
not  inf'reiiuent. 


■ 

I 


B.  Fracture  of  the  Anatomical  Neck,  and  Fracture  Through  the 

Tuberosities.' 

Fnieture  of  the  anatomical  neck,  without  an  additional  line  of  frac- 
ture through  the  tnbero.Nities,  is  ajjparently  a  \ery  i-are,  and  also  a  very 
obscure,  injury,  except  in  association  with  anterior  dislocation  of  the 
shoulder.  Although  it  is  described,  and  the  means  of  diagnosis  given, 
in  all  systematic  works  upon  the  subject,  it  nuist  be  admitted,  1  think, 
that  our  knowledge  of  it  is  extremely  scanty  and  uncertain,  being 
linvitcd  to  a  tii'W  specimens  and  to  a  few  cases  clinically  observed  in 
which  the  iliagnosis  remains  more  or  less  doubtful.  The  reported 
specimens  of  fresh  fracture,  without  dislocation  or  ailditioiial  fmcture 

'  Gross'  Surgery,  flftli  ed.,  vol.  i.  p.  98.^.  «  Malgaignc's  Atlas,  Platv  iv.  Fig.  2. 

*  It  is  to  be  noted  that  some  writers  include  both  forma  under  the  title  "  Fracture  of  tbo 
Auatumicat  Neck." 
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rongTi  the  tiiherositie-i,  are  those  of  Boyer'  and  Siunnce;-  Uotli  [intu'iits 
were  !u;e<l,  and  in  eacli  tlu-  injury  was  caused  l>v  a  Tall  iijMin  tlio  shntd- 
der.  The  rejwrted  sjicciniens  from  oase.s  in  which  tlie  t'raetnrc  was 
associated  witli  dislocation  are  more  numerous,  tint  in  so  many  of  such 

*C8  associated  fracture  of  the  tuberositiej*,  jreneniJly  without  dispkn-e- 
tnent,  is  mentioneil  tliat  it  seems  j)rol)aliIe  it  may  liave  been  overlooked 
or  passeil  witliout  eonunent  in  many  of  tlie  oliiers.  Tliese  s|>eciiiit'iis 
have  been  ol>taine<l  in  the  course  of  openiliuns  uiid<;rtaken  for  ttie 
removal  of  the  tlisloi'ate<l  head  or  for  the  reduction  of  the  di.«locati<>n. 
Usually  the  head  remains  attaciied  to  the  shaft  liy  a  striji  of  perios- 
teum or  capsule,  and  in  one  case  (McBurney)  the  line  of  fracture 
diverged  from  the  neek  and  split  otf  a  thin  piece  of  the  shaft  adjoining 
tlie  lowest  portion  of  tin?  Inad. 

The  clini<'al  cases  are  ohsctire,  esen  uncertain.    Kocher'  reports  three 
n  which  he  thou<rlit  this  diaf^nnsis  could  he  niade.     The  first  was 
n  seventy-nine  years   old  who   full    from   a   height  upon  his  side  ; 
he  shoulder  was  swollen  ;  no  deviation  of  the  axis  of  the  arm  ;  short- 
ening half  a  centimetre;  active  motion   Inst,  j)assive  motion  gave  dis- 
tinct crepitus.     The  head  projected   in   front   helow  the  aerotiiioti  and 
(v>idd  be  dniwn  downwanl  away  from  it  so  that  the  linger  could  be 
passeil  in  beneath  tlie  acromion  an<l 
could  there  feel    behind   the   fulness 


^^of  the  head  [tuberosity]  in  the  region 
^■of  the  aiiatomicid  neck  the  edge  of 
^th 


Fig.  86. 


Fio.  St). 


Supposed  (lisplavpinenl  and  lino  of  fmc- 
tnrc  of  anatomical  nect:  uf  tlie  hiiiiHTua. 
(KOCHER  1 


the  lower  fragment  directed   back 
wanl.     In  the  second  case,  also  a  fall 

I  upon  tlie  side,  the  patient  was  riine- 
Icen  years  old,  and  the  edge  could 
be  similarly  felt ;    movements  were 
Verj-  ]iainful.    The  third  patient  was 
■  woman  sixty-one  years  old  ;    the 
cause  a   fall   u|ion   the  front  of  the 
ahoulder.    Slight  swelling,  |)aiii,  loss 
of  function,  crepitus  on   rotation  of 
^the  arm  ;  displacement  of  tlie  up|)er 
^vfragment  upward  could  be  felt.    Figs. 
i       85antl86  represent  his  cuticiplion   nf  the  fracture  and  the  displace- 
ments. 

I  have  seen  only  one  case  in  which   the  diagnosis  seemed  probable. 

The  patient,  whom   I  presented  to  the  New   York  Surgical  Society,* 

wa.s  a  man  about  thirty-five  years  old,  who  had  fallen  on  his  hack  in 

frimt  of  a  horse-car  in  such  a  way  that,  as  the  ear  passed  over  him,  the 

l«dge  of  the  front  platform  caught  against  his  right  elbow  and  pressed 

'  the  humerus  with  great  force  against  tlic  sciqiuta.     Swelling  and  pain 

1  at  the  shoulder,  complete  loss  of  function  ;  the  tuberosities  rotafe<l  with 

the  shaft ;  the  acromion,  corncoid,  and  neck  of  the  scapula  were  unin- 

'  B4iy«'r:  Trait-*?  des  Ma1ndie!i  Cliiniririi-alos,  IKti.  vol.  Hi.  p.  199. 
'8prn(>c:  EiliiibiirKh  Mcdii-nl  .IdiirnHl.  IS^iO,  vol.  v.  p.  1140. 
'K«<jhiT:  rnikfiscli  wifhtigcr  KritktiirrMrrni'ti,  ISSHi. 
*8tinuiOD:  New  York  Modiral  Jouruiil,  .March  1»,  1H91,  p.  310. 
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jiirt'il ;  |)rcssirijj  (lie  arm  iipwunl   agsiiiis't  tlip  aeromion  gave  pain  am 
was  iU'C(iiii|>;uiietl  h_v  <Te|)i(iis.     He  was  troatctl  in  tiie  rociimlK'nt  jKJsi- 
tiuii  with   iiuMionili'  (?(niiimi<jii.s  trai-tinn  fur  five  weeks,  aud  made  a 
CDiuiilL'te  rc'cnvtTv. 

On  another  ocea^ion  I  liad  un  •ipportiiiiity  to  examine  an  undouhted 
case.  Tiie  [latieiit  had  suttrred  llie  fracture  M'itti  disloeation,  and  1 
was  able  ch.'arlv  t(»  I'ccofrnize  the  Mnali,  niovaijle  u]i[>(!r  t'rajrinent  in  the 
axilla.  I'luh'r  ana'sthesia  I  was,  lortiinatcly,  ai)k'  to  rediiee  the  dis- 
ioeation,  and  tlicn,  hi'ing  in  prescnci'  of  a  fracture  of  the  anatomical 
neck  without  ilishtcalion,  I  examined  it  careliillv  in  order  to  ascertain, 
if  |Mjssihle,  a  means  uf  diasjnosis  ;  but  1  eoultl  detect  nnthing  abnormal, 
no  <leforniit\',  no  cn'|>itn8  ;  after  the  anesthesia  liail  ended,  pressure 
upward  at  the  ellmw  <ir  Itackwafd  al  the  front  of"  the  shoulder  mused 
pain. 

Thisf-hows  ttia!  thr  fracliuv  can  exist  witlmut  uther  symptom  than 
pain  on   pressinjf  the  fra^nnent.-  tnj^ctlier,  .and  that  crepitus  on  miMlerate  jt 
movements  of  llie  linili  uray  lie  absent  ;  wliich,  indeeci,  isnot  .suqmjaing  fl 
when  it  is  remembered  how  easily  the  head  can  move  in  its  socket  and, 
consequently,  how  likely   it  is  to  share  in  (he  movement  of  the  lower 
fragment  if  it  is  at  all  ehtsely  connected  with  it  by  irregidaritiesof  the  i 
litie  ol'    ft'actiii-e.     rrobalily  the  most    that  can 
be  said  in  any  ease  is  that  there  i.s  i\   fraetnre  | 
above  the  surgical  neck,  but  whetlier  it  i.*  purely  i 
of  the  ansitomiral  neck  or  eomldned  with  frac- 
ture thrimgh  the   tiiliernsities  or  even  partly  of 
the   neck    and   partly   through  the  tuberosities  is' 
likeiy  to   remain   uncertain,   becan.-e    the    deter- 
mining fact — the  relations  ot'  the  upjK'r  part  of 
the  greater  tuberosity  with  the  shaft,  its  move-j 
meut    with    it  or    its  in(l(|)endenee  of   it — may  ' 
easily  be  beyinid  exact  ilrtcrjiiination. 

( >f  JrcrliiiT    tlirdiKjIi    the    I  ti  lie  r  us  Hi  ex  the  ex- 
anijilcs  are  much   more    numerous.     T<i  a  frac- 
ture of  the  anatuniical  neck  may  be  addeil  one 
or  more  lines  of  tracture  passing  from  tiie  first  ^ 
through    the  tuberosities,  or  the  line  may  ]«!$»  fl 
Fracture oftheauatomiciii   along  the   lower  (posterior  and  internal  t  jxirtion 
m-i-k  of  th«  hiim.-ru»,  with   nf  the  neck  and  then  diverge  through  the  tulter- 
ositics.     The    fresh    sp(H'imens    have  almost  all 
Ix^'u  obtained   from  case.*  of  eiiuibined   fraetnre 
and   dislocation,  and    our    j>eriodical    literature 
now  contains  almost  every  year  one  or  more  instances.     I   h.nve  liad 
one  such,  fractun'  of  (he  anatomical  neck  with  iissuring  of  the  greater 
tiibcrositv,  in   which   I   removed  (he  iiead,  and  have  seen  two  otheisj 
under  (he  care  of  colleagues. 

The  distinction  between  this  \ariety  and  the  higher  fomi  of  fractures 
of  the  surgical  neck  (as  I  have  here  <le(incd  the  latter)  is  arbitnirily 
drawn  and  I  doubt,  for  the  reasons  given,  if  it  can  often  be  reeognizea 
clinically.  Because  of  its  mode  of  production — violence  acting  directly 
against  the  upper  enti  of  the  buiie  from  the  outer  side  or  in  front — it 


I 


slight  8|<ll[iterliig  nnd  fnic- 
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i.-,  I  think,  much  niDPc  frequently  associatt'd  witli  dislooition  (if  tlie 
iip|KT  fnigiiicnt  thiin  miv  lr:icturt'>  at  a  soriK-wliiit  lower  level  wliii-li 
i«eeiii  more  eumiiiunlv  to  Uo  eausiHl  \t\  eru.ss-straiti.  Imlepeiiiiciit  nio- 
Jiility  of  only  tin-  ii|i|»er  ])art  of  the  tiihemsity  would  at  least  show  liiat 
the  fraetiire  was  lii(;h. 

Two  s.|>eeinien.s  liesorilHMJ  ami  )iietiiiv»l  hy  IJ.  \\'.  Stuith'  (Fi^i^.s.  88 
and  89)  show  healiiif;  with  uiarked  iiiijKU'tion  in  one  ease  and  with 
<"<»ni|dete  reversjil  of  the  hea<l  in  the  other.  In  the  one  shown  in  Fig. 
88,  examined  tive  years  after  the  aeeident,  "  the  head  of  the  hiunerua 
w:is  found  to  have  heen  drawn  into  the  caneellated  tissue  of  the  shaft; 
Itetween  the  tuberosities  so  deeply  as  to  be  below  the  buiumit  of  the 


Fi.;.  88. 


Kio.  Sit. 


Pnii'turt.'  tliriiu(th  llip  itilHTuiiltles  "f  tbe 
huiniTus.  KuviTMil  of  the  liettd.  (K.  W. 
Smith.  I 

prcater  tnl>ercle  ;  tiiis  |irf>co.ss  had 
lu^en  s[(lit  oil'  aiul  dis|)laeed  out- 
ward ;  it  torrnc;d  an  ohtnse  anirle 
with  the  outer  snrfaee  of  the  shaft 
of  (he  hone.  .  .  .  ()s.s<'ous  union 
had  taken  jilaee  along  the  line  of 
eaeh  fracture." 

Tliespeeitnen  illustrated  in  h^ig. 
8J»i.sdeserihe(l  hy  the  .-atne  author 
ras  "  ini|i:icted  fracture  of  the  neek  of  the  hnnienis,  aeeoni|)anied  by 
fracture  of  both  tubercles."  It  \vm-<  removed  iVoui  the  body  of  a 
wiimati  forty  years  old  who  had  fallen  dow n  a  flight  of  stairs  many 
years  before  and  had  struck  the  .shoidder  violently  agiiinst  one  of  the 
•itejjs.  The  a()|>earauees  (at  the  time  of  death)  were  those  of  disloca- 
tion into  the  a.vilia,  the  ai'romion  being  ]prominent  and  the  region  of 
the  delloiil  flattened  ;  l)Ut  the  arm  was  shortened,  the  glenoid  I'avity 
onild  not  Iw  felt,  and  the  shaft  of  the  lunMerns  was  drawn  upward  and 
inward  »o  as  to  Ih*  almost  in  cmitaet  with  the  coraeuid  process  ;  the 

'K.  W.  Sroilli:   Fmctiin'ii  iu  the  Vicinity  of  Juiutii,  1854,  p.  1112. 
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nuitioiis  of  tfu' joint  were  cxtromilv  limited  ami  the  scapular  musclcsl 

parateJ 


atrop 


iiii(Hl 


Tiie  licail  of  ttie  botii?  was  foiiiul  to  iiave  bi-cn 


fViiiii  tlu'  sliaft  i>y  a  lVa<-tnr('  wiiirii  traversed  tlie  anatornieal  iieek  of 
tlic  lnjiiienis.  It  was  reversi'il  in  tin*  artieiilaliuii,  so  that  tin-  fnK'liireil' 
siii'Taee  was  dirertcil  upward  toward  the  pleimid  eavitv,  and  tlie  car- 
tilajjinods  articidatitig  surface  thrown  tiowiiward  toward  the  shaft,  atjU 
havinp  assiinie<l  this  jvusition  it  was  driven  to  u  considerable  <listanee 
into  the  eatu'ellated  stnieture  between  the  tiil>erele6.  I'Voni  thi«  vio- 
lent ini[>actt<iM  of  the  liead  of  (he  bone  into  (he  lower  Iragnient  a 
seciiiid  fraetiire  resulted  whicii  s|>tit  olf  tlie  h'sser  tuijerele  aionjj  willi 
about  two-thinls  of  ilte  jircater,  and  a  small  jmrtion  of  tlie  shaft 
of  the  hninerus,  corresponding  to  the  np|ier  part  uf  the  bicipital 
groove." 

Tlie  onter  part  of  the  cartilaginous  surface  of  the  hca<l  was  buried 
to  a  deptii  of  nearly  an  inch,  but  the  inner  |>art  was  free  ;  the  cartilaLi' 
reniained  perfect,  and  was  not  united  U>  the  cancellat<'<l  tissue  of  tin? 
tiibereles  ;  the  ri'st  of  the  fni«iinent  was  (irmly  united  with  the  fist^iie 
ot'  the  tubercles,  aiul  their  union  also  was  complete.  A  similar  case  i* 
reported  bv  Krbtdein  '  and  one  bv  Korte.'  (See  also  Gurlt,  v<d.  ii.  |>. 
<iSi;!.) 

I)(uditle.s,s,  also,  (he  npper  frairiuint  tnay  undergo  that  disjilacement 
itiward  ami  downward  bv  the  risinj;  of  the  sliaft  under  the  action  uf 
(he  deltoid  \^hi('li  was  pointed  out  liy  Jonathan  Ilutcliinson  as  occiirrini; 
in  tiiose  cas<.'s  which  I  hei'e  elussil'y  as  high  fractures  of  the  surgicnt 
neck,  and  which  a(  a  la(er  [wriod  may  easily  be  mistaken  for  unrr- 
diiced  dislocation. 

Ivepair  is  largely  carried  on  by  the  distal  portion  of  the  l»onc,  and  i? 
marked  bv  nil  exidierant  ]iroi!u<'tion  of  callus  and  os(ei>phytic  growtlii« 
on  Ibe  surface  and  sometimes  by  ossification  of  the  adjoining  jiortiim 
of  the  capsule. 

Of  the  tate  of  the  sniatl  npiicr  fragment  after  fracture  of  the  anatom- 
ical neck  we  have  little  positive  knowledge.  Ii<»yer's  statement  ilwt 
in  his  case  the  fragment  had  bieii  diminished  by  absorption  has  Ihi'M 
extensively  fpuited,  but  as  the  patient  died  only  seven  «lays  after  the 
injury  was  received  the  accuracy  of  the  observation  is  ilonbtful. 
Koeher  docs  not  state  the  result  in  hi.s  cjises,  but  in  McBurney's  in 
which  the  fragment  was  rcsforwl  to  its  place  by  operation,  and  in  mine 
in  which  a  presiimaldy  similar  fnigmcnt  was  restore<l  to  its  place  by 
manipulation,  and  in  my  other  in  which  the  fragment  was  nut  dislo- 
c.nte<l  and  the  diagnosis  is  not  certain,  recovery  with  goml  iuiictitjti  fol- 
hvwcd.  Probably  the  bead  in  most  eases  retains  some  vital  connection 
through  nntorn  (lortions  of  the  capsule,  and  ex{>erience  at  other  joints 
shows  that  similar  Iniirmcnts  can  reunite  or  can  remain  as  unirritatin^ 
looM>  bodies  in  the  joint. 

Treatment.  Treatment  is  clearly  limited  to  immobilization  of  the 
joint,  possibly  aitled  by  some  traction  to  ojtposc  the  tendency  of  the 
muscles  to  draw  the  sliaft  upward  and  thus  di.splace  the  head, 

'  KronU'iil:  Deutsche  Zpitwrhrift  f.  Chinirgio.  187-1,  p.  1. 
•  Kurtc:  Liuigcnl)eck'B  Archives,  11*82,  vo!.  xivil.  p.  749. 
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C.  Fractures  of  the  Tuberosities. 

Isolated  fracture  of  either  tuberosity  is  so  rare  an  accident,  except 
in  connection  with  dislocation  of  the  shoulder,  tiiat  very  few  cases  are 
on  record,  and  none  that  have  been  verified  by  direct  examination  while 
fresh.  Partial  fracture  of  the  greater  tuberosity,  tiiat  is,  the  fnicture 
of  a  larger  or  smaller  portion  comprising  some  or  all  of  the  facets  to 
which  the  supraspinatus,  infraspinatus,  and  teres  minor  muscles  are 
attachefl,  is  a  not  infrequent  accompaniment  of  anterior  dislocation  of 
the  humerus,  and  has  also  been  seen  by  Malgaigne '  in  a  case  of  dislo- 
cation backward  under  the  acromion.  (See  Anterior  Dislocations  of 
the  Shoulder.)     Fracture  of  the  lesser  tuberosity  is  much  more  rare. 

A  number  of  cases  have  been  reported  of  fracture  of  the  greater 
tuberosity  with  symptoms  so  closely  resembling  those  of  dislocation 
that  the  diagnosis  of  the  latter  lesion  was  at  first  made  in  each  case, 
and  a  study  of  the  reports  makes  it  seem  probable  that  this  diagnosis 
was  correct,  the  dislocation  having  then  l)een  unwittingly  reduced 
during  the  manipulations ;  most  of  the  specimens  found  at  autopsies 
probably  belong  in  the  same  class. 

Gurlt  quotes  a  case  of  supposed  fracture  of  the  tuberosity  by  mus- 
cular action,  in  which  the  symptoms  were  extreme  passive  mobility  at 
the  .shoulder,  complete  loss  of  voluntary  outward  rotation,  and  partial 
loss  of  vohmtary  elevation  of  the  arm.  If  the  arm  was  rotated  vigor- 
ously and  the  ear  laid  upon  the  patient's  shoulder,  crepitus  could  be 
heara.  Four  weeks  later  the  corresponding  muscles  were  still  jwwer- 
less  and  atrophied.  The  patient  was  a  muscular  youth  of  twenty  years, 
and  the  lesion  was  produced  by  an  effort  to  throw  a  snow-ball  with 
force  ;  something  was  heard  to  crack  and  the  arm  fell  powerless.  The 
only  mention  of  displacement  in  the  case  is  that  the  patient's  brother, 
a  physician,  thought  the  arm  was  dislocated  and  "  made  a  sort  of 
reduction." 

In  1881  I  saw  at  the  Presbyterian  Hospital  a  youth  of  nineteen 
years  who  had  been  injured  the  preceding  day.  Ho  said  that  wliile 
holding  the  bridle  of  a  horse  in  his  right  hand  the  animal  roared,  and 
as  he  came  down  his  breast  struck  agsiinst  the  patient's  loft  forearm 
which  was  held  before  his  face  in  ])rotoction,  and  tlirow  him  to  the 
ground.  The  left  shoulder  was  somowlmt  swollen ;  there  was  an 
eochymosis  at  the  lower  border  of  the  tendon  of  tiio  pcctoralis  major  ; 
voluntary  abduction  possible ;  voluntary  external  rotation  impossible  ; 
firm  pressure  upward  at  the  elbow  jminloss.  Tlio  lesser  tuberosity 
moved  with  the  shaft  on  rotation  ;  crepitus  observed  high  up  in  the 
shonlder  when  the  head  of  the  bone  was  grasjM'd  between  the  thumb 
and  fingers  and  they  were  moved  ;  pain  on  pressure  ujwn  the  greater 
tuberosity.  I  inserted  an  insect-pin  in  front  at  the  bicipital  groove 
and  passed  it  backward  its  full  length,  evidently  between  two  bony 
surfaces,  and  by  pressing  its  point  against  the  inner  one  and  rotating 
the  arm  the  continuity  of  this  surface  with  the  shaft  was  shown.  My 
diagnosis  was  fracture  of  the  greater  tuberosity  by  muscular  action, 

■  Malgaigne :  Atlas,  Plato  xxii.  Figs.  5  and  (i. 
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hy  outward  nitiitirm  of  tfic  jirni  in  Hio  cffVirt  to  wanl  oil' tlio  (le.s'i'mJiB 
body  oC  die  liorsc. 


I   I.: 


Fia.  110. 


tuvf  s<-cii  a  liMv  caK'sdt  [tiiiti  at  tlif  frrcalor  tiilK'i'o^ity  on  pres^urp 
atnl  on  vulimtarv  outward  rotatinii,  Imt  witlioiit  cpfjtitu.s  or  abnonnal 
tnoliility,  wliicli  I  liavf  rogiinled  as  minor  eilects  of  similar  nnisfular 
action,  tlic  partial  ni|)tnrc'  or  dcla<liim'nt  of  the  tendon  or  possibly  (bo 
aviilsi<iii  of  a  ^niall  picco  of  tb»'  Ixnif. 

'I'lic  line  of  fravtiirc  iisiiallv  runs  altjnjr  t\n'  sulcus  marVcinp  the 
aiiatoiiiical  iievk  at  tlic  part  wlierc  it  adjoins  tin.'  tidjero,".it_v  and  <lov»u 
the  hiftpital  ^toovi-,  sotnctitni's  liberatinu;  the  hing  tendon  of  tlio  bici-jw 
from  its  .'iliealli  ami  allfiwing  it  to  slip  in  bftwcun  the  fractured  sur- 
faces. If  the  separation  is  conijilete  the  fragment  is  drawn  upward 
and  backward;  if  iiici)ni|>]ute,  that  is,  if  the  (leriosteuni  ri'mains  untoni 
on  the  side  of  the  fragment  aiijuiiiiiig  the  slial't,  new  lionc  Hils  up  the 
lower  part  ot'  the  gap,  and  (lie  upper   |nirt  of  the  fniirnient  stands  out 

from  the  surfar-e  from  which  it  has  lieen 
torn,  as  in  Fip.  SO.  When  union  takes 
place  it  is  almost  always  bony. 

I  bdievi'  that  in  all  «iscs  in  M-hicb  the 
fracture  is  not  an  incident  of  a  <lislocati<in 
the  cause  \r-  the  direct  action  of  the  at- 
tached nuiM'lcs.  Smie  writers  nscriiie  it 
almost  without  exceptifiu  to  direct  external 
violence,  hut  I  know  of  no  ea.«e9  to  sup|>ort 
the  ojiinion.  The  diagnosis  must  be  made 
by  localized  pain  on  pres.sure  and  on  at- 
tempt<il  vnluntMrv  outwarti  rotation  of  the 
arm,  and  liy  the  abnormal  mobility  of  the 
fRiLirnent,  [(ossibly  with  cre])itus. 

Treatment.  The  treatment  is  immobili/n- 
tion  with  as  initcli  outward  rotation  of  the 
arm  as  is  pnicticable  in  <u<Ier  to  diminish 
the  pull  of  the  attached  imi#cles.  Any  ten- 
dency to  inward  displai-cment.  such  as  was 
notetl  by  Smith,  should  Ik?  opposed  by  a  pd 
in  or  Ik'Iow  the  axilla. 
Fractures  of  the  lesser  tuberosity  are  extremely  rare.  fJnrlt  colleeteil 
only  three  cases,  two  of  litem  accompanyin'T  dislocation  of  the  shoul- 
der, the  thirti  a  speciineu  in  the  museum  at  fiies,seu.  In  each  of  the 
tiivt  two  a  small  hard  liiiup  could  be  felt  on  the  inner  side  of  the  head 
of  the  humerus,  not  movinc  with  it. 

Biirdcnheuer '  .siys  he  has  seen  two  ea.sos.  In  the  first  the  patient 
fell  down  stairs  and  trie*!  in  vain  to  cheek  his  fall  with  his  elevated 
arm  :  in  the  sei-ond,  a  man  while  dcseendinsr  a  wimlintr  staircase  with 
his  left  arm  upon  the  mil  fell  over  it.  llanlenhcuer  sujtposes  that  in 
the  tall  the  arm  was  forcibly  rotattnl  inwanl  and  that  tlu'  tuV>ercle  wa< 
biMken  otV  by  prcssun-  aspiinst  the  e«ljre  of  the  plenoid  fossa  ;  he  says 
tl»e  ap|H>ar;iiu-e  of  the  shoulder  was  that  of  a  <lisIocation,  the  arm  was 
in   oHtwanI  rotation,  and  a  tumor  as  wide  as  the  finger  an<l  movable 

'  itanlcuhcuot :  Orutxbv  ('hirurKic.  Lief.  63  a.  p.  168. 
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with  crepitus  coiil<l  be  felt  in   the  region  of  the  lesser  ttihemsity  untl 
was  iniiiit'nl  m\  jiressiire. 

Jossel '  refKirts  t\v<»  cases  iK'ei)ni|»:iiiyitijjr  harkwiinl  disldciiliiui  of  tlie 
IsJuiuhler  (<|.  v.);  in  l)(>tli  the  tiilxTusily   rctiiaiiied  attaelinl  to  the  siili- 
>nlat'in,  uikI  in  one  it  was  Ijnikcii  iiiti>  Ivvo  pii'ces. 
reatmeat.     Tlic  treatment  would  be  iniinubi!i/.atii)n  in  inward  rota- 
tion, posiiblv  aideil  liy  pressure  on  the  outer  asjK'ct  of  the  shoulder  to 
oppose  a  tendeney  to  outward  dts|ilaeerneiit. 


I 


D.  Separation  of  the  Epiphysis. 

The  n|iper  epiphysis  of  tbe  luiuienis  coiuiirises  the  head  and  llie 
tuberosities.  'I'he  epipliyseal  line  runs  upward  and  outward  along  llio 
lower  and  inner  half  of  the  anatoniieal  ne<'k  and  then  tnmsverscly 
under  or  through  the  tul)erosities  to  the  outei-  eilge,  its  level  rising  as 
tlic  individual  grows  older,  and  passing  above  pari  of  the  insertion  of 
the  teres  minor.  Its  eentrc  is  higlier  than  its  edge,  so  that  (lie  shaft 
terminates  in  a  low  cone  or  wedge,  with,  of  course,  a  correspou<ling 
hollow  on  the  under  .surface  of  the  epiphysis.  This  cone  is  very  low 
in  early  life  and  its  heigiit  increases  as  the  indiviihial  grows  ohier, 
until  ossifieati<in  of  the  conjugal  cartilage  takes  place,  usually  i)y  the 
twentieth  year,  but  sometimes  as  late  as  the  Iwenty-lifth. 

This  lesion  has  been  observed  at  all  ages  between  the  tnoment  of" 
birth  and  the  age  of  nineteen  years,  .fetter,-  in  an  account  of  sixteen 
C31S4-S  operated  upon  by  Burns,  mentions  two  cases  aged  twenty-three 
and  twenty-four  years,  but  no  mention  is  made  of  tlie  ])resencc  of  the 
cNHijiigal  cartilage  in  either,  and  in  one  the  line  of  fraettu'e  followed 
that  of  the  epiphyseal  junction  for  only  half  an  iueji.  IJotli,  I  thiid;, 
belong  in  the  class  of  ff.icturos  after  ossiticatton  of  the  cartilage,  and 
Are  examples  of  the  rather  common  high  fnu'tm'es  of  the  surgical  neck 
iu  which  the  line  of  fmcture  frequently  follows  the  fornwr  epiphyseal 
lines  f|uite  closely.  In  6(5  eases  collected  bv  .1.  Hutchinson,  Jr.,'  t! 
«KX"»rre<l  at  birth,  4  during  the  first  year,  and  17  at  or  above  the  age  of 
fifteen  years.      In  a  considerable  iiitnibcr  of  tlie  recorded  eases  it  w.is 

1>ro«inced  by  the  efforts  of  tlie  midwife  or  physician  to  hasten  (lelivery 
»y  drawing  upon  the  presenting  arm,  or  willi  the  (itiijer  luniked  into 
tlie  axilla,  or  to  bring  down  the  arm  from  the  side  of  the  beaii  when 
the  legs  and  body  were  already  delivercrl.  In  otheis  it  has  been  esuised 
by  falls,  by  fi)reibly  drawing  the  iirrn  upward  and  outward,  and  by  a 
fall  upon  the  elbow  when  it  was  held  behind  the  axillary  line. 

Considering  how  easily  the  epiphyses  can  be  sc))arated  by  the 
crois-.strain  prmluciil  in  forcibly  carrying  the  limb  bcyoiui  tlie  normal 
limit  of  motion  in  the  correspinding  joint  establisheil  by  the  ca|>sule, 
liganient.i,  and  muscles  attached  to  it,  it  seems  ])robnble  that  this  is 
llie  m<K"hanism  in  most  ca.ses,  and  in  this  may  jirobably  be  included 
forcod  rotation  of  the  arm. 

The  opportunities  for  direct  examination  of  the  seat  of  injury  have 


'  .To<wel:  Deutsche  Zeitsriirift  f.  Cliir..  1S7-I,  vol.  iv.  p.  125. 

'  Jrttor:  Bcilrage  znr  klin.  Cliii..  lH<f.',  vol.  ix.  p.  :J61. 

*  J.  Hutchinson,  Jr.,  British  .Medical  Juurnal,  July  B,  1893. 
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neous  oRteotnyelitis  f)recetling  the  separation  of  the  epiphysis,  the  latter] 
being  the  result,  not  the  cause,  of  ihv  supiMiratiou.  Or,  ver}-  rarelv,j 
reunion  may  fail.  '   1 

In  respect  of  treatment  the  first  effort  must  be  to  correct  the  diii-l 
plaeement ;  this  can   sotnctiiues   l>e  eiJeetetl  hy  traction  upon  the  aruij 
aiiled  by  tlireet  pressure  U[)ou  the  projecting  fragment,  but  in  otiieri 
cases  it  is  advisjible  to  use  the  plan  suggested  by  Dr.  E.  M.  M<«.re, 
tliat  of  forcibly  raising  the  elbow  l>esitle  the  head  so  as  to  bring  the 


Via.  95. 


Fio.  96. 


Union  aflrr  si'pnratlnT) 
epiphytit  nf  tbr  huaifru>  m 
mvul.    <K.  W.  Smith.) 


(laration  of  up|i«r  eplpliysU  nf  hamenu.    ExeWM 

of  iinijtcliiig  fiid  of  dhart.     (KocHU.) 

shaft  into  a  [losition  corresponding  wit'' 
that  taken  by  (lie  e]ii[fliysis ;  as  the  latter 
is  prevcntc<l  by  the  po.»iterior  jiortinn  of 
the  capsule  frtun  moving  further  in  lli'S 
direction,  the  forced  movement  of  tlw" 
arm  throws  the  uj)per  end  of  the  shaft 
backward  into  place.  InterjMisition  of 
the  torn  and  liHi.sened  pcrio.>itval  sle<'VP 
,.  may  create  so  serious  an  obstacle  thai 
reduction  cannot  be  eifis-tc*!  without  tbf 
aid  of  an  incision  exposing  the  s<'at  of 
older  cases  ossification  of  the  untorn  jK-riostcum 
1  l)ony  bridge  IxHween  the  fnignients  which  pro- 
In  two  such  cases  Kwher  cut  away  (he  projecting 
portidti  of  the  shaft  (Fig.  !KJ)  and  incrc:t,=ed  the  range  thereby  ;  other* 
have  resected  the  callus  and  a  portion  of  the  diaphysis  and  then  made 
reduction. 

After  reduction  immobilization  of  the  limb  for  three  or  four  weeks 
is  necessary.  It  is  only  in  cases  in  wliich  re<luction  is  incomplete  that 
measures  are  required  to  oppose  a  ten<lency  to  recurrence  ot  the  ili.- 
plaeement. 

E.  Fracture  of  the   Surgical  Neck. 

lender  this  rubric  are  here  included  fractures  of  the  iKirtion  rif  the 
bone  lying  between  the  site  of  the  epiphy.«cal  cJirtilage  ann  the  insertion 
of  the  peetoralis  antl  teres  major,  the  great  majority  of  all  fnu'tures  of 


frai-lnr< 
rsipidly 


In  llx 
iroduces 
vents  rediir-tioji. 
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the  upper  end  of  the  hone.  The  line  of  fracture  in  sejKinition  of  the 
epiphysis  in  the  young  marks  tho  ii|)|M'r  limit  of  this  gri»ti|»  in  mlults  ; 
its  lowiT  limit  is  an  arhitrary  and  ill-ik'lineil  one  and,  nioruover,  is  not 
infrerjuently  crossed  hy  fractures  which  lie  [wxrtly  ahove  and  partly 
below  it.  The  hight'r  fractiiras  of  the  group  are  separately  deseribed 
by  s<jnie  as  fracture  throuf^li  the  tnhfrosities, /;-ac<"r(i  pcrlubcrcularU, 
but  the  distinction  docs  not  seem  vvurth  [ireserving. 

Tiie  common  cause  in  externid  violence,  a  tall  or  a  blttw  upon  the 
arm,  but  occasionally  is  inuseidar  action.  The  mwle  of  action  is  rarely 
clear  in  the  histitry  of  h  given  case,  but  expcrinieut  has  thrown  light 
u{>on  it.  The  higher  fractures  may  be  <"Ui>cd  by  a  bli»w  or  fall  iijioti 
tiie  up|K'r  part  of  the  arm  or  iijjoii  the  clbnw,  presumably  aided  by  the 
resistance  of  the  glcnoiti  fossii  or  the  acromiun,  the  so-called  "  com- 
pression "  fractures,  liiit  nnich  nutrc  frctjucntly,  I  think,  hy  a  cross- 
strain  in  which  the  upper  end  is  fixed  by  the  resistance  of  the  capsule 
ami  ligaments  and  possibly  the  nius<des,  and  cither  the  elbow  is  forced 
outward  or  forward  or  is  )ixc<l  in  abdncti<;n  while  the  blow  is  received 
•>n  the  outer  part  of  the  shoidder,  "abduction  fnictures;"  "adduction 
fractures,"  by  violence  acting  in  the  opposite  direction,  are  much  rarer. 


1 
I 


Fio.  97. 


Fio.  98, 


Vpper  BnJ  lower  lliiifu  nf  frnoliiro 
■  if  tli«  »urBU«l  iioek  ofthi.huuiiTiiB 
Willi  tplrsl  ftaitureof  »han  fitoiiU- 
\nti  into  the  art-n. 


tmpacted  fracture  orilieaurglciil  iicpk  of  the  humerus. 
(K.  W.  Smith.) 


The  lower  fractures  may  be  eansetl  by  violence  acting  on  the  sitle  of 
the  shaft  at  or  below  the  point  i.f  fi-al-tiu-c;,  or  by  eros.s-stmin  in  a  fall 
on  the  eli)ow  or  fiand,  <ir  by  tursinn  of  the  lindi." 

In  the  higher  and  sontc  of  (he  lower  fraciiircs  the  line  is  essentially 
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transverse, usually  witli  spiiiitoriiig  oroven  ooinminution,  sometimes 
fissures  exteniliiit;  tlirmigli  tliu  licad  and  suiin-tiines  w  ilii  nutalde  imjiac- 
tion.     Muiiv  ni'  tlif  lower  fractures  are  ohliijue,  often  markedly  so 

The  upper  frajitueiit,  since  oppositiuu  to  tiie  action  of  the  muscles 
attached  to  it  is  (iiiuinislied  or  annulled  by  the  fracture,  often  takes  the 
uttitmle  uf  Hexion,  aljductiou,  and  outward  rotation,  being  sometimes 
aided  t herein  Ijy  the  impact  iuu  into  it  of  the  lower  fragment  ( I'late  1\'.); 
(he  hitter  is  usually  disjitacetl  in\var<i,  partly  by  the  momentary  cou- 
tinnation  of  the  fracturing  force  in  some  cases  anil  partly  by  the  action 
of  the  jK*ctonilis  and  teres  major.  Exceptionally  the  displacement  i»' 
equal  to  the  thickness  of  the  shaft,  and  may  be  outward  or  posterior,  as 
shown  in  S(jme  of  tlic  figures  ;  but  in  the  great  m.ijority  of  cases  the 
displacement  is  too  slight   to  l>e  clinically  recoguizalile. 

An  important  lonn  of  im|)action  is  that  in  which  the  shaft  passes  to 
the  front  and  outer  side  of  the  head  and  tlie  latter  is  thereby  brought 


I 
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Fit..  Sl'J. 


Fio.  100. 


Fraciure  of  Ibe  riinrlcal  neck  of  the 
huioeruK.  Tbv  dark  »|>ijt  U  an  eccliy- 
modi. 

to  a  lower  point  on  it**  inner  side  (Fig.  98).  It  is  claimed  by  Hutch- j 
iastm  that  the  rising  of  the  shaft  under  the  pidl  of  the  deltoi<l  may! 
press  the  head  so  far  inward  and  downwanl  that  the  final  position  luayj 
resemble  that  of  a  disloi^ation  below  the  ci>rafoid. 

'J'lie  tendon   of  the   long  head  of  the   biceps  may   be  torn  in  these] 
extreme  disiilacements.      Injury  of  the  axillary   ve&sels  and  nerves  is! 
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extremely  rare ;  thrombosis  of  tlie  artery  in  con8e<|uence  of  bruising 
lias  been  seen,  the  axillary  vein  has  been  torn  in  a  comiwund  fracture, 
and  the  musculo-spiral  nerve  has  been  so  compressed  as  to  cause  paral- 
ysis of  motion  and  sensation  in  its  area  of  distribution. 

In  an  oblique  fracture  the  sharp  end  of  the  lower  fragment  may 
approach  or  become  engaged  or  even  perforate  the  skin,  usually  on 
the  inner  side,  and  even  in  the  higher  fractures  this  has  been  observed 
in  front  close  below  the  acromion. 

For  the  combination  of  fracture  with  dislocation  see  Dislocation  of 
the  Shoulder,  Chapter  XLIV. 

Symptoms.  The  symptoms  vary  witij  the  form  of  fracture  and  the 
displacement ;  usually  the  arm  hangs  by  the  side  or  the  elbow  is  slightly 
abciucted,  but  if  the  displacement  inward  of  the  upper  end  of  the  shafl 
is  marked  the  abduction  of  the  arm  resembles  that  of  an  anterior  dis- 
location (Fig.  100) ;  the  distinction  is  easily  made  by  recognition  of 
the  presence  of  the  head  of  the  glenoid  fossa,  maintaining  the  fulness 
of  the  shoulder.  Loss  of  function  is  usually  complete,  swelling 
marked,  and  ecchymoses  very  extensive,  especially  in  the  old,  often 
spreading  to  the  elbow  and  across  the  front  of  the  chest. 

If  the  elbow  is  pressed  upward  pain  is  felt  at  the  fracture,  and  dis- 
tinctly localized  pain  can  often  be  cimse<l  by  pressure  with  the  finger 
along  the  line  of  fracture. 

Then  if  the  upper  fragment  is  grasped  between  the  thumb  and  fingers 
in  such  a  way  that  the  notch  between  the  tuberosities  at  the  bicipital 
groove  can  be  felt,  and  the  elbow  is  gently  rotated,  the  failure  of  the 
former  to  share  in  the  movement  will  be  recognized  and  usually  crepi- 
tus will  be  perceive<l.  In  the  cases  with  more  marked  displacement  the 
relations  of  the  fragments  can  be  determined  by  palpation  if  the  patient 
is  not  too  fat  or  the  region  too  swollen,  or  by  noting  the  direction  of  the 
axis  of  the  shafl. 

Diagnosis.  In  the  great  majority  of  cases  the  diagnosis  is  made  upon 
the  localized  pain,  especially  on  pressing  the  elbow  upward,  and  on  the 
failure  of  the  tuberosities  to  share  in  slight  rotatory  movements  com- 
miini<sited  to  the  elbow,  for  the  displacement  is  usually  too  slight  to  be 
rec(^nized  through  the  swollen  tissues.  When  marked  displaoonient 
exists  the  position  of  the  upper  end  of  the  lower  fragment  is  in<licated 
by  the  direction  of  the  axis  of  the  shaft,  generally  upward  and  inward, 
and  is  demonstrated  by  abnormal  resistance  to  prossun;  and  pain  at  the 
indicated  point,  usually  corresponding  to  the  groove  between  the  pec- 
toralis  and  deltoid  near  the  coracoid.  Dislocation  of  the  shoulder  is 
excluded  by  recognition  of  the  head  in  its  place.  The  lower  end  of 
the  up|)er  fragment  can  be  traced  only  in  those  obli<iuc  fnictures  where 
the  line  of  fracture  descends  u|)on  the  shaft. 

Prognosis.  When  no  important  displacement  jwrsistsand  no  compli- 
cations are  present,  the  course  is  uneventful  and  the  result  good  ;  union 
takes  place  in  from  thirty  to  forty  days,  and  the  restoration  of  functicm 
is  complete  after  a  few  more  weeks.  Excej)ti()nally,  function  may  lye 
diminished  by  an  associated  arthritis,  especially  in  the  old,  or  by  exces- 
sive formation  of  callus  in  the  higher  forms.  Failure  of  union  has 
been  noted  in  only  a  very  few  cases  with  uncorrected  displacement ; 
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and  (Hire  or  Ivvior  llti-  ()is[)ln<:o<l  eiul  uf  tlte  shaft  hae  become  firmly 
adiit'rent  to  tlic  oiracuiii  iirowss. 

Treatment.  Ucdiiclioii  «>1"  tliLMlisiilacciiicnt  is  iiiado  liy  traction  iijKin 
tlie  anil  aided  by  ai)|>rt)|)riate  jirfssiire  on  the  end  of  the  lower  frag- 
ment. Jn  mcst  ca-st's,  hecau.sc  of  the  usual  abduction  of  the  iipiter 
fragment,  it  is  necc8.sary  to  make  traction  witli  the  arm  widely  alKliieted 
po  as  to  bring  the  shai't  into  line  witli  the  attitnile  of  the  u|>jH'r  frag- 
ment, and  after  the  (.lisjilaeerni'iit  lias  thus  been  reduced  the  arm  is 
lowercil  tu  the  side  and  lliere  inaiiitaiiied  by  suitable  dres.singis  unlefris 
this  position  (oo  greatly  favors  reenrrenee  of  the  dis|ylaeemeut,  in  wliich 
nise  tlie  abducted  pusition  niu.st  be  maintained  for  a  week  or  two. 
Exceptionally,  another  attitude  may  be  made  nccesi?ary  by  another 
form  of  dis|»larenieiit. 

The  chii'f  disturbing  infinence  which  the  retentive  dressing  has  to 
oppose  is  the  action  <if  the  ninsck's,  which  tends  to  draw  the  lower  frag- 
ment upward  and  inward  and  to  (le.\,  abduct,  and  sometimes  outwanily 
rotate  the  njiper  fragment,  and  tlie  great  <iifficiiltie8  in  the  preparation 
of  an  always  efl'ective  dressing  nre  to  find  a  fixed  support  for  its  up[ier 
end  which  will  I'urnish  the  cuunter-exteusion  for  tractiim  niioii  the 
lower  segment  aiitl  tooppitselhe  teuflency  to  dis|ilar'(nicnt  inward  with- 
out making  undue  pressure  upon  the  vessels  and  nerves  of  the  axilla 
and  inner  asp<'ct  of  the  arm.  The  ujijier  fragment  is  too  small  to  !« 
aetetl  iijioii  directly  by  any  .'^plint,  and  its  jiosition  and  movements  can 
be  controlled  only  through  its  interlocking  with  the  lower  fragment; 
in  default  of  such  control  tlie  lower  fragment  ninsl  be  lironght  into  line 
\\ith  till-  upjier  in  (he  ]lo^ition  given  to  the  latter  by  its  attached  mus- 
cles. Connter-extension  against  the  folds  of  the  axilla  is  ineflecfivt' 
both  because  they  are  yielding  and  because  they  rest  upon  mu.sclcs,  tlie 

f>ectoralis  and  latissimns  dorsi,  which  are  attached  to  the  humenif< 
iclow  the  seat  of  fracture,  so  that  the  fonr  is  applied  to  the  two  ends 
of  the  lower  segment  and  is,  therefore,  inefVeetiud  to  control  its  rela- 
tions to  the  ii]iper  one.  The  di'sired  hxatiou  can  be  got  by  a  heavy 
plnster-of- Paris  dressing  enveloping  the  chest  and  shoulder,  but  this  is 
too  irksome  l<i  be  ust'd  excejit  in  cases  of  extreme  need.  I  have  used 
it  with  advantage  in  some  compound  fnictnres.  Fortunately  the  ten- 
dency to  displacement  can  xtsnally  be  controlled  by  sinijile  measun* 
whirl)  are  suffii'iently  ell'pctive  in  j)racticc  even  if  not  in  iheor}',  hut 
when  it  is  gn'at  continuous  trar-lioii  must  be  nsetl,  either  bv  weight  anil 
}>iiliey  with  the  patient  in  bed,  or  by  a  weight  attached  to  the  dependent 
arm  when  the  |>atient  is  seated  or  standing. 

Ijuteral  displacement  inwanl  of  the  upper  (>nd  of  the  .>^haft  can  bo 
elVectivcly  opposed  when  tlie  patient  is  in  bed  by  modeiiite  trsiction 
outward  ajijilied  by  a  band  about  theU])|K'r  part  of  the  arm.  No  fixed 
dres>ing  or  splint  can  alone  do  it,  when  the  tendency  is  marked,  liecjiuse 
of  the  presence  of  the  main  vt'ssels  and  iier\es  on  the  inner  side  of  the 
arm  where  they  might  b<'  ilaiigeronsly  compressed  between  the  Ume 
and  the  npjier  part  of  the  splint.  Fixed  dres.sings  eonsi.st  e.ssentiallv 
ol'  a  stifl'  piece  <ui  the  c)utcr  side  of  the  limb,  resting  again.<:t  the  shoid- 
der  and  elltow,  to  wliii'li  the  arm  is  made  fast  by  a  bandage;  this  meas- 
unilily  controls  inward  displacement  but  not  shortening.     If  the  latter 
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thrwitt'iis  it  uuist  Ik;  o|>iM)SC'd  by  traction,  altlioiijfli  tliiit  siijiplicd  liy  tlie 
wt'ijj^lit  of  the  linil)  is  u.sually  ssuHiciciit.  (kicusiniiiiliy  tlif  fixed  ilreKs- 
iiig  i.s  a  fiinifilf  sii|)|M)rt  between  tlio  arm  and  llie  btnly,  l)y  wliieii  llie 
limb  is  imniubilizcd  in  alnluction  ;  and  not  infrequently  it  is  suthcieut 
dimply  to  bind  tbe  unn  to  tiie  si<le  of  the  l>ody. 

("i»ntinuoiis  traction  by  weight  and  j)ulley  is  made  through  a  cord 
nttaehcd  to  the  arm  above  the  ellxjw  l»v  two  f^trips  of  adhesive  plaster 
iKXiiid  to  it  by  a  roller  bandafie  as  in  the  similar  treatnirnt  of  fractnres 
of  the  thigh  (jKipe  95).  The  hand  and  foreunn  slimild  be  batidatjcd 
to  nrevent  swelling.  The  patient  shonid  be  in  he<l,  the  arm  somewhat 
aUliicted  and  resting  on  pillows  or  a  sliding  support ;  weight  about  live 
p<>un<I-i.     It  is  rarely  neces.sarv  to  maintain  it  ft»r  more  than  two  weeks. 

Tniction  with  the  patient  nut  of  bed  can  be  made  by  a  weight  simi- 
larly attached  to  the  arm  or  hanging  from  a  ]>laster-of- Paris  dressing 
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Hcnneqnln'a  pluter  upliiit  for  fru<-ture  of  the  humerus. 

w  <lc«ril)od  below  ;  tlie  ellxtw  is  flexed  at  a  right  angle,  and  the  fore- 

wi"  supported  at  Ihr  irriMt  by  a  sling. 

IIk'  iHininion  shotdder-<>ap  ..f  leather  <ir  eardboard,  ca|)ping  the  shobl- 
wraiij  covering  the  outer  as|>eet  of  tbe  arm,  or  even  extending  to  the 
fllvnv,  is  wholly  inellicient  against  inward  displacement  or  overriding 
«n<l  i»'r\-iK,  only  to  give  snpoort  and  to  jirotrct  agaiii.st  chance  vioh'nce. 
If  iiio^is  nee<]e<|  it  must  l)C  combined  with  iin  inUTual  lateral  splint 
•"R'vc  it  more  control  over  the  lower  fnigtntnt  and  with  traction  to 
P^vnit  Dverrirling. 

'^'iniilar  dressing  of  plaster  of  Paris  envelojiirig  the  arm  and  fore- 
»nn  and  overlapping  the  shoulder  has  the  same  <lefccts,  although  they 
'"• 'limini.shed  by  the  better  contnd  of  the  limb  and  by  the  weigh't 
*'  Uic  iln?aflings  which   makes  ellicient  traction   when   tlie   patient  is 
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erect.     It  can  snfdy  ho  iise<l  when  tlie  tendency  to  displaccnienf  \a 
liliglit,  csjK'ci.tlly  iiltcr  tlu-  stron<l  week.      It  c«n  be  readily   made  «itli 
llie  u^<n:ll  |»liistcr  nilk-r-liiindagt'.  a])plied  lij^litly  over  tlie  forearm  and 
more  thickly  on   the  urni   as  liigli  a.s  the  a.xilla,  and  conibiiietl  \vith  a 
cap  over  the  shdulder  made  by  carrying  the  bandage  up  and  down  over  j 
it  from  the  outer  sidi>  oi'tlie  arm.    Overriding  taking  place  imilcr  it  can  ' 
Ik;  detected  iiy  noticing  tiuit  the  cap  rises  above  the  shoulder,  admitting  J 
the  finger,  or  even  two,  Ix'ncatli  it  ;  this  ninst  be  met  by  attaching  a 
weight  to  the  elbow,  and  in  ail  cases   the  J'orearni  should   Ik-  .«upjKirtc<l 
across  the  chest  rmly  at  the  iprimt,  in  order   that  the  weight  of  the  arm 
may  constantly  draw  the  lower  fragment  down  when  the  patient  iscrc<'t. 
A  convctiietit  niclhod  of  making  a  similar  plaster  dressing  is  that 
devised  liy  Mcinie(|iiiii : '  a  down    thicknesses  of  crituiline,  or  tliree  or 
four  of  muslin  or  ejinton-Hannel,  cut  as  shown  in  Fig.  KM,  the  width 
being  C(Hial   to  tfie  circumference   ol'  the  arm,  and   the   length  of  the 
iH.*ntral  portion  e(]ual  to  the  distance  from  the  fold  <if  ihe  axilla  to  the  ^ 
elbow,  are  s<wked  in  plaster  cream  and  appli«tl  as  shown  in  Fig.  102,  fl 
the  liurb  having  previously  been  bandaged  from  the  wrist  to  tlie  elbow  " 
lo  pievcnt  swelling.      If  overriding  is  present  or  anticipatctl  traciiun 
niu^t  be  iriade  while  the  plaster  is  hardening,  either  liy  the  hands  or  by 
a  weight  maiic  fast  at  the  elbuw  by  a  bandage  under  the  splint.     Hen- 
nc<]iiin   makes  temporary  coirnter-extcnsion   by   a   bandage   under  the 
axilla,   but  I  doubt  its  valtie  or  safety  ;  it  seems  liable  to  lead  to  making 
the  sjilinl  too  high  on  the  inner  side  and  thus  chafing  the  axillary  folds. 
For  cases  in  which  the  attitude  and   fixation  of  the  upper  fragment 
are  such  that  the  limb  must  be  kept  al>diictcd  so  as  to  lie  in  line  with 

it,  and   in  which  confinement  to 
Flo.  103.  bed   must   be  avoidi-d,  a  support 

braced  agiunst  the  bfwly  may  Ije 
uwd.  Middeldorjif's  triangle  I  Fig. 
](>;])  is  a  tyj>e  of  -nch  dressing; 
the  objection  to  tlicm  is  in  the  in- 
ternal rotation  wliich  they  give  to 
the  arm  and  wliich  may  not  i-oin- 
eide  with  the  jMisition  of  the  upper 
fragment.  A  ligiiter  pattern  i» 
nnnlc  of  a  bent  nwl  or  picw  of 
stout  leatlicr  stni]>ped  to  the  arm 
and  trunk. 

The  choice  of  these  different 
methods  in  varying  eases  may  bo  j 
simimarized  as  follows:  In  the 
high  fraetnrcs  with  little  displace- 
ment or  tendency  thereto  miHierale 
inmiobilization,  su])port,  and  nn)- 
tection  are  sufficient,  and  these 
may  often  lie  got  by  binding  the 
arm  to  the  side,  especiully  if  the 
If  the  patient  is  robust,  and  especially  if  the  fracture 

'  Uetiucquin  :  Kevue  dc  Cliirurgie,  ItsST. 


MIddeldorprs  (riftngle  for  fracture  of  the 
bumcrua. 


patient  is  fat. 
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is  oWique,  »»  timt  shortening  by  the  triH'ti<ni  (if  tliu  iniiscles  is  prob- 
able, a  pliister-tif-Pari.H  dresriing:  with  tniclion  In-  a  wuight  at  the  ell>()W 
I  is  reijuiretl.  If  ilu*  ii|)per  fragment  is  abiiiirtod  and  its  jMisitinn  can- 
not Ik;  controlle<l  by  interloeking  of  the  tjroken  surfaces,  the  abdiieted 
p3Hitioii  of  tlie  arm  is  necessary,  and  the  jMtient  shouUl  be  treated  in 
oe»l  with  traction  in  that  jxisition  for  a  furdiiglit,  when  the  upper  fnig- 
ment  will  generally  Ix;  found  to  aceompatiy  the  lower  one  when  it  is 
Bdductc<i,  or  out  of  bed  with  a  dressing  like  (he  iMiddeUior(vf  triangle. 
Cases  %%'ith  marked  tendency  to  displacement  inwanl  of  the  upper 
end  of  the  lower  fragment  shotdd  be  treated  in  bed  with  traction  in 
abduction  aidetl  by  moderate  outward  tnietion  upon  the  upper  j»art  of 
tii<-  lower  fragment. 

<'om{^Knm<l  fnictures  which  su]<purate  need  a  htrong  fi.\eil  sujiport 
which  can  be  maiutaiued  during  the  changes  of  dressing,  such  as  a 
plaster-of-Paris  jacket  with  iron  braces  exiciiiling  across  to  a  plaster 
case  enveloping  the  lower  two-thirds  of  the  arm  or  with  a  strong  broad 
plaster  bridge  uniting  the  two  over  the  top  and  outer  aspect  of  the 
shoulder.  In  compound  fractures  with  s|(liutentrg  of  the  upper  frag- 
ment and  implication  of  thejnint,  usually  gunsliut,  excision  ol' the  head 
favors  repair  and  the  subse(pient  usefulness  of  the  limb. 

^In  all  cases  the  patient  should  be  directe<l   to  move  his  wrist  and 
npers  freely  ;  and  h.xc<I  dressings  should  be  removed  as  early  as  |)os- 
oiblc,   an<I  the  limb  supp)rted  only   in  a   sling   and    protected   by  a 
removable    shotdder-cup  extending    to   the   elbow,   in 
onler  that  massage  may  be  used  to  hasten  the  restora-         t'lo.  10-1. 
tion  of  function. 

For  the  treatment  of  fniciure  cunihincd  with  dislo- 
cation see  Dislocation  of  the  Shoulder. 


2.  FEACTUEES  OF    THE    SHAFT  OF  THE 
HUMERUS. 


The  region  is  that  included  between  the  insertion 
nf  the  peetoralis  major  and  the  upper  portion  uf  the 
siipra'iunlyloid  ridges. 

•Ml  the  varieties  of  fractui-e  wliicli  may  occur -u  long 
Wies  are  contained  among  those  of  the  shaft  of  the 
niimcTUiJ.  A  reuuirkable  and  iurnpieexam|ile  of  longi- 
^Milinal  fracture  extending  the  entire  length  of  the  bone 
L«q(ioU'd  in  Chapter  II.  (p.  27),  and  (iurlt  gives  two 
'»  Mceptionally  long  fissure«,  beginning  in  the  one 
"^*<'atthe  condyles  and  ending  at  the  itiscrtiini  of  the 
^•'I'nid,  and  e.xtending  in  the  other  frmn  the  upper 
tMinlfr  iif  the  greater  tuberosity  to  the  lower  lourth 
"' tilt' shaft.  Jncomplete  or  i>artial  frar'tures  are  ex- 
tn-nirly  rare. 

'»ll  the  forms  of  displacement  common  (o  fractures 
'^'' 'lie  long  bones  are  also   found   here,  and  no  one  deserves  mention 
•*  of  exceptional  frequency   and  importance.      The  cliaracter  of  the 


Longltuilinnl  frac- 
ture of  the  huinvrui. 
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primary  ilispliu-ctiicnt  (k'peruls  larpoly  upon  the  fracturing  force;  that 
of  lat<'r  <lispl:Hrurcnt  upon  tlic  uiistijijHirtcd  weight  of  the  limb  and 
npmi  iiHisciihir  action. 

J*(Uii)k'  iVacturcs  of  the  same  bone  are  very  rare.  Simultaneous  frac- 
ture of  both  humeri  lias  been  e^iused  by  epileptic  convulsions  and  hy 
external  violence. 

Aiiiiiug  the  injuries  which  may  be  assocjated  with  the  fracture  are 
dislocjitinn  of  the  slumldcr,  laceration  of  the  s^oft  |)!irtj<,  and  contusion 
or  rupture  of  bloodvessels  or  nerves.  The  latter  deserve  .'.peeial  atten- 
tion because  of  the  gangrene  of  tlie  limb  or  the  paralysis  wl)ich  may 
result  and  may  be  attributed  to  negligence  in  the  treatment.  The 
bracliiiil  artery  or  vein  may  Ik-  so  crushed  or  bruised  by  direct  violence 
that  a  thrombus  forms  within  it  and  arrests  the  circulation  ;  or,  more 
rarely,  it  may  \k-  torn  by  the  sharp  e<lge  of  a  <lis]>laced  fragment,  or 
the  vessel  may  be  stretclicd  across  the  fragment  in  such  a  way  as  to  l)e 
occluded  liy  jiressure.  Occasionally  the  injury  to  the  artery  has  resulted 
in  the  formation  of  an  auenri.-in.  The  musculo-spinil  nerve  is  par- 
ticuhirly  cxjiosed  to  injury  because  of  its  close  relation.s  to  the  l>one 
thmughout  so  large  a  jiarl  of  its  course.    (See  p.  7.'}.) 

Causes.  The  cause.-  of  fracture  are  external  violence  an<l  muscular 
action  ;  the  latter  cau.ses  fracture  in  the  humerus  more  frequently  than 
in  any  other  hone,  and  the  cau.sj»tive  eflort  has  not  always  been  very 
great.  The  two  most  cortmiou  etlbrts  which  have  caused  it  are  throw- 
ing a  stone  and  that  trial  of  strength  in  which  two  men  clasp  hands 
with  elbows  resting  <in  a  table  and  strive  eacii  to  force  the  other's  hand 
aside  ;  the  latter  produces  a  spiral  fnu-ture. 

Oimpound  fractures  have  no  anatomical  peculiarities  that  require 
mention.  (Jurlt  collected  five  cases  of  alnio.st  eontplete  severance  of 
the  arm  by  a  blow  with  an  axe  or  sjibrc,  all  of  which  recovere<l  with 
preservation  of  the  limb  ;  iu  all  the  wound  was  on  the  outer  and  ante- 
rior aspect  of  the  limb. 

Symptoms.  The  symptoms  are  the  usual  ones:  abnormal  mobility, 
crepitus,  loss  of  iuiietion,  |iain,  and  more  or  less  deformity.  Inipor- 
tant  comjvliciitions,  such  as  dislocation  of  the  shoidder  or  injury  of  the 
artery  or  a  nerve,  have  their  sjx'cini  symptoms  :  the  priticijial  danger  is 
that  thev  nuiy  be  overlooked  liccaiise  the  attention  is  concent ratetl  on 
the  fracture.  Injury  to  the  artery  is  indicatcii  by  al).>ience  or  weakness 
of  the  radial  pulse,  either  itumediately  or  after  the  lapse  of  a  few 
hours;  sometimes  the  symptoms  have  appearc<i  gradually,  the  pulse 
becoming  weak,  and  finally  di.-^ippearing,  the  hand  muub  ami  cold,  the 
surface  bluish,  and  after  death  or  ani|iutati<in  a  clot,  sometimes  firm, 
jiale.  and  adherent,  sometimes  dark  and  soft,  has  lieen  found  in  the 
artery.     Injury  of  a  nerve,  usually  the  nui.seulo-spiral,  is  shown  by 

IMiralvsis  and  loss  of  sensation  or  hypersesthesia  in  the  region  supplied 
)y  it ;  ])andysis  or  loss  of  sensation  indicates  division  or  de.'*truclion  of 
the  nerve ;  hypera'sthe.sia  indic:itcs  irritation,  usually  by  pressnre. 
Paralvsis  of  motion  is  often  overlooked  at  first. 

A  simple  fracture  in  an  adult,  runnitig  its  course  without  tromplica- 
tions,  will  Ih>  .«olidlv  united  in  from  four  to  six  weeks,  and  in  three  or 
four  weeks  in  chihlren.     Tiie  possible  complications  are  iutlammation 
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and  delajfd  onioo ;  tbe  fonacr  b  aamedmtB  qnbe  narked,  and  dw 
latter  is  of  moefa  more  fm}aeat  uojunang  is  tke  lumwnB  thaa  in  anj 
other  bi>oe.  Tbe  general  and  local  caoses  wliich  lead  to  dviar  in  or 
failure  of  anion  have  been  diataaad  in  Cbapter  VIII.  It  ha«  been 
thuugfat  that  tbe  special  canse  in  tbe  case  of  tbr  bameruj!  is  defectire 
iminobilizatioa  of  the  firagmcnta,  Sat  wbm  tbe  rlliow  i$  kept  at  a  right 
an^k*  any  vertical  moTcaient  of  tbe  band  or  forearm  is  likely  to  caose 
horixontal  movement  of  tbe  lower  fragrment  on  the  upper  one.  and 
lateral  splints  cannot  be  fitted  acrarately  or  ^nngly  |.-,„   j^-, 

enough  to  prevent  it.  It  has  been  propo^ani,  tber^ 
fjre.  to  treat  the  fracture  with  theellxivr  in  full  exten- 
sion, but  thi«  position  is  veiy-  irksome  and  equal  ini- 
nuibilizatiun  «n  be  obtained  by  tin-  u<»-  of  a  jKetfrior 
splint  the  tip|)er  en<l  of  which  tiverlaptand  is  sif<-urc^l 
t">  the  shoiijilcr.  The  siippo*e<l  interposition  of  mus- 
cle which  h;LS  been  so  frtfjuently  alleged  as  the  oau*e 
lias  existed  iu  none  of  the  cases  upon  which  I  luive 
operated  because  of  failure  of  union. 

Treatment.  Iie<luction  is  made  by  traction  upon 
the  comly les  or  the  Hc.xe<l  fori-arm.  The  treatment  in 
fractures  of  the  upper  third  is  essentially  the  same  as 
in  fractures  of  the  surgical  neck  ;  rest  in  bed,  with 
continuous  traction  and  the  limb  snpporteil  upon 
cuj»hioni«,  may  be  required  at  first.  For  the  lower 
fractures  abduction  of  the  limb  is  not  so  often  needed. 
Tilt?  plaster-of- Paris  baiiitu^e  is  in  i-onmion  use,  is 
more  secure  than  lateral  splints,  and  ^ives  jukmI  re- 
sults, but  it  needs  careful  watching  at  first,  both  to 
detect  ilisplacemcnt  and  to  prevent  strangulation  «if 
the  limb.  It  should  be  carric<l  from  the  wrist  to  the 
BJioulder,  and  may  include  a  few  sj)ica  turns  over 
the  shoulder  and  aljout  the  chest  to  aid  innt)<>l)i1i/;i- 
tion  anil  oppose  overriding.  The  forearm  slioiild  I.e 
flexe<l  an<l  supported  by  a  sling  at  the  wrist.  Snug 
supptrt  under  the  elbow  in  low  fractures  can  produce 
an  angular  deviation  inward  of  the  lower  fnignient 
(Fig.  105),  which  greatly  disfigures  the  limb,  espe- 
cially when  the  forearm  is  extended  ;  ihiMleforniily 
is  C4>nsidere<l  in  detail  in  the  subsetjuent  section  on 
8upra-condyloi<l  Fnictures.  A  ]>osti'ri()r  nioiilded 
plaster  or  wire  splint  extending  under  the  forearm 
and  over  the  back  of  the  shoulder  (Fig.  liH>),  is 
convenient  and  efficient.  A  vveigtit  atlaclied  to  the 
elbow  is  sometimes  itscf'ii!  to  piwcnt  shortening  or 
to  overi?orae  that  wliich  is  already  pn-setit  ;  if  will 
lengthen  a  limb  even  after  the  lapse  of  two  or  tiiree 

,   _  ^  Fnicliiri- of  lt»wt'r  |H>r- 

^''^''^"  .  _  tlon   iif  sliMft:    nimMiUr 

I  have  found  it  advantageous  in  cases  of  fracture  dUpiuecmcnt ;    luiiUm 
by    direct   violence,  especially   in    women   and   the   '"'^''^ 
alcoholic,  to  keep  the  jiutient  in  bed  for  about  a  week,  or  until   ilie 
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danger  of  acute  infliimmaton-  (x»mpIication^  had  passe<l.     Stromcvprs 
cushion,  designed  particularly  tor  the  treatment  of  compound  fn»ctiircs, 


Fio.  106. 


l'liwlerHif-Parl»  sitltnU  fur  friioliirt"  of  the  shun  of  the  tiutnerus. 

i»  useful  as  a  rtupjMirt.  It  has  the  form  of  a  trianijniar  pyramid  (Fip. 
107 1,  the  lontj  line.-s  of  which  are  twelve  or  fifteen  iuche.<  long.  It 
should  he  (inn  <'iic>n<i;h  to  keep  iu-  shape  under  pressure,  and  its  uj>|)er 
end  sliould  be  hhinter  than  shown  in  tlic  figure.  It  is  seeurefl  in  place 
(Fig.  108)  by  tying  the  up|>er  pair  of  straps  about  the  opposite  shoulder 
and  the  lower  pair  about  tlu'  waist. 

In  the  treatment  of  eonipountl  fractures  the  general  principles  laid 
down  in  Chapter  Vll.  are  to  be  foUnwed.  I  bidMtually  treat  them  in 
bed  for  the  first  fortnight  with  the  limb  tm  a  pillow,  trusting  to  the 
position  and  the  support  of  a  bulky  dressing  of  the  wound,  for  the 
(h^sired  immobilization.  If  pronijit  union  of  the  wound  is  not  ob- 
tained moulded  s)>lints  can  be  applie<l  outsi<le  the  dressing.  Re.«ec- 
tii»n  of  the  end.s  of  the  fragments  or  their  direct  suturing  is  rareljr 
indicated. 
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M  lien  there  is  reason  to  fear  serious  injury  to  Wood  vessels  or  nerves 
fixed  drei>sing)*  iind  bandages  sliould  1h"  avoided  until  iil'tcr  tlie  extent 
of  tlie  injury  shall  have  IxTomo  nitinireiit.  Uwluctinn  should  be  made 
as  completely  as  jKfssible  and  the  liinh  sii]i]Mirte(.l  ujmih  eusliicni.s. 

If  there  is  reason  to  believe  (hat  the  uuLsculo-spinal  nerve  has  been 


Via.  107. 


Fio.  108. 


Ftromeycr  s  axlllao'  cusliluii. 


.stromcycr"!  cushion  applied. 

rtif)ture<l  it  should  be  sought  in 
tlie  groove  between  the  suiii- 
natiir  and  braclialis  anlicus  and 
triK'tnl  to  tlie  [loinl  of  injury,  and 
sutured.  Or  the  o[)enitioii  may 
be  delayed  two  or  three  weeks  in 
order  ihat  repair  may  be  well  ad- 
vatu'ed  and  (lie  dangers  of  iufee' 


\ain'eii  iiiio  iiie  iiiiiigris  ui    iiin,'i- 

•'"ntliereby  leasenini.  If  the  ]iaralysis  anftears  oiily  after  the  ln[>so  of 
•  few  Weeks  it  is  probably  due  to  iiielu.-iiou  of  this  nerve  in  eailus  or 
•^'cairicial  tissue,  whieh  must  then  be  relieved  by  open  operation.  (See 
OhapttT  VI.,  p.  74.) 

3.  rEACTUKES  OF  THE  LOWER  END  OF  THE  HUMERUS. 

This  group,  like  that  of  fnietures  at   tlie  upper  end  of  the  humerus. 

includes  a  numlier  of  varieties  differing  materially  in  eharaoter  and 

imporlunee,  an<l  having  in  eonirui>n  only  their  position  near  the  elbow, 

and  the  frefjuent  ncoessity  and  dilfieulty  of  making  a  differential  <liiig- 

iDsis  between  eaeli  and  the  otiiers  and  dislociitioii.     A  certain  hiek  of 

.'ijrrfeinent  among  writers,  as  to  the  sense  in  wliirlr   some  of  the  distiii- 

I  i^n'shitig  terms  are  usihI,  makes  it  desirable  t(»  deJiue  those  that  are  to 

be  here  employed  at  the  same  time  that   the  limits  of  the  divisons  of 

I  tlie  main  group  are  tniee<l.     These  divisi()ns  are: 

I  A.  Fractures  Above  the  Condyles;  Supracondyloid.  The  line  of 
ifraeture  enisses  the  expanded  part  of  the  bone  above  the  artietdar 
luirfaee  transverselv  or  oblitiuelv,  and  mav  or  mav  not  oiK'n  (he  arti<'U- 
stion. 
B.  Fractures  of  the  Internal  Epicondyle  or  Epitrochlea.  The  line  of 
cture  is  entirely  extra-artieidnr,  and  the  piece  broken  off  consists 
the  whole  or  part  of  the  epieoudyle.  .And  liy  (he  internal  epii'on- 
dyle  or  opitnxihlea  is  meant  (lie  whole  of  the  projeettng  tuberosity  that 
(ies  alK>ve  and  <m  the  inner  siile  of  the  tr<K'hlea,  and  part  of  wliieh  is 
|derelo{>ed  almiit  a  sepanite  centre  of  ossification. 
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V.  Fractures  of  the  ExtemEil  Epicondyle.     The  line   of   fracture  is 

probably  (.•xtra-articular;  tlic  (rafrim'iu  i.s  very  .-mall,  consiibting  of  the 
i'j)if(iii(iyle  ]in>j)cr,  cithtT  alone  or  with  .-idim'  of  the  atljoiniii^  bone. 

I>.  Fractures  of  the  Internal  Condyle.  In  tlie.-ie  tiie  line  of  fraetu 
pa.s.seri  I'rom  a  jmitil  oti  the  inner  bonier  of  the  bone  uIrivo  the  tij)  of 
the  ejjicDiidyle  obliijuely  downward  and  outward  to  the  articnlnr  bur- 
I'aee. 

E.  Fractures  of  the  External  Condyle.  Similar  to  the  preeetling 
variety,  exfept  (hat  the  line  of  fracture  begins  upon  the  outer  side  and 
pnsse.-i  downward  and  inward. 

F.  Intercondyloid  or  T-shaped  Fractures.     The.^c  are  a  combiuation 
of  the  first,  fourth,  and  fifth,  the  extremity  being  separated  from  tbi 
hliaft  and  s|»lit  into  two  or  niori'  pieees. 

(i.  Separation  of  the  Epiphysis.  The  fnicture  follows  the  line  of 
the  (Miiijiig:d  cartilage. 

M.  Fracture  of  tbe  Articular  Process.  In  ttii.s  more  or  less  of  thi 
jHirtion  of  Inrne  eovere<l  l)y  articular  cartilage  is  bit»kcn  off;  the  mos 
eumniun  form  is  fiiicture  of  the  eapitellnni. 

These  fractures  are  nuieh  more  common  than  those  of  either  the 
npper  end  or  shaft.  The  relative  frc<|Ucncy  of  the  varieties  mentioned 
ill  the  preceding  list  has  not  been  .-iatistactorily  determined  :  pnbliyhcd 
statistics  ditl'er  tjnite  widely,  an<l  the  dillercntial  diagnosis  is  often  h» 
ditlieult  (partly  because  of  the  extreme  youth  of  many  of  the  patients) 
that  doubt  must  sometimes  renudn  whether  a  ease  has  been  pro|>erly 
assigned  to  its  class.  In  the  (_)ut-patient  Dej>artnient  of  the  flous* 
of  Relief  between  January  1,  lKi>o,  und  October  1,  l«!t7,  forty-eight 
iif  ihese  fractUH's  were  received,  divi<lcd  as  follows:  Su}>n(condyloid 
i'l,  intercondyloid  7,  external  condyle  ].'),  internal  condyle  l(t,  internal 
epicondyle  8.' 

The  great  relative  fre(|ueney  of  these  fractures  in  chihlren  niakcft 
necessary  a  brief  account  of  the  somewhat  complex  <levelopnient  of  this' 
end  of  tire  bone.  Aeeordiirg  tf>  Ileide.  the  ejiiphysis  at  birth  is  wholly 
cartilaginous  below  a  transverse  line  passing  through  the  lower  |i.irt 
ol'  the  olecranon  fo.-sa ;  in  a  month  or  twi)  this  line  des<'eiids  centrally 
to  the  lower  edge  of  the  foswi,  becoming  convex,  antl  during  the  first 
or  second  year  a  centre  of  ossifieittion  appear.*  in  the  eapilollum. 
lietvveen  the  eighth  and  twelfth  years  this  nodule  enlarges,  nearly  or 
i|iiite  reaching  the  trochlear  groove,  a  nodule  a|>pears  in  eacjj  epicou- 
(ivle,  and  the  dia[>hysis  sends  a  prolorigjitiou  down  into  the  inner  ]ii>r- 
tion  <if  the  trocldea.  Between  the  twelfth  and  fifteenth  years  ihi' 
nodule  of  the  eapitellnni  unites  with  that  of  it.s  epicondyle,  and  after 
that  the  final  point  of  ossiKeation,  that  of  the  trochlea,  aprK-:»rs;  it  i? 
a  thin  concave  ciip  or  siiell,  closely  applied  to  the  downward  projection 

'  ExcliidiiiK  cases  wisocintcd  with  disloration  tif  ttic  itUmw.  K\nniiiiiitii>ii  of  tlic  record 
BiiirRi'Rts  that  two  or  tlir»p  of  tlioRC  clHRspd  a,s  frnrOin-s  nf  thi-   iiitrriial   condyle  w<f» 
Bti|>rac(indyl(pid.     Thirty  of  thi-  imtlciits  weru  under  elcvi-n   years  nf  ai;e,  and  7  otfarn  i 
were  less  than  twenty  years  old  -.  S  were  more  than    twenty  years  old.  and  ju  3  thr  ««•  | 
was  not  noted.     Of  tlie  H  fraetnres  in  adult.x  :)  wiTe  nf  the  epienndyle.  •.'  of  the  exteniJ  , 
condyle,  I  of  the   Internal   eondyle.  1  snpnioondyloid,  and    1    inlereondyloid.     (V.mitinif 
the  infereondyloid  as  a  variety  of  the  supnieondyloid   and  adding  to  the  Ialt«>r  t**  [ 
doiililfui  ones  classi'd  as  of  the   intermit  rondyle,  tlie  order  of  fn'(|nrney  would  be: 
Snjirueondyloid.     'J.  Ejternal  eondyle.     3.  Iiiteinal  condyle.     1.  Epicoudyrle. 
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of  the  corresponding  pfirtion  of  tlie  (Iiaj)hy8i8,  and  unites  v  itli  the 
n(xiule  of  the  (uipiteliuiu  alK)Ut  tiu-  tifteciitli  year;  soon  afterwiinl  (he 
nixJule  formed  by  tiie  union  of  the  trochlea,  eapitelluni,  iuid  external 
epicondyle  unites  with  the  iiiapiiyi*i.s,  iiinl  !«ubse<iueritly  tlie  niHhiie  uf 


Fio.  109. 


Ttrelfth  to  flfteenib  year.  Ei|;h(b  lutwclDh  yfsr.  Flnt  to  second  yeftr. 

Oulfication  of  the  lower  epipbyitls  of  the  humvrut. 

the  infernal  epicondyle  unites.  Koeher's  statement,  following  Fara- 
lieuf,  that  the  troeliiear  niKJiiie  is  the  first  to  unite  witli  t!ie  diaphysis 
L-eni5  to  be  an  error  due  to  rtiisit»li'r|irc{a(ioti  of  (he  jtcciiliar  descent 
of  the  diaj)hy»is  into  the  trociilea,  probably  tiirotigh  ignonitiee  of  tlie  late 
appearance  of  the  tn>ehlear  nodide.  It 
thus  apt^ars  that  the  epiphysis  after  about  f'o- 11*^- 

the  fiftli  year  is  an  irregrdar  strip  of  carti- 
oontaininp  one,  or  two,  bony  ntMhiles 
its  tliieker  outer  portion,  aii'l  none  in  its 
thin  sauet-r-like  trochlear  portion,  which 
latu.T  is  eontinuous  by  a  sort  of  neck  with 
the  cartilaginous  and  bony  internal  epicon- 
lyle. 


A.  Fractures  above  the  Condyles — 
Supracondyloid. 

These  fractures  are  those   which  conoe 

fxt  in  order  of  position  after  fractures  of 

W  lower  third  of  the  sliaft,  and   rerpiire 

i-panite    mention    because    of  the    special 

luestions  involved   in  the  ditlVTciitinl  diajj- 

Bo^is   by    reas4in   of  tiie   proximity   of  the 

jbtitr-joint  and  by  the  pf).ssible  extension 

^the  fmrture  into  the  joint.     The  line  of 

aclure  may  be  transverse  or  obliipie,  and  ofdique  either  from  side  to 
ade  or  from  before  backwanl,  and  it  may  open  the  joint  by  crossing 
lie  olecranon  or  eoronoid   fos>;a  or  by  the  extension  into  it  of  a  fissure 

etween  the  condyles. 
Tlie  cause  is  violenci-  acting  n[H(ii   the   front  or  back  of  the  lower 

ad  of  the  bone,  usually  through  the  bones  of  the  forearm,  as  in  a  fall 
Bpon  the  outstretche<l  hand,  or,  as  indicated  bv  Koeher's  experiments, 
PVv  torsion.     The  e<(mmonest  cause  aftjicars  to  be  a  fall  upon  the  hand 


Supracondyloid  fracture  of  the 
humenia. 
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in  which  tiie  end  of  the  humerus  is  pressed  baekwunl  ("  extension 
Ihicture  *')  eitlier  directly  l»y  ll»e  ]wrtly  flexed  forearm  or  possihiy  by 
hyporextrnsinn  of  the  jitint.  In  this  (-a«'  tiie  line  of  fracture  is 
obliijuc  friiin  beliiiul  duwnward  and  forward,  tiie  lower  end  of  the 
upjier  fragment  often  ending  in  a  sharp  point  on  its  anterior  aspect. 


Fig.  111. 


Fig.  112. 


'  Extension  "  and  "  flexion  "  fractures  of  lower  end  of  tbe  humenu. 
Flo.  113.  Fio.  114. 


Supracondylold  fracture.    A.  Front.    B.  Rear  view. 

When  the  force  acts  in  the  opposite  direction,  against  the  back  of  tlie 
elbow,  a  much  more  rare  ocfiirrence,  and  the  lower  end  of  the  Immems 
is  forcetl  forward  ("flexion  fracture"),  the  line  of  fracture  runs  froni 
in  front  downward  and  backward,  and  the  sharp  point  is  fount!  at  the 
upj>er  end  of  the  lower  fnifrnient  in  frftnt  {Fisr!*-  Ill  and  112),  Fip. 
113  and  114  represent  a  siK-cimcn  of  tliis  kind  whicli  I  obtained  from 


Cut7itM«  Varus  art«r  Low  Partial  Suprn-oondy loid   Fraolure  in  Youth, 
or  Separation  of  Epiphysis. 
Fig.  S.  rear.      Fig.  8,  sections,  ending  above  on  poaVerVor  «\xrf&ce 


I 


FiQ.  fi. — old  Supra-condyloid  Fracture  oT  Humerus,  follo'vved  by  Frac- 
ture (ununited)  of  external  condyle. 


Pig.  fi.— Fracture  of  Forearm;     Angular  Displacement. 


ig.  I. — Fracture  of  Olecranon  ;  Dislocation  forward  of  Radius 
nnrl  Remainder  of  Ulna. 


FiB-  a.— Fracture  of  Forearm  ;     Angular  Diaplacemenl. 
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I  iiatient  who  died  fif  ilcliriiim  tremens  sliortly  afttr  tlie  at-oident. 
Wliile  ••arrving  u  Hagstoiie  lie  fell  uikui  the  elliow,  flexe<i  at  a  right 
aii|i;|f,  with  the  edge  of  the  sifone  re.'^tirtg  in  the  flexure  lA'  the  joint; 
till'  t'nieture  wsi^  almost  exactly  in  the  friviita!  (iliiiie,  us  if  the  eiiiidyje.s 
liaii  been  cut  off  hy  an  axe  descending  along  the  anterior  surface  of 
the  liiiinernj.  Tlie  lower  fragment  was  slightly  dis|)laeed  forward  and 
iipwanl.  In  both  forms  the  higher  the  fracture  t!ie  less,  a]»i»arently, 
is  the  (ibliquJty.  An  ad<luction  fracture  in  the  young  may  he  classed 
lb  a  luw  form  of  this;  the  fracture  starts  close  above  the  epiuundyle 

Fio.  115.  Fiu.  116. 


:  ^fWfoMjrloiil  fnirlun.'  M  llli  angular  dl»- 
('•ftiuvul :  nmrkcd  cubllu*  vanm. 


8upr»conil}lol<l  fructuro  with  uiiuiilar  illxplnco- 
mvtit;  marked  cubliui  vania.    Front  view. 


'w  rims  along  or  close   above  the   epi)ihyseal    line  toward   or   to 

'j"  fpitrochlea ;    the  displacement  is  angular,  pivoting  on  the  inner 

I  '""•■  and  if  it  remains  uncorrected  or  recurs,  marked  cubitus  varus 

1  he  character  and  extent  of  displacement  vary  with  the  direction  of 
i"»  line  of  fractuin? ;  as  the  latter  is  so  often  oblique  downward  and 
P'rwjnJ,  the   lower  fragment  is   comtuonly    displaced   backward   and 

ani,  nnd  not  infretpiently  the  sharp  end  of  the  upper  fragment  is 
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deviation  (Fif;;.    ]15).     Tlie  overriding  can  1>o  corrected  by  traction, 
j)reft'r!il)iy  with  the  c'llxtw  at  a  riglit  an^jlc,  and  its  recurrence' effectively     i 
opposed  liy  iutterirtr  and  p(isterit)r  moulded  >plints,  or  a  plaster  enca.'-e-^| 
nient,  aided  sometimes  by  a  weiglit  attaeiie<i  to  the  forearm  cla*  hy^ 
the  elbow,  with  the  wrist  supjM)rted  l)y  a  sling.     In  children  with 
marked  displacement  and  swell in^r  I  Hf*  a  long  posterior  moulded  splint, 
susjieiidrd  iiy  its  lower  end  witli  the  forearm  vertical,  the  [latient   kept 
on  Ills  Inii-k.      Lateral  arij^inlar  dis|ilaeemeiit   is  unlikely  to  oeeur  if  the 
limb  is  not   su|)ported  at    the  elliovv  ;  it   should  be  further  ojijxised  bv 
taking  ea re  that  the  inner  upper  jMjrtion  of  the  forearm  (with  the  attnehed 


lower  fragment)  is  kc))t  well  ilown,  pmnated,  while  the  moulded  splint  is  < 
hanleiiing.  Fixation  in  the  po.-ition  of  full  extension,  which  lias  been  I 
recoinmended   more  particularly    in    fracture   of   the    internal   condvle 


with  the  o()ject  of  maintaining  the  nurnial  outward  deviation  (abduc- 
tion) of  the  forearm,  is,  I  think,  undisirablc.  I  have  useil  it  in  the. 
form  of  vertical  suspension  in  eompouutl  fractures  with  great  advan- 
tiige  during  the  first  fortnight,  but  the  advantage  comes  from  the 
.snspensi(tn,  in  eontrtilling  the  reliction,  not  from  its  effect  njKin  the 
position  of  the  lower  fragnjent  ;  that,  I  think,  is  likely  to  tilt  baek- 
w:ird  in  the  extended  jwsition,  prodneing  an  angular  displac-enieiit, 
apex  f<jrwar<l. 

In  a  few  eases  after  union  has  taken  place  the  defonnity  pnnlueal 
by  angular  inward  displacement  has  been  relievwl  by  excision  »i  a 
wedge-shaped  piece  from  the  outer  side  td'  the  himierus  just  above  the 
e((irnndyl('.  thus  bringing  the  lower  fragment  into  line  with  the  shaft. 
'I'he  same  could  be  ilone  in  ease  id'atigidar  displacement,  aj>ex  forward, 
and  thereby  the  hand  would  be  brought  nearer  the  shoulder  in  full 
flexion  of  the  joint. 

B.  Fractures  of  the  Internal  Epicondyle  (EpltrochleaV 

Bv  the  e))itrocldea  is  meant  the  jirojeefiiig  spur  of  bone  on  the  side 
of  the  trochlea  ;  its  lower  limit  is  shar]tly  defineil,  but  above  it  is  eoD- 
tinuons  with  the  condyloid  I'tdge. 

The  first  author  who  cidled  attention  to  tliis  fracture  was  Granger,' 
in  1818.  It  is  more  common  in  children  than  in  adults;  of  the  tm 
cases  above  mentioned,  not  associated  with  disloeiition  of  the  ellxtw, 
treated  in  the  Mouse  id' Relief  in  two  and  a  half  years,  the  ages  were 
one,  five,  ten,  ten,  fourteen,  seventeen,  1  vvi-nty-eight,  thirty-fonr.  atul 
fortv-three  years.  The  fracture  freinicntly  accompanies  dislocation  of 
the  elbow,  iH'ing  produced,  I  think,  by  the  pull  of  the  flexor  museles 
<d' the  forearm  which  are  attached  to  it  and  which  arc  put  ujxui  the 
stretch  by  the  forcible  abdnetion  <d'  the  fVtrearm  which  is  sn  common  « 
first  >tep  in  the  [iroduction  of  a  Imckward  or  outward  dislocation.  In 
eases  not  thus  eomplieated  the  cause  apjic'irs  commoidy  to  be  external 
violence  acting  directly  upon  the  back  of  the  epitroehlea. 

Symptoms.  The  symptoms  vary  somewhat  with  the  size  of  the  fmg- 
ment,  for  when  the  latter  is  small  it  is  held  in  [ilaee  by  the  untom  jior- 
ti(»n  of  the  muscular  attaeliments  upon  it  and  the  adjoining  bone,  but 

>  (jrangcT  :  Kdiuburgk  Medical  uiid  Surgical  Journal,  vol.  xiv.  p.  ISB. 
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wnen  it  is  large  piioiigli  to  ini'Itidc  the  greater  part  of  the  attachment 
(lisplacfment  takes  plaeo  dowmvanl  and  furwaru  in  tlie  direction  of'the 
miisc-lc's.  Iftlie  swelling  is  not  too  great  the  f'niginent  can  be  seized 
between  tlie  thumb  an<l  linger  and  moved,  usually  with  pj^  j]9 
crepitus.  Ecchvniosis  is  common,  anfl  the  functions  of 
b^be  joint  may  be  diminished  liy  pain  or  the  fear  of  it. 
^H  In  a  few  eases  the  ulnar  nerve  has  Ijcen  injured  by 
^^pie  original  violence  or  irritated  by  [vressiire  of  the  dis- 
Bnilaec<]  inigment  or  a  jwrtion  of  callus.  In  three  of 
Granger's  cases  there  wa.s  partial  paralysis  of  motion 
and  sensation  in  the  region  supplied  by  the  ulnar  nerve, 
nnil  repeated  crops  of  vesi<'les  fonufd  upon  the  corre- 
sponding part  of  the  hand  during  the  two  or  three 
months  following  the  injury.  .Vll  the  symptoms  dis- 
appeared after  a  time,  liichet'  observed  a  ca.se  of  fitic- 
ture  of  the  epitrochlea  with  dislocation  of  tiic  elbow 
inward  due  to  a  fall  upon  the  ice.  After  reduction  of  Fracture  of  the 
the  dislocation  the  ulnar  nerve  was  foiuid  to  be  com-  inti-mai  opicnu- 
pletelv  iwralvzed.     A  mouth   later  the  little  finger  was   •'>i«^  "f 'h<^  i"»»e- 

r       .    .     I    .   .  •  I     1  -  u-         I     run    (fpltrocblta). 

w>    insensitive    that    tiie    piitieut    aniusei!    Iiunsclt  ami    (onBLT.) 
aniaze<l  his   play-fellows    by    holding    it    more    than    a 
minute   in  the  Hame  of   a  candle.     The   deep   burn   whieii  was   the 
result    took    several    weeks    to    heal;    afterward    sensibility  returned 
gradually  and  iKJcamc  complete. 

Denuct'  was  consulted  by  a  man  suffering  with  ;ui  infensc  neuralgia 
of  the  ulnar  nerve  following  a  fall  upon  the  elbow  three  mouths  bclitre. 
He  recognize<l  deformity  of  the  (>pitrocldea,  made  an  incision,  and 
foun<l  the  nerve  hyfjcrtrophied  and  resting  U(ion  a  lumy  prominence 
formc<l  by  the  epitrochlea  displaced  and  united  in  its  false  ]>osition. 
^■The  pn)j(^':ting  part  of  the  bone  was  excised,  and  the  neuralgia  censed, 
^f  Treatment.  The  treatment  is  simple:  inimnbilizatioii  of  the  elbi>w 
in  the  Hexinl  position  so  as  to  relax  (he  miis<.'les  (hat  arise  from  the  ejii- 
tnH'hlt-a  and  thus  diminisii  the  force  that  tenrls  to  draw  it  I'orwanl  and 
downward.  It  is  futile  to  attemj)t  to  keep  the  fragment  in  place  by 
pn»«ure  upon  it  from  the  outside.  Even  if  i(  remains  disjilaced  down- 
wanl  anil  forward  tiic  deformity  is  slight  aiid  entails  no  hiss  of  function. 
Immobilization  slioiild  be  maintaiui'<t  until  consoli<lation  has  taken 
j»la<-f,  the  length  of  time  necessary  for  which  varies  with  t!ie  age  of  the 
itient  and  the  extent  of  the  unreduced  dis|)l:iccinent.  In  children, 
i\  without  <lisplacement,  union  is  sufliciently  firm  at  the  end  of  ten 
y*  or  a  fortnight  to  allow  splints  to  be  laid  aside  and  the  arm  to  he 
fried  in  a  sling,  and  in  three  weeks  the  arm  may  be  left  unsnpjMirted 
i<l  free. 

In  a  few  ea.«es  the  fragment  has  been  excised  because'  of  pain  or  fear 
ie<t   it   should    interfere  with  function  ;  it  has  also   been  proposed  to 
nre  it  in  place  by  transfixion  with  a  pin  or  by  incision  and  suture, 
the  measure  seems  whollv  imnece.ssarv. 


'  Richft  :  Aiialoniif  Mi-dico-t'liiriirpicalf.  •Itli  oii,.  \\.  tiTi,  tinto. 
*  Denned  :  Diet,  do  MM.  et  Chir.  Pratiqiicji,  art.  Coude.  p.  721. 
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C.  Fractures  of  the  External  Epicondyle. 

Tliis  is  a  iniu'li   parcr  aLriilcnt   tliaii  tlie  |nv<'t'ding,  and  a?  the  frag- 
nu'iit  tliiU  i.■^  lii'ukfT)  oil"  i.s  Miiall,  and  as  the  caii-se  a]»|H'ar.s  to  be  always 
<liri'i't  violuiioe,  wliicli  is  usually  accoiiipanieil  b_v  bruising  and  swelling, i 
the    exaet  nature  of  the  iiijun-    may    easily  fiass  unreecguizetl.     AnI 
anatuniieal  denmnstration  of  the  fracture  ha*  never! 
been  made,  exeejit  in  eouneetiiiii  witii  more  exleti- 
jiive  fraetures  i>f  tiie  eUMiw. 

In  the  sen.--e  in  which  the  term    is  here  iisetl  the' 
ejiieondyie  is  tlie  small   pruuiiiu'iiee  above  and  oil 
the  outer  si<Ie  of  ihc  rapitelluni.  <-iimpos«'d  iupartofj 
bone  forn)ed  about  a  separate  eentre  of  ossilieationj 
and  in  ]iart  ol'  lire  projecting  prrtion  of  tlic  simft  orl 
eondyle  itself.     To  it    are    attached   the  extermil ' 
lateral  ligament  of  the  joint  anil  j)art  of  the  ex- 
tensor muscles  of  the  forearm.  J 
Abjst  surgeons  deny  tlie  jiossibility  of  an  extra-' 
articular  fi'acture  of  this  part,  and  group  all  fnic- 
tnres    of   tlie    region  as  of  the  external  condyle. 
Frerture  or  the  external  Auatoniieally  sjieaking  it  is  certainly  possible  for! 
epicondyle  nf  the  humc-  ^,^.1,  .,  fnicture  to  oeeur ;  tiie  epicondvie,  liioughl 
nis.    (Gt!Ki,T.)                              ,,    .         .,,  ,                        I    J     1      1       I     '    •             1       I 
small,  is  still  large  enough  to  Ih'  broken  m  sueli  aj 

way  that  the  line  of  fracture  may  lie  entirely  outside  the  joint. 

(iiirlt  describes  as  extra-articular  fractures  of  tiie  external  epieon-' 
dyle  two  s(»eeimen.H  preserved,  tlie  one  at  CJiessen,  the  other  at  Berlin. 
In  each  the  fractun'  has  united  with  consideral)le  displacement  down- 
ward of  tlic  fragment,  which  a|i|iears  in  the  description  and  figure  (Fig. 
120)  too  large  to  iuive  been  entirely  extra-artieiilar.     Still,  his  persoiml  i 
examination   of  the    specimens  was    mure    likely  to  lead  to  a  eorrert  j 
opinion  ol' tlieni  ihiin  a  verbal  <lescriptioii  or  a  figure  is. 

There  is  little  to  be  added.     The  cause  must  be  direct  violence,  or  | 

r>n9sibly  forcible  adduction  of  the  forearm  acting  thnuigh  the  lateral 
igameitt ;    the   displacement    must    be  slight   and   unimjjorfant  ;   the  I 
treatment,  rest. 

D.  Fractures  of  the  Internal  Condyle. 

The  line  of  fracture  runs  from  a  jvoint  on  the  inner  border  of  the j 
epitrochlea  or  of  the  ridge  abtive  it  downward  ami  outward,  ending  en  i 
the  outer  half  <if  the  lower  part  ul'  the  troelileu  or  at,  or  even  a  liltl«; 
bevoiid,  its  junction  with  the  ca])itelhim  (Fig.  121).  ■ 

The  common  cause  apjwars  to  be  violence  acting  from  below  upwanll 
upon  the  irncldca.  as  in  a  full  upon  the  flexed  elbow  or  by  forced  adduc- 
tion or  abduction  of  the  forearm,  turning  upon  tlie  liea<l  of  the  nidii'S 
as  a  eentre,  and  breaking  off  tite  eondyle  by  forcing  it  upward  or  I  Kick- 
ward  or  drawing  it  dowiiwan!  or  forwanl. 

Tlie  fragment  may  l>c  displ.aced  in  any  of  these  direc'tions,  and  nmyj 
also  be  rittated.  As  the  ulna  remains  attachet!  to  the  fragment  and  isl 
itself  held  in  place  i)V  its  attachments  to  the  radius,  the  dis|)lacement  of  I 
the  fragment  cunnot  be  great  unless  there  is  associated  «lislocation  of  the! 
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from  the  capital li 


illv  obsfrve<l.    A  lateilisplace- 


Fio.  121. 


I 
I 


I'pper  and  luwer  lirnlu  of  rrnrture 
of  the  Internal  condyle. 


J  ,  Ls  ooca.sioi 

ment,  similar  in  eaust'  and  eft'wt  to  iliat  obsi-rvitl  after  -iii|iraconilvli)id 
fracture,  occurs  Iicre  ai?M> ;  prcssiirt-  iipsvard  again.-it  tlie  Hcxcil  elbow, 
as  bv  a  snug  sling,  is  transniittwl   tliruugh  tbe  olecranon  to  the  trag- 
tnent  ami  raises  it  aiK)ve   its  pra|)er  place, 
tliii.s  changing  the  direction  of  tiie  trans- 
verse axis  of  the  joint  and  .sul)&tituting  ad- 
duction of  the   forearm — <'ubitus  varus — 
for  the  slight  normal  alxluotion.     Possibly 
the  contraction  of  the  triceps  and  brachialis 
anticns  tnny  aid  in  priKlncing  this  result.     I 
believe,  however,  this  is  a   much   less  fre- 
ipient  Cituse  of  the  deformity  than  disjilaee- 
mcnt  after  supracotidyloid  fnieture.     There 
i»also  reason,  I  think,  for  the  suspiriorj  that 
the  elevation  of  the  condvle  found  in  some 
ca-scs  is  the  result  not  of  displacctiienl  Ite- 
fore  union,  but  of  arrested  growth  iiy  the 
interference  of  the  fnieture  witli   the  euu- 
jugal  cartilage  on  that  side.     This  is  sug- 
gestetj  by  the  perfect  outline  of  the  supra- 
condyloi<l  ridge  ami  the  absence  of  m.'irki'd 
irregularity  ou  the  antrrior  and  pc)sterior   surfaces.     The  fact,  if  it  is 
one,  eonld  be  fleterinitie<l   iiy  ol>serving    the  gradual   increase  of  the 
deformity,  adduction  of  the  forearm,  during  the  years  following  frac- 
ture in  a  young  person. 

The  swelling,  as  in  most  of  these  fractures  at  the  elbr»w,  is  uniform, 
rarely  more  marked  on  the  side  of  the  injury  except  at  first  ;  loss  of 
function  is  marked,  tiie  arm  generally  iH-ing  held  at  an  angle  of  about 
125  degrees,  and  the  range  even  of  |>assive  motion  without  anjestbesia 
13  re.striete<].  Tlie  eliaracteri.stic  syuijitums  are  iiidejtendent  moliility 
of  the  condyle,  usually  with  crepitus,  pain  on  pressing  the  enndyles 
together  and  on  pressure  with  the  ti|)  of  the  finger  at  (he  j)oint  where 
the  line  of  fracture  cros.ses  the  supracondyloid  ridge,  and  sometiinea 
an  irregularity  in  tlie  lini?  of  the  riilge  at  that  [loint.  The  iiidi'pendent 
mobility  is  recognized  by  grasping  the  fragment  between  the  thumb 
and  fingers  and  moving  it  slightly  bai-kward  and  forward  while  the 
other  eomlyle  and  the  shaft  are  held  with  tiie  other  hand.  Pain  can 
also  Ix'  ciiused  by  ]>ressiire  n|)ward  ag-.iiiist  the  olecranon  or  backward 
thn>iigh  the  foreai'ui  while  the  elltow  is  partly  tlexLHl.  If  the  linib  can 
he  fully  extended  nbnormal  latend  mobility  of  the  fiireann — adduction 
and  aliduction — is  found,  especially  abduction.  The  same  mobility 
exi.sts  when  the  joint  is  more  or  less  Hexed,  but  the  observation  cannot 
be  safely  made,  at  least  in  the  voang,  because  of  the  ditlicultv  of  dis- 
tinguishing between  it  and  rotation  of  the  hiiinerus  ;  full  extension  is 
neces.sary  for  the  test,  and  this  can  rarely  be  had  exce]>t  with  tlio  aid 
of  general  aniesthesia.  The  relations  of  the  efiitiMH-lilea  and  tip  i>f  the 
olecranon  are  preserved,  and  their  elevation  or  displiiccnicnt  backward 
with  reference  to  the  external  epieoiidyle  is  generally  too  slight  to  be 
recognized  through  the  swelling. 
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Associiitoi]  disliK'atiun  (if  file  ni<liii.-.  froiii  tliecapitelluni  is  reoogniised 
l>y  the  pr(.'S(.>inH"  uf"  its  licacl  Ih'Ikvv  iiiul  lieliiiid  tlic  outer  conilylc  and  bv 
the  msu-ked  ilisjihicenieut  luieUwiird  mT  the  interiinl  condyle  and  olecra- 
non wiiieh  leavtjsi  the  outer  condvle  and  lower  end  of  the  shaft  as  an 
easily  recognizaiiie  prominenee  in  the  flexure  of  the  joint. 

The  main  point  to  be  considered  in  the  treatment  is  the  correction  or 
prevention  of  such  ilis[»lacci!ient  as  would  seriously  interfere  with  tlic 
i'lmctioiif-  rif  the  joint  or  the  up|ienrance  of  the  lind),  notahly  the  ascent 
of  the  condyle  liy  which  the  axis  of  the  forearm  would  he  directwl 
inward  (adduction).  The  fragment  is  too  small  to  he  acted  upon 
<lirectly  hy  a»v  divssing,  and  its  position  must,  therefore,  W  controlled 
through  the  ulna  to  whicli  it  is  attached.  Onlinarily  this  can  1m?  .satis- 
factorily done  hy  a  fixed  dressing  with  the  elbow  at  a  right  angle,  either 
a  tin  posterioi-  s]iliiit  or,  prcfondily,  a  moiildc<l  one  or  a  pliister  encsise- 
tncnt.  Tlic  essential  juiiuts  arc  that  the  fragment  should  be  kept  well 
dr»wu  in  place  while  the  dressitrg  is  hardening,  if  a  moulded  one  is  nse<i, 
and  that  it  should  not  be  pressed  upward  during  repair  by  the  bandage 
which  siip|«)rts  the  forearm  ;  this  should  lie  near  the  wrist,  not  under 
the  elbow.  Full  He.\ion  and  full  extension  of  the  joint,  which  nieaj^ 
nrably  control  llic  position  of  the  fragment  by  the  ten.sion  of  the  pos- 
terior and  anterior  portions  of  the  eafisule  res]iectively,  Iiave  been 
recommended  ;  in  each  position  tilting  of  the  f"nigmcnt  sometime? 
ocA'urs.  Full  flexion  is  a  mnch  more  convenient  attitude  than  full  _ 
extension,  unles.'*  the  patient  is  kept  in  bed;  hut  it  in  no  more  con- ■ 
venicnt  than  rectangular  flexion  and,  I  think,  gives  no  more  st-curity 
against  disphicciiictit.  It  is  u.-iu'dly  desiinble  in  fracture  complicjifed 
bv  dislocation  of  the  radius,  in  order  to  fippose  recurrence.  U 

If  the  fragment  is  fitated  or  tiltctl  and  caniiot  otherwise  Ik)  brought" 
into  place  it  should  \ye  exposed  by  an  incisiiui  ;  advantage  may  he  taken 

of  this  to  fix  the  fragment  in  place  by 
periosteal  sutures  or  even  by  transfixion 
with  a   pin.  ^ 

Iftimohilization  is  rtfjuireil  for  .ilxtutV 
three  weeks,  a  sling  for  another  WM-k.nnd 
then  the  limb  ahandone<l  to  natural  n.-e 
without  forced  jiassive  motion  ;  the  latter, 
for  reasons  given  in  Chapter  VII.,  is  mut* 
likclv  to  do  harm  tlian  go<Kl,  for  it  may 
increase  the  irritation  which  provokes 
overgrowth  of  c^dlus.  Even  with  sitis- 
factory  reduction  the  range  of  motion  may 
be  «liminishcd  by  callus  obstructing  the 
iih'cr.uion  or  cornnnid  Ioski. 

]-'.  Fractures  of  the  External  Condyle. 

These  are  more  common  than   fracture*  i 

Line*  of  fracture  "if  I'xlcrnal  r    .i        •    i  i  i    i  i    u     ._...__] 

condyle.  "'   ^"*^  internal    condyle,  and  much    inorei 

frcfincnt  in  the  young  than  in  adult.s.    The 
cause  is  a  fall   ujwn   the  hanil  while  the  elbow  is  flexed  or  iijion  the 
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inner  and  posterior  j)ortii)n  of  tlie  flexed  I'lliow,  or  forcilile  iulJuetion  f»f 
forearm  ;  in  flie  first  tlio  force  1;=  fransniilUcl  tlinnifili  tlio  radius  ti>  tlic 
capitciliiin  in  a  backward  or  liacUwarii  and  iijiward  direction,  in  the 
eectmcl  througii  tlie  olecranon  ii])vvard  and  outward  against  tlie  (uit<'r 
slope  of  the  troohleii,  and  in  the  tliinl  it  acts  by  avulsion  tliroufjli  the 
cxtenial  lateral  ligament  anti  tlie  tuuscles  attached  ti»  llie  conilylc.  I 
have  found  it  easy  to  ])roduee  the  fnicture  I>y  a<l<)uctiiHi  of  the  ex- 
tendp<l  forearm  in  bodies  of  the  younji.  In  one  or  two  casew  I  have 
thought  the  cause  was  a  bhnv  upon   the  hack  of  the  condyle. 

The  line  of  fracture  runs  obliquely   from    the  outer  riclge  of  the 
humerus  above  the  epicondyle  downward  and  inward   into  the  joint, 

l"i(i.  123. 


Old  frmctur*  of  external  eoudyli-  nt  humerus  wiUi  disiiliiiviiu-iit  ili<»iiuur<l  uml  Inward  and 
InotiTnpk'W  dif^loontlon  Inwnnl  of  ulna. 

ending  usually  in  the  groove  of  tlie  troclilen.  coinciding  in  jiart  at  least 
with  the  epiphyseal  line,  so  that  the  fragment  comprises  the  epicondyle, 
the  capitellum,  and  the  outer  p<jrtion  of  the  tntclilca.  As  the  fragment 
remains  attached  to  the  radius  and  ulna  by  the  lateral  lig-anient  and 
capsule,  the  displacement  is  iisuallv  slight  when  the  forearm  is  in  its 
ppiper  position,  but  there  is  tendency  to  tilting  (Hexion)  of  the  frag- 
ment, and  sometimes  it  is  marke<lly  mtateil  about  one  or  another  axis, 
eo  far  in  one  of  Kocher's  cases  and  one  of  mine  that  the  fractured  sur- 
face IfKikefl  outward,  and  in  two  of  mine  upward.  If  the  foioarm  is 
al)duet<'d  the  fragment  is  displaced  backward  or  upward  and  outward  ; 
if  a<lducted,  forwaril  or  downward.  If  the  elbow  is  simultaneously 
dis]ocat4Hl  backward  or  outwaixl  tlie  fragment  accompanies  die  radius. 


A  lat)"  (.'oiulitinii  soinctimps  fottntl,  such  as  thoso  shown  in  Figs. 
124  and  I'J'j,  ;iiul  iisiiiilly  ;ittrilnito<l  to  a  j(riin:ii-_v  disphiocnit'ut  left 
iiiicdrrcctcil,  ;i|)|ir:ii's  ti>  iiic  t<i  lif  <hie  more  |)n>li:ilily  to  arrest  iifdevel- 
o|ttiu'iit  at  till-  liasc  of  the  c'a|>i(flhuii.  nisjilacc-niciit  iipwanl  imist  take 
phifL'  along  the  line  ot"  fnn'tiiri',  and  consiMjiK-ntly  it  must  also  Ix-  oul- 
wani,  as  is  not  suilii'ipntly  the  easy  in  tliose  specimens.  Tlie  position 
oi'  the  head  of  tlic  nidiiis  could  he  more  phiusihly  cxplaiiiiHl  l>y  the 
elou^jration  whieh  follows  tlie  removal  of  pressure  than  by  I'oreihle 
ascent  of  the  entire  hone  heside  the  uhia.  Usually  this  condition  leads 
tf»  marked  ahdiictiott  of  the  fiirearin — eiihitus  val}.'Us. 

Swelling  a|>pears  tirst  on  the  outer  side  and  then  becomes  uniform; 
ecchyniosis  a|>pears  Ixjiow  the  condyle,  or  on  the  inner  side  if  the  {latieDt 
has  remained  in  bed  with  the  arm  abducted.  Ivoss  of  function  is  not 
so  marked  as  in  iVacture  of  the  internal  condyle;  pain  is  felt  on  j)res9- 
inj;  tlie  broken  condyle  against  the  shaft,  inward,  upward,  or  forward; 
also  on  pressure  with  tlie  tip  of  the  linger  on  the  riclge  close  alwvc  the 
epicondyle.     Abnormal  mobility  apjKairs  a.s  adduction  of  the  forearm 

^^^  Fia.  124.  Fig.  1:25. 


Fracture  of  external  condyle ;  late  result. 
CublUlB  VRlgiln.     (llKI.PKHiat.1 


OliJ  fracture  of  external  condyle. 


(also  painful),  with  lcs.s  or  no  abduction,  and  «in  sometimes  lie  rec«»g- 
nized  l)v  grasping  the  fragnteiit  between  the  thumb  and  finger  and 
moving  it  backward  and  forward  while  the  shaft  is  (irmly  held  ;  crepi- 
tus rnav  be  perceived  at  the  .<ame  time.  If  the  fnigiuent  is  nolid>ly 
displaced  the  irregularity  may  be  rcfiitsui/.vi\  by  palpation  ;  and  if  the 
ulna  is  at  the  siuiie  time  disl<j«ited  backward  front  the  trochlea  the  con- 
dition i.s  recognized  by  noting  the  common  signs  of  disloi-ation  on  the 
inner  side — backward  projection  of  the  olecninon,  protninence  of  tlie 
trochlea  in  the  Hexiire  ul'  the  elbow — and  the  position  of  the  fragment 
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in  close  relations  with  the  head  of  the  nuliiis  hehitnl  .'inil  ahove  its 
|)ro|>er  position.  Tlie  much  niror  (Jislofutiuii  outwiinl  could  be  recog- 
nized in  like  muniier. 

The  difficulty  in  treatment  lies  more  in  the  rednetion  of  displacement, 
if  it  is  marked,  than  in  the  niatiiteuiuice  of  the  ]>r()|(cr  jmsitiun  if  that 
13  .secured.  In  most  eases,  those  without  much  <lis|)lacenieiit.  itnmohil- 
i&ilioii  for  tliree  weeks  at  a  rigiit  imgle  hv  a  [uisterior  moulded  sjditit 
is  sntJioient.  altiiongh,  of  course,  [wins  must  be  taken  to  make  reduc- 
tion  as  complete  as  possible. 

When  the  frafrment  has  siitfereii  one  <)f  the  rarer  dis[ilai'eiiu'uts  by 
rotation  it  is  generally  inij)ossil)le  to  restore  it  to  place  withotit  an 
operation.  In  three  such  cases  I  ojiene<l  the  joint  by  an  incision  on  the 
outer  side  and,  with  considenible  difficulty  in  tw<i,  turned  tlie  fragment 
back  into  place  and  obtained  a  good  result.  Koclier  twice  excised  the 
fragment  under  such  circumstances,  and  reports  a  sjitisfaetory  result; 
both  were  old  cases,  and  one  of  mine  was  two  months  ol<i. 

In  two  old  cases,  one 'if  them  witli  dis[tlaccuiciil  of  the  fragment 
downward  and  inward  and  jiartial  dislocition  of  the  irliia  inward  (Kig. 
123),  the  other  with  dis[dacement  upward  and  backward,  I  detached 
the  fragment  with  a  chisel  and  lirought  it  ba<'k  into  place.  Primary 
union  ;  considerable  improvement  iu  function. 

F.  Intercondyloid,  T-shaped,  or  T-shaped  Fractures. 

These  fractures  are  commonly  caused   l>y  great  violence,  and  conse- 
quently are  often  comiMund  either  by  the  direct  action  of  the  violence 


Fio.  12ti. 


Fio.  127. 


lotttoonilylold  fnii-ture  of  tbe  humerni. 

iGUBLT.) 


Intercondyluld  fructurc  uf  ttie  humerus. 
Front  vli'W.     (Oibi.t.) 


"iwn  tlie  nkin  or  from  within  outward  by  the  sharp  end  of  one  of  the 
*^^ineDt«. 

In  manv  the  main  line  of  fracture  is  the  same  as  iu  siipracondyloid 
'faciiire,  with  an  additional  line  |«i.ssing  down  into  the  joint  between 
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tlic  conilvlo.s  ;  in  tlic  others  tlie  variatiims  in  the  form  and  extent  of  the 
fractiirt'  atid  the  tlffircu  (if  tlisjilacvnient  arc  very  great,  the  es!*ntial 
features  liciug  the  se|iiirati<iii  of  Itotii  cutiilyles  from  the  shaft  and  from 
eaeh  dther,  (he  variations  ajipearitifi;  in  (lie  nuiiiber  anrl  pisitiun  of  the 
fr.ijjments  ami  line.'^  of  fnietiire.  When  tlie  fracture  between  the  con- 
dyles is  a  mere  iissure  the  condyles  remain  together,  and  the  displace- 
ments are  those  of  snjiracoiulyloid  fracture :  in  the  other  cases  the 
displacements  are  tot)  varied  aii<l  irrcfrulur  for  classification  and  the 
condyles  may  he  widely  sejiarated  from  each  other,  the  olecranon  pass- 
infr  ii[t  lictwc'cn  tlietn. 

Occasionally  the  nerves  or  vessels  crossing  the  front  of  the  joint  are 
torn  or  ct»mpressed. 

Symptoms.  The  symntotns  in  many  oases  are  those  of  supramndy- 
loid  fnictiire  with,  in  athiilioii,  independent  moliility  of  the  condyles 
n[>on  I'iK'h  other  and  pain  when  they  are  pressed  topether.  In  ca*es 
witii  the  more  varied  dispiacenicrits  the  deformity  is  great  and  the  inde- 
pendent moliility  of  the  condyles  iijhjii  each  other  and  the  shaft  is 
readily  recognized  if  they  can  he  grasped  tfirough  the  swollen  tissues. 


Fio.  128. 
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Intvrcondylold  fructure  vf  tlie  huiiicrus. 
K«ur  view.    (QVU.!.) 


Comminuted  intercoiidylnlil  fracture  uf  tba 
bumenu.    (Gvklt.) 


In  respe<'t  of  treatment  much  that  has  hecn  said  of  that  of  gupra- 
condvloid  fructiin'  can  he  n-peated.  Cases  with  nininiinittion  and  much 
displiU'cment  are  (juite  certain  to  result  in  marked  liinitation  of  motion 
in  the  joint.  Reduction  hy  manijnilatioii  through  the  nnhroken  skin 
is  largelv  ]>rohleiTiat ic.nl,  and  the  linih  should,  therefore,  be  kept  in  the 
attitude  which  will  he  most  useful  if  stitfness  results.  In  maintninin^ 
reduction  I  liavc  been  best  satisfied  witli  pl.Tster  s]ilints,  anterior  and 
posterior,  held  snugly  at  and  above  th*'  condyles  while  they  were  hanl- 
ening.  Vertical  suspension  occasionally  <hies  well,  especially  in  eoni- 
ponnd  fractures,  but  I  have  never  continued  its  use  for  more  than  abonl 
ten  days,  resorting  then  to  nioiildetl  splints  with  the  elbow  flexed,  and 
with  fresh  reduction  if  necessary. 

Ill  compound  fractures  it  may  .sometimes  be  advisable  to  remove  sona* 
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of  the  smaller  fragnu-nts  or  cut  off  sliarp  ends ;  ami  in  one  cji<€  in 
which  tlie  fragments  could  not  otherwise  he  hekl  together  I  transfixed 
them  with  a  long  drill  wliieli  was  left  in  plaee  Hir  a  lurtiiiglit.  Kudier 
rwommeuds  tlie  removal  of  the  external  eomlvle,  nii  the  ground  that  it 
facilitates  draitiage  and  ensures  a  greater  range  of  motion  without  seri- 
ously diminishing  the  stability  of  the  joint.    Occasionally  it  has  seemed 

Fio.  130. 


tiiterniptcd  pluter  splint. 

advisable  to  remove  both  condyles ;  the  resulting  joint  i.s  likely  to  be 
tronble.somely  loose,  altlioiigh  not  so  much  so  a.s  when  the  olecranon 
alw  lias  been  remove<l. 

Interrupted  splints  add  to  the  facility  of  cliange  of  dressing  of  the 
Tonnd.    One  form  is  shown  in  Fig.   130. 

G.  Separation  of  the  Epiphysis. 

To  the  account  of  the  development  of  the  ejiiphysis  prevlou-sly  given 
(p.  2.'}8)  must  be  a<lde<l  that  tlie  views  of  others  diHl-r  therei'rom  in 
some  important  details,  and  that  some  of  the  a|»peiininees  shown  on 
swtioii  cjin  !>e  explained  only  on  tlie  supposition  tluU  the  di'velii|)iiK'rit 
(especially  of  the  trochlea)  difli'rs  widely  in  iuiiividiials,  or  (w-hieti  seein.s 
'"  loe  more  probable)  that  the  sections  have  been  made  in  different 
planw.  The  accounts  which  .«eeni  most  trustworthy  lepreseut  the 
troolilear  portion  of  the  ejiiphysis  a.s  remaining  wholly  cartilaginous 
nwch  Idtieer  than  the  other  portions,  and  as  having  a  cone.Tve  npjier 
wriiico  which  steadily  deepens  so  that  before  its  union  with  the  diapli- 
J'^'i' it  lias  become  a  relatively  thin  .sjiueer-like  .scale  enjipiiig  a  project- 
'[iK portion  of  the  shaft,  and  is  connected  with  the  eapitelliim  on  one 
"'lc.in(l  with  the  e|>itrne!ilea  on  the  other  only  by  a  thin  neek.  This 
^'■iis  1(1  make  the  separation  of  the  entire  ej)ipliysis,  with  or  without 
'be epitrochlea.  in  one  piece  from  the  shaft  very  improbable  except  at 
«n  i-arly  age  ;  that  it  has  thus  been  separated  is  deinniistnUed  by  a  few 
"ItwiiiiiMis,  but  the  diagnosis  in  the  great  majority  of  supposed  cjises 
fe^ts  only  upon  doubtful  cliiiietil  evidence.  Moreover,  some  writers 
J/"' r(^|)orter9  of  caK-s  describe  under  this  title  IVaetures  in  wliieh  the 
('"^diverges  widely  into  the  shaft  on  the  inner  side.  As  was  explained 
ifiNi'tion  E  of  this  chapter,  it  is  probable  that  some,  perhaps  many,  of 
lie  fractures  of  the  external  c(»n<lyle  in  the  young  are  sepunitions  of 
"ml  ptirtinn  of  (he  ejiipliysis  which  i.s  constituted  by  the  external  epi- 
<*"<lyle  and  ca|iitellum. 
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Ainoiif:  iIr'  s])coinieiis  ilfscrilied  are  those  of  Little,'  Reeve,*  I^iige*  ■ 
two  of    Bardfiilifuer's,'  and    two  tigtii'i'd    and  described    by   Poland'   ^ 
from  the  nnifeuins  of  St.  Mary'-*  and  St.  Thonnv^'s  hospitals  ;  in  ihc  first 
two  a   jmrtioti  of  tlio   ^hiift   adliiTod  to  tliu  ('[lipliysii-s  ;  in  I^ngeV  the   J 
palii'tit  was  ti'ii  yuars  old,  the  st'])aration  (I'lPinpuiiiid)  wa.s  wholly  thruii^li   I 
cartiliiiic,  and   tin.'  ('|)iruiidyle8  were  sej)arat<.'d    froni  the   fragment  atul      ' 
also  t'rorti  the  shaft;  the  thijrnieiit  was  widely  displaced  from  the  cJiaft  j 
and  the  bones  of  the  forearm,  but  was  .still  attached  to  the  i>liaft  by  the  ■ 
hMt.sened  periosteum.    In  one  of  Bardenlicucr'.s  the  separation  apf>earsto  " 
have  been  below  both  e|)ieondyles,  and  the  fragment  was  displac<-d  back- 
ward and  inward  with  the  (iirearm  ;  in  the  secon<l  the  fragment,  which 
is  not  described   in  detail,  was  displaeeil  backwani,  also  preserving  its 
relations  willr  the  bones  of  the  forearm.    In  both  of  Poland's  the  separa- 
tion wa.s  wholly  along  cartilage,  the  ej)icotidyle.s  remaining  attached  to 
the  trochlea  and  eapitelhnn.     A  specimen  a|))iarenlly  of  pnre  cartilag- 
inous separation  was  in  the  lleilevne  Htispital  Muscimi,  but  has  now 
been   Inst. 

The  cause  ajipears  usually  to  have  been  a  fall  uj>rin  the  elbow  or  the 
outstretched  baud  ;  in  Ijuuge's  the  elbow  was  caught  Itetween  an  eleva- 
tor  and  a  beam,  and  in  one  of  Poland's  it  wa.s  "jamnieil  in  a  gJite."       ■ 

The  displacement  in  all  the  certain  cases  has  been  great,  an<l  in  all™ 
but  Bjirdeidienei''s  the  injury  was  compound.  In  the  cases  diagnosti- 
cated without  direct  examinati<m  of  the  fragment  the  displacement  hasj 
been  sometimes  marked,  sometimes  slight,  the  diagnosis  in  the  forniefj 
being  made  liy  pal|nition  of  the  fragment,  in  the  olliers  upon  the  abnor-j 
rnal  lateral  and  antero-jtosterior  nutbility  of  the  upper  en<l  of  the  fore-J 
arm  with  tine  erej)itus  and  on  the  e.xelusion  of  other  forms  of  fracture,! 
Schiillerand  Hruns  think  the  injury  more  frequent  than  the  paucityi 
of  re[)orted  cases  indicates. 

In  res])eet  of  the  sympt()tns  and  diagnosis  it  is  not  easy  to  do  more 
than  indicate  what   the  symjilorus  are   likely  to  be.     The  only  case  in 
my  own  e.vpericnee  in  which  the  diagnosis  s<'emed  to  be  certain,  or  atfl 
least  highly  probable,  was  a  boy  ten  years  old  who  had  fallen  backward" 
n[«jn  his  hand  after  a  jump.      He  was  brought   to  me  a  week  later  by 
Dr.  .McAnliU'e.     The  elbow  was  held  at  au  angle  of  1 10  degrees  and 
eonld  not   lie   flexed  within  a   right  angle.     Marked   abnormal    lateral 
mobility  of  the  forearm,  especially  adilnction.     The  olecranon  was  di<»-H 
j)laeeii  slightly  backward  from   the  |i!aue  of  the  internal  epicondyle;™ 
the  head  of  the  radius  rested   normally  agjiinst  the  external  condyle. 
Close  above  the  external  epicoiidyle  the  line  of  fractiire  could  l>e  dis- 
tinctly   felt,   the   lower   fragment    projecting   plainly   backward.     Tlift 
internal  epieundyle  was  eontiniious  with  and  immovable  npfin  the  shaft. 
Tnietion  upon  the  foreai'm.  aideil  bv  pressure  of  the  thumb  apiinst  the 
olecranon  and  external  condyle  while  the  fingers  made  counter-pressure 
against  the  shaft,  easily  brongbt  the  bones  into  place  with  a  slight  snap 
and  cartilaginous  crepitus,  and  nearly  full  flexion  was  then  possible. 

'  IJttIo:  Nt'W  York  Mi-dicnl  .iDiinial.  NovpmtKT,  is<l,i-,,  p,  133. 

'  Keeve ;  Qimtiit  bv  Haniillori,  Kracturcs  nnd  Dislocations,  t>th  ed.,  p.  278. 

'  Ijingc:  Mfrticul  Itpcnrd.  .Tiily.  IH80.  p.  4H. 

*  ItarilciiluMXT  :  IViifsctie  t'hiriir(jie.  JAef.  R3«,  p.  736. 

'  Poland  :  "  Traiimiilic  Sptmniticm  of  thi>  Eplplivifea,"  Lniidon.  1898. 
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Antitlicr  raj*'  whidi  apparciitiv  liatt  u  flaiui  In  iiicliHifin  in  tlu'  class 
was  iiiiii  which  I  «lid  not  .*et'  until  two  itiontlis  uf'tiT  the  iDJtii'v  luul  Keen 
reftfived.  The  articular  |ii>rtion  ^>i'  llic  Iihiihtus  was  their  sn  far  dis- 
placed inward  that  the  external  cpicondylc  or  the  iKljoiniug  ridge  had 
ulcerate*!  through  the  skin.  Two  yvuvii  after  tiie  accident  the  case 
showed  marked  cuhitu;*  varus  (Plate  VIII.,  tig.  2).  The  injury  when 
recent  had  l>een  tnis-titken  by  an  exjHTieiiceil  surgeon  for  a  haekward  di.s- 
Kx-cition.  ami  this  in<licatcs  wiuit  liiis  liecn  a  |ir<piiiinciit  feature  in  .-several 
of  the  reiMjrted  cases,  namely,  tiic  hackwani  <Ii.-[>l«ceincnt  of  the  fore- 
arm and  Its  easy  restoration  to  |tlace.  KcR'lier,  analyzing  live  jiersona! 
cases  of  what  ho  terms  friirliirti  iliarfiiKlj/licri,  in  which  this  form  i.s 
plainly  included,  s]>e*aks  of  pain  on  jiressing  the  extended  or  tiexed 
forearm  against  the  arm,  ;md  it  wouhl  seem  that  that,  together  witli 
ahnormal  moliilitv  and  ciirtilaginou-*  crepitus,  would  have  tn  furnish 
the  liiisis  of  the  diagnosis. 

The  treatment  is  reduction  of  the  displucenicnt  and  iunuol)ilizati<in 
nt  a  right  angle,  with  special  precautions  against  tlisplacenient  inward. 

H.  Fractures  of  the  Articular  Process,  in  Whole  or  in  Part. 

These  include  fractures  of  the  wfiole  or  part  ol'  the  capitcllum,  of  the 
inner  porti(.in  of  the  trochlea,  au<l  of  the  capitcllum  ami  trochlea  together. 

.V   few  s]>ecimens  of  fnicture    in   adults   pusstng  wholly  or   mainly 

iw  the  epir(mrli//i'H  are  known,  and  Koclier,  who  inchides  them  with 
•separation  of  the  epiphy.sis  under  the  title  "fnictuni  dia<'on<lyliiM," 
found  that  the  lesi(Hi  coidd  lie  |iro<luceil  ex|>erimentally  liy  a  Idow  upon 
the  lower  surface  of  the  hone  in  the  direction  of  its  long  axis.  In  a 
specimen  in  the  miisi'Uin  of  IJellevue  Iliis](ital,  New  York,  the  line  of 
fracturi'  passes  between  the  capitellnni  and  the  shaft  into  the  olecninon 
and  coronoid  fossic  and  tiien  ujiwanl  and  inward  to  end  on  the  ridge 
above  the  epitro<;hlea;  repair  has  taken  place  with  disiilacemetit  for- 
wanl  of  the  capitelhmi,  excessive  callus  on  the  inner  half,  and  lH>ny 
union  between  the  oh.HTanon  and  iiumerus  (Fig.  l.'ll);  it  is  an  inter- 
me<liato  form  between  the  very  low  siipracondyloid  fractures  and  those 
that  are  below  the  e(»tcon<lyles. 

The  direction  an<l  character  of  the  violence  apparently  concerned  in 
the  pixxlnetion  of  these  fnictnres  suggest  a  well-marked  displacement 
of  the  fragment  forward  and  upward  in  eomtiinatinii  with  the  radius 
and  ulna  which  probably  <'nutil  be  recognized  by  (lalpation  and  the 
abnortnal  moliility.  The  indiealions  for  treatment  would  be  to  ])rcss 
tlie  fragment  downward  and  baekwani  into  place  and  keep  it  there  by 
pressure  or  traction  u[>on  the  upper  part  of  the  forearm.  1'he  prog- 
noitis  in  respect  of  the  prcsc^rvation  of  function,  seems  bad  because 
the  intra-articular  position  nf  the  line  of  fnicliire. 

Fracture  of  the  capitellum  ahme,  in  whole  or  iji  (lart,  has  been  nb- 
sprvcd  in  a  number  of  eases.  Malm  '  re[)orts  an  old  specimen  in 
which  the  capitellum  had  united  with  the  front  of  the  hunierus  after 
dispLioement  upward  and  rotation,  Koeher  figures  four  specimens 
representing  larger  or  sm.'iller  portion.s  of  the  wijjiteHum  removed  by 

liahu:  guuUMl  by  Uurit,  luc.  cit.,  p.  801. 
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operation  in  fresh  cases;  Figs.  132  ami  133  represent  the  larp;est  and 
smallest.  Steinthal '  rf|>nrts  a  ease  Hniilar  to  Hahn's.  The  capitellum 
was  removed  Ijy  operation,  willi  iriijirovenient  of  function. 


Fin.  ir!l 


Anehylu«l>  i>nvr  fraoturu  twluw  the  eploondyle. 

In  two  of  Kocher's  cases  the  cause  was  violence  exerto<l  tlirough 
the  nuliiis,  the  elltow  lieing  flexed,  once  in  a  fall  upon  the  palm  of  the 
ham!,  ami  once  liy  pressure  agjnn?t  the  palm  while  the  back  of  the 
flhovv  rcstc'il  a^aiirst  a  vv;ill  ;  in  tlie  other  two  (lie  injury  was  receivp<l 
ill  ;ui  cfVorl  to  raise  or  lirihl  a  heavy  oliject,  apparently  with  the  ellxiw 
partly  flexed.  The  tm-ciianisin  in  the  taiter  cases  seems  to  me  to  lie 
pressure  hy  the  head  of  the  radius  upward  against  the  lower  anterior 
pirtion  of  the  capitellum  nn<ler  the  pnl!  of  the  biceps. 

In  a  personal  case  the  capitellum  was  broken  off  and  the  upper  pt»- 
terior  ansrlc  of  the  olecranon  broken  (extra-artiiidar)  liy  the  fall  of  a 
heavy  stone.  The  injury  was  compnumi  and  the  skin  soconluscti  that 
it  slonplied  ;  the  cnsuinir  siippui-atiou  led  to  later  excision  of"  the  end  of 
the  humerus.     Kccovery  with  ]U'eserv(ition  of  rotation  of  the  forearm. 

The  local  reaction,  as  evidenced  by  jiain,  swelling,  and  loss  of  funo- 

■  SUiulhal :  Oiitralb.  t.  Chir.,  1898,  p.  17. 
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tion,  is  oomparatively  slight  or  tanly  in  appearing ;  in  three  of 
reported  cases  the  fragment  was  displaced  upward  within  the  capsule 
the  joint,  in  the  other  three  (all  K(x;her's)  back>vard, 
lying  between  the  head  of  the  radius  and  the  olecranon, 
where  it  could  be  easily  felt.    Kocher  removed  the  frag- 
ment in  all  his  cases  and  secure<l  a  good  result. 

Fractnre  of  the  trochlea  alone  is  very  rare.  I^au- 
gier  first  called  attention  to  it  in  1853  in  the  report  of 
a  case  in  which  the  diagnosis  rested  only  «)n  scanty 
clinical  evi«lence.  I  have  had  a  case  in  which  a  frag- 
ment of  the  lower  part  of  the  inner  rim  of  the  trochlea, 
about  three-fourths  of  an  inch  long,  had  l)een  broken 
off  and  could  be  ea.-iily  felt  beneath  the  epitrocblea. 
The  displacement  was  slight,  so  I  did  not  excise  the 
fragment,  but  simply  immobilized  the  joint.  The  result 
was  good. 

Diagnosis. 

There  is  so  much  in  common  in  these  injuries  of  the 
lower  end  of  the  humerus  that  it  is  well  to  summarize 
the  methods  of  examination  and  the  principles  of  treat- 
ment. 

In  most  ca.scs  of  injury  the  diagnosis  at  first  sight 
rests  between  fracture,  dislocation,  and  sprain ;  the  first 
two  have  positive  signs  by  which  they  can  be  affirm- 
atively recognized,  the  latter  has  its  own  signs,  but  its 
diagnosis  must  be  confirmed  by  exclusion  of  the  other 
injuries. 

If  the  case  is  seen  early  the  absence  of  swelling 
greatly  facilitates  examination  ;  if  excessive  swelling  is 
present  it  may  he  diminished  by  vertical  su.sj)ension  of  the  limb  or  by 
the  Hse  of  the  ela.stic  l)an(lage,  and  tiie  fluoroscojM;  or  the  skiagram  may 
give  information  tiiat  cjinnot  be  got  at  the  time  by  ]>alpation.  The 
regicm  in  which  swelling  l)egins,  or  to  which  it  remains  limited,  is  the 
one  which  specially  re()uiros  flo:*«>  examination. 

After  the  history  of  tiie  accident  has  l)ocn  ol)taino<l — usually  too 
vague  or  inicertain  to  bo  of  much  value — and  in  tiie  absence  of  indi- 
cations jKjinting  clearly  to  one  or  another  iK>rti(m  of  tiie  l)()ne  or  one  or 
another  kind  of  injury,  tiie  snrjrcon  seeks  to  place  tiie  ends  of  his 
thumb,  index-,  and  middle  fin<reri)ii  the  two  epicondyles  and  the  tip  of 
the  olecranon  in  order  to  determine  tlieir  relative  positions  and  to  note 
if  their  relations  arc  iioriiial  in  suciii  attitudes  as  he  can  give  to  the 
joint.  This  examination,  if  it  can  be  satisfactorily  made,  should  at 
once  determine  the  presence  or  absence  of  a  dishM-alion  of  the  ulna, 
and  of  the  radius  if  the  head  of  that  bone  is  next  found. 

If  dislocation  has  tlius  been  excluded  and  if  tiie  patient  is  not  too 

young,  he  next  seeks  the  indications  given  by  pain,  grasping  tiie  elbow 

with  one  hand  and  tiie  shaft  of  the  huincriis  witii  the  other  and  press- 

ng  the  two  together  and  then  sideways,  witii  tlinrnl)  and  fingers  on  the 

picondyles,  detenniiiing  also  Ijy   tlie   latter  movement    the  presence 

17 


Fracture  of  c«pi- 
tellum. 
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K'  lower  cn<I  iifviii  tlie  sliaft ;  if 
tin-  n'.siilt-i  >;iig;;c^(  !^iii)r;ic(>inly|(ii<l  fnictiirc  coiitiriiuitinii  is  sdiiplit  by 
exjplonuiuii  of  llu'  coiiiiyli(i(l  riilgo  Cur  potiit.s  of  ))aiii  iiiul  irregularity 
of  iintliiu',  iiinl  ttie  sluifl  is  traced  iluwiiward  tn  deteriniiie  its  relations 
(<i  the  eoixlyles.  The  condyles  are  also  j)resscd  together  to  note  the 
(luiii  of  a  tissiire  ninniiig  flown  iK'twecn  them,  or  eacii  is  pras|HHl  between 
the  thumb  and  lingers  and  tlie  effort  made  to  move  them  on  each  other. 

The  j)ositive  .-ign  of  fnictiire  of  eitlier  conilyle  is  its  inde|X'ndeut 
lunbility,  recognized  by  grasjiitig  it  between  the  thumb  and  tingersaiid 
moving  it  backward  and  forward.  Corroborative  evidence,  or  evi<leiice 
tliat  may  be  deemed  snttieieut  in  absence  of  inde|X'n<h'nt  mobility,  is 
pain  on  jwint  pressure  on  the  condyloid  ridge  ami  abnormal  ab(biction 
or  adfluctioii  of  the  forearm,  adduction  in  fnicture  of  tiie  e.xtenial, 
adduction  in  thai  cif  the  iiilenial  condyle,  and  pain,  especially  on  move- 
ment in  the  o|)])o.-.iti'  direclioti. 

Fnicture  of  the  internal  ejiicondyle  is  sliown  by  its  abnormal  mobility. 

The  positive  eviilcnce  in  every  case  is  the  inilepcndent  mobility  of 
the  fragment,  usually  with  crepitus,  and  only  when  that  is  tinnif^- 
ni/.able  liccause  of  the  ini[nissibilily  ol"]iroperly  grasping  the  fragment 
should  the  surgeon  rest  his  diagnosis  upon  other  symptoms.  If  this 
rule  and  that  of  always  determining  the  relative  ))ositions  of  the  end» 
of  the  lione  constituting  the  joint  were  followed,  the  disjistrons  c 
founding  of  fractures  and  dislocations  would  be  much  les,s  frequent 

Treatment. 

The  tendency  to  displacement  e.vcept  by  the  nnsnpportcil  or  mv 
properly  supporte<l  weight  of  the  limb  is  so  slight  that  if  riHlnctioii 
can  be  made  a  ssitisfactorj"  result  should  lie  obtained  in  most  cii 
tlie  exceptions  lieiug  those  in  vvliich  the  functions  of  the  joint  arf  iliniin- 
ished  bv  obstructive  cuHus  or  by  peri-arlicnlar  thickening.  CVmsoijUently 
everv  eifort  should  be  made  to  clfect  cotujilete  r<'duction,es|>ecially  whea 
the  fracture  exteiuls  inti)  the  joint,  even,  if  necessary,  by  ex]M>su 
through  an  iticision,  and  thru  to  |ir<'veut  its  recurrence  by  so  sn]i]Hirt 
iug  the  limb  that  this  cause  of  dis|)hicemeut  may  not  become  operativi 
The  most  important  jioirit  in  most  cases  is  that  the  flexetl  forearm  should 
not  be  su])porteiI  at  the  elbow.  If  a  sling,  with  or  without  a  splint, 
is  drawn  stniglv  about  the  lU'ck  and  uiuler  the  elbow  the  weight  of  the 
limb  is  borne  in  great  part  by  the  olecranon  :  and  this  pressure  l«'ing 
tnuismitted  through  it  to  the  internal  condyle,  or  to  Iwifh  in  snpra^ 
coiulyloid  fracture,  inevitably  forces  the  fragmi'ut  njiward  and  nnKhK-es 
the  distiguring  deformity  of  cnliitus  varus.  The  corresp<in<linp  dis- 
placcUH.'ut  in  fnicture  of  the  external  emidyle,  cubitus  valgus,  is  nmch 
less  easiiv  produce<l.  ('ouse<(nently  the  flexed  forearm  should  Ix*  sup 
ported  at  the  wrist,  and  tlie  liuib  protected  by  a  splint,  preferably  on 
of  plaster  of  Paris  extending  along  the  posterior  aspect  from  the  wri 
to  the  shoulder.  For  the  details  of  special  cases  wbieli  cannot  well 
summarized  the  reader  is  referred  to  the  pre<'ediug  sections,  and  for 
fracture  of  the  adjoining  [>ortions  of  the  nidius  and  ulna  to  the  foUoW' 
ing  chapter. 
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CHAPTER  XX. 


FRACTURES  OF  THK  RUNIiS  UF  THK  FOREARM. 

'^In  the  Vioinity  of  the  Elbow-joint:  Olecranon,  coronoid  process,  bead  and  ned 
of  radiux — Fractures  of  tlie  Shaft:    Iloth  bones,  ulna,  mdiug — In  tlie  Vicin 

^itv  of  the  Wrist:  Of  the  radius,  Colles's,  other  llian  Colles'a. 


1. 


IN  THE  VICINITY  OF  THE  ELBOW-JOINT. 
A.  Fractures  of  the  Olecranon. 


The  frequency  of  fractrircs  of  the  olpcranon  has  been  very  diffiTontly 
Nimateil  by  <lilTeivnt  writtTs,  Maliriii^jiic  jilaciiijr  it  anioiij;  tlit-  nirc^t, 
I'lily  niiH"  case.-*  in  a  total  nf  iiKire  tliaii  2;'.()()  f'nictiircs  treated  (hiriii;^ 
elevcji  ycjirrf  at  the  Hutel-Dieu.  Tlie  talile  in  {"liafilei'  I.  gives  49 
ra.>*sin'a  total  of  6.S91». 

The  line  of  fracture  inav  lir  cld.se  tu  and  jKinillel  with  the  upper  end 
"f  the  prticess,  or  at  any  itileriiiediate  point  above  the  base  of  tlie  eoro- 
tiiiitl  p^^ces■i,  er(i.s.«ing  t\w  Iwme  traii>vei'sely  or  ohliipifly  or  along  a 
V->liape(l  line  cnrres|)(>iidiri};  somewhat  to  tin-  bortlersof  thi'  trianjjiilar 
»ulH'iitaiieoiis  .snrface  of  the  olecranon.  In  rare  i-a.-^es  it  !.■<  coinniiniitrd, 
aiul  soineiiuie.s  is  eom|t<»ni((l.  In  a  very  few  case?  tlie  epiphysis  has 
'"W  broken  off  along  the  line  o{  tlic  conjnfral  cartilage. 

The  commonest  cause  by  Car — 'M  out  of  4')  euso  collected  by  one 
*rit«;r — is  a  fall  upon  the  elbow.  'I'he  tnechatiisrii,  however,  is  appar- 
■■nily  not  simply  that  of  iVactiire  by  direct  violence,  the  bone  is  not 
''fiki'ii  solely  by  a  force  acting  directly  upon  tlie  end  of  (he  a]Jophysis, 
hilt  ihc  contraction  of  ihe  tri(te|)s  must  play  an  impirtant  part  in  it. 
Aiiiunu  t'le  rea-^ons  for  this  belief  are  the  usual  nb.senee  of  the  .signs  of 
"ifoct  violence  niwn  the  surface  of  tlie  rcgiini  siiflicicnt  to  have  eaiisnd 
w  fracture,  and  the  inipossiliility  of  prodiicin^j;  similar  frai-tiires  upon 
the  cndaver  by  this  means.  When  the  fracture  is  produced  e.xperi- 
•"tntaliy  by  <lire<-t  violence,  by  a  blow  with  a  bhitit  object,  llie  bone  is 
|">t  broken  cleanly  and  tninsversely  at  it.'«  narrowest  part,  as  is  the  case 
ID  ninst  fractures  observed  clinically,  but  it  is  crushed  and  split  into 
•"Vcral  pieces.  The  explanation  that  seems  most  plausible  is  that  a 
"liuleti  change  is  effected  in  the  position  of  (lie  forearm  by  tin-  fall 
*'ii'ii  the  miisdes  are  all  tens«\  The  man  falls  with  his  elbow  partly 
'"•nt.rtnd  all  his  muscles  rigid  with  the  effort  to  sive  himself;  his  out- 
'*'*t<'hed  hand  or  the  back  of  his  forearm  encounters  .some  solid  object, 
*1il  the  flexion  of  the  limb  is  suddenly  and  violently  increased,  while 
'"'' "lecranon  is  held  immovable  by  the  trieejis.  The  con.^cfpieitce  is 
"Wt  the  ulna  i.s  bent  about  the  elltow,  and  breaks  at  the  weakest  part 
"'  the  olecranon  if  the  violence  is  received  near  the  elbow,  or,  jierliaps, 
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iiart  of  its  much  tli 


shfift  if  the  violence 


ied 


receive 

i.s  broken  across  tlic  clliow  tis  a  stick  is 


some 
the  haixl  ;  iit  slmrt,  tlie  buuc 
bn>keii  across  ibo  iiiicc. 

( >i'("asii>iiall_v  till!  oiccnirioii  has  been  bruUcii   in  un  attempt  to  redm 
an  old  dislociiticin  or  to  mobilize  a  stit!'  ellKiw  ;  and  it  ha»  Itceii  an(>}if<J 
tliat  a  iiiow  upon  the  Itack  of  (he  ulna  nejir  the  clixiw  can  break  or 
crack  the  oleeniiion  fnini  tlic  articidar  surface  outwanl. 

Muscular  action,  cniitnu-tion  of  tlte  tricej)-!,  appears  to  be  an 
sional  cause,  as  in  tlirowinj:  a  ball  or  vipironsly  pushing  \vilh  the  ell 
partly  flexed.     In  such  fractures  tlie  iniirnient  torn  otf  is  i-mall,  little 


more  than  tlu'  <!orlical  layer  of  the  summit  of  the  process  to  which  the, 
triceps  is  princi|)allv 
usually  at  t! 


uofl 
retj 

•coftfl 
1miW( 

lie 


attached  ;  in  other  cases  the  line  of  fracture  lie 
lie  narrowest  jKirt  of  the  ])roce.ss,  directly  under  the  centr 
of  the  sigmoid  f(i>sa,tliat  which  is  called  by  some  the  centre,  by  others 
the  base,  of  the  olecninon. 

Another  variety  of  fracture,  jtartial  or  complete,  and  produced  from 
wttliin  outward,  has  been  s|)oketi  of  by  diUi-rent  writers  as  theoretically 
possible.  I>ut  has  only  recently  been  oltservwl  and  descril>ed  clinically. 
PitiLjaiiii '  luxuhiced  it  e.xperiuK'Utally  in  the  effort  to  dislocate  the  ulna 
backward  i)V  os'cr-extensiou  (extciisii>n  beyond  the  .•^tniifrht  line)  of  the  fl 
tiirearm.  The  end  of  the  olcer.uion  is  jtres.sed  apn'nt  the  humemsV 
the  lateral  li;^aineiits  resist  the  iiiovenient,  ami  the  prolongation  of  tlie 
elfort  results  in  fracture  of  the  fileenuion  or.  much  more  commonly, <if 
the  thinner  and  weaker  shaft  of  the  ulna,  (iuiutin^  re|>orts  thro' 
cases  of  incomplete  fnictirre  of  the  olecranon  ;  tiie  stu'face  articulatitii: 
with  the  hmiierus  was  broken,  the  dor.s;il  portion  was  unbroken  ;  in  all 
lli<"  -welliiii;  was  moderate,  the  pain  severe,  flexir>n  and  extension  coni- 
jilete  lint  slow.  In  tiie  first  case,  .seen  a  week  after  the  accident, a  snwll 
|»rominenee  could  be  felt  on  the  side  of  the  f>lecranon,  an»l  l>eliind  it 
was  a  notdi  ;  the  u|>per  end  couM  be  s|>runp  Imck  a  little.  In  llic, 
.seconil  ca.se  a  short  sliallow  jiroove  coul<l  be  felt  on  the  outer  side  "ff 
the  olecranon,  at  its  li;ise:  and  in  the  third  the  olecranon  could  also  Ix 
s|>ruiiir.  (iuiiitin  thinks  this  fnictiire  is  frequently  overlooked  md 
treated  as  a  simfyle  contusion.  The  sym]>touis  in  the  thn-e  ca."**! 
dcscrilieil  will,  perhaps,  liardly  be  considered  entirely  demonstnitive.ioj 
the  absence  of  corroborative  testimony  of  direct  examination,  of  »J 
recent  fracture;  ami,  indeed,  it  is  only  by  ndmittinp  that  the  injury  i'| 
a  common  one  ami  has  heretofore  alwavs  been  overlooked  that  if»j 
occurrence  three  times  durinjr  a  short  period  in  the  experience  of  uMJ 
observer  can  seem  probable. 

Sjrmptoms.  Tile  symptoms  of  the  fracture  are  ]ia in,  .swelling,  di?* 
I'laceineut,  and  mobility  of  the  upjK>r  fratrnient,  sometimes  crr(»itiis 
and  loss  of  ])ower,  especially  of  active  extension. 

As  the  result,  apjiarently,  of  tlu'oretical  considerations,  and  of  wh«( 
has  Iteen  observed  in  exc<'ptinital  cases,  the  tendency  to  displacenu'iit 
upward  of  the  frafinieiit  by  the  contraction  of  the  tricejis  hsis  hcon 
.«(miewhat  overstated.     This  action  of  the  muscle  is  frre;»tlv  reslriclti'l 

'  Pinmud  :  Hiot.  Eiirylopiditjiir.  nrt.  (Vjtulc  PI>.  SI"  and  B31. 

'  CJiiiiititi :  nrilraB  znr  I.<>hrc  vnii  ricn  liriicben  des  Olekranon,  Bonn,  ISSl,  AtatnrtW  | 
(VntralbUtt  fiir  Cliirargiv,  1S81.  t>.  7G3. 
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by  the  lateral  aponeurotic  attachments  and  ligaments,  and  by  the  exten- 
sion of  the  insertion  of  the  triceps  along  the  lateral  and  posterior  aspects 
of  the  olecranon,  all  of  which  must  be  ruptured  before  the  fragments 
can  be  widely  separated  and  the  upper  one  drawn  high  up.  In  a  dis- 
cussion in  the  Soci^t6  de  Chirurgie  which  followed  the  presentation  by 
Bardinet  of  a  paper  upon  this  subject,  Robert,  Richert,  and  Gosselin 
testified  to  the  usual  absence  of  separation  in  their  ex{ierience,  and 
similar  testimony  has  since  been  furnished  in  abundance. 

If  the  thick  periosteum  and  tendinous  atUicliments  on  the  sides  and 
back  of  the  olecranon  are  torn,  nothing  remains  to  hold  the  fragments 
together,  and  separation  may  be  effected  either  by  the  contraction  of 
the  triceps,  drawing  the  upper  fragment  away  from  the  shaft  of  the 
bone,  or  by  flexion  of  the  forearm,  drawing  the  bone  away  from  the 
fragment.  In  either  case  coaptation  is  effected  by  extending,  straight- 
ening, the  forearm  upon  the  arm,  because  the  triceps  cannot  draw  the 
fragment  above  the  position  which  it  takes  in  complete  extension 
unless  the  ligaments  which  bind  it  to  the  luimcrus  are  torn,  and  this  is 
a  complication  which  apparently  happens  very  rarely. 

In  old  ununited  cases  the  gradual  retracticm  of  the  triceps  draws 
the  fragment  upward,  but  not  even  in  such  has  it  risen  above  the  ole- 
cranon fossa. 

Another  displacement,  one  that  is  important  because  of  the  danger 
that  the  skin  may  be  broken  by  the  pressiare  to  which  it  leads,  is  an 
angnlar  one  observed  in  a  few  cases  when  the  line  of  fracture  has  been 
near  the  base  of  the  coronoid  process,  and  especially  when  its  direction 
\a&  been  obliquely  downwanl  and  backward  and  the  upper  fragment 
has  ended  in  a  sharp  lower  edge  or  point. 

Coincident  dislocation  of  the  radius  and  idna  forward  is  occasionally 
Men.    (See  Chapter  XLV.,  and  Plate  IX.) 

Mobility  of  the  fragment  is  recognized  by  grasping  it  l)ctween  the 
thumb  and  finger  an<l  moving  it  laterally,  or  l)y  floxing  the  forearm 
gently  while  the  finger  is  pressed  against  the  groove  or  crack  left  by 
the  separation  when  it  is  slight.  If  the  fragments  are  brought  together 
hy  extending  the  forearm  or  drawing  the  upper  fragment  down,  crepi- 
tus can  be  felt. 

If  the  swelling  is  sufficient  to  prevent  recognition  of  these  objective 
••gns,  the  fracture  may  be  suspected  from  the  history  of  tiie  case  and 
'he  loss  or  marked  diminuti<m  of  the  power  of  active  extension. 

Sep»ir.  It  is  very  important,  with  reference  botli  to  the  treatment 
Md  prognosis,  that  the  character  and  extent  of  the  displacement 
•houid  be  known.  As  a  rule,  union  takes  place,  but  it  is  fibrous,  not 
honv;  and  the  restoration  of  function  depends  in  a  measure  \\\wn  the 
jwgth  of  the  fibrous  band.  I  say  "in  a  nicasure,"  for  exjierience 
hs*  shown  in  not  a  few  cases  that  there  may  l)e  cxcciioiit  control  over 
"le  limb  even  with  a  long  fibrous  band  botwccn  the  two  fragments. 
The  disability  sometimes  observed  under  the  opposing  conditions, 
limitation  of  motion  when  the  band  is  short,  is  due  to  adiiosions 
hetween  the  fragment  and  the  humerus,  or  to  change  in  tiio  floxibility 
*na  length  of  the  capsular  bands.  The  proc;>ss  of  repair  involves  two 
"SUgers:  defective  union  or  failure  of  union  between  the  fragments. 


ami  tlip  furnvition  of  tlio  iiitni-articuhir  IjjiikIh  or  changes  in  the  artic- 
ular aixl  iR-ri-urli<'ijliir  tissues. 

Instances  of  Imjmv  imiim  do  exist.  >rulj;aigne  fifjnres  an<l  (les«.TiiK'S 
one  in  iiis  AIIum  (i'lute  XX IW,  H^r.  2),  wliieh,  iiowever,  ilitfcrs 
iiDtaldy  from  tiie  orilinary  fracture,  tlic  liiir  havin;;  run  st)  obiii|Uely 
as  U)  Itring  away  witii  the  olecr.nion  a  lateral  half  of  the  coniiiiii«l  |in>- 
cess.  Many  in.sUuiees  ol"  union  with  very  slight  separation,  if  any, 
and  ajij)ar<'Utly  lioiiy,  have  liccn  repni'ted,  hut  in  <inly  a  few  has  ihe 
climaetei-  of  the  uniiui  licfU  estal»li>lie(l  Ijy  antopsv.  (iurlt'  des^Tilies 
and  pictures  two;  (ine,  a  fracture  lialf  an  inch  from  the  ajK'X  of  t lie 
[irocfss,  uiiiti'd  with  slight  disphu;enient  of  tin-  fraguient  np^aitl  and 
only  a  small  amount  of  callus  on  the  rrntcr  side;  the  line  of  fracture 

is  jtartly  visible  n|M)n  llie  surface 
of  section,  and  complete  extension 
of  (he  joint  is  prevented  l)y  an  ovcr- 
growtli  (tf  hone  at  the  a|>ox.  Tin- 
other  is  an  ohiitpie  (meture  (Fi^'. 
1.J4),  and  has  united  so  eomplctoly 
that  the  only  .sign  of  it  is  "  a  slmi- 
low  grrtove  on  the  under  surfa<«  of 
(he  <ilccnni(>u  running  ohliipiely 
backward    from    the    radial    to   the 


Fi...  ia4. 


Fracture  ufolofTauun ;  Ix.ny  uiiiDii.  (GriiLT.) 


ulnar  side.  The  articular  ciirtilage  is  lacking  in  jiart,  and  the  i-iillii* 
consc<jUcntly  visililc."  Apparently  bony  union  i.s  more  probable  when 
the  fracture  is  obliijue. 

The  length  of  the  fibrous  band  varies  within  very  wide  limit?.  Fig. 
'[■'i^t,  taken  from  Malgaignc,  represents  a  comparatively  short  Itaml 
and  one  tliat  presents  anuthi-r  peculiarity  in  that  it  consists  of  twi 
lat'-ral  bands  with  a  centvtd  int<*rval  or  pip.  This  is  by  fiir  the  moA 
common  mode  <if  reunion,  and  although  several  ca.ses  have  1kh.'D 
rejiorted  in  which  the  patient  a[(jx;ared  to  have  regained  full  use  of  the 
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of  positions  and  movements  wliicli  re»[uire  the  espt'ciul  action  of  the 
triceps',  but   it  exists  and   can    Ik?   rcjulilv  domoiistntlcd.     MiilpJUfrne 

tdcscrihes  a  case  in  whidi  tlie  frdg-moni  ajipurctillv  !i:id  lutt  rciinitcti 
witli  the  shaft,  and  yet  tiie  patient  cmild  iim'  the  limit  actively,  and 
even  liandle  a  sword  or  a  fnil.  (Mi  exaiutiiatinii  it  was  foimd,  how- 
ever, that  the  vigor  and  strength  of  tlie  arm  (k']H'iidfd  largely  upon  \ls 
position,  being  greatest  when  the  hand  was  siipiiiate<t  and  the  arm 
aejiendent,  and  disajUK-aring  almost  entirely  when  (he  arm  was  raised 
above  the  horizontal  line. 

Failure  of  union,  as  in  the  case  just  ntentiotRMl,  is  not  very  inicoin- 

mon  ;  the  upper  fmgment  may  remain  lively  nifivable,  or  it  may  bcfume 

adherent  to  the  humerus.     An  example  of  the  latter  condition  csinie 

^B  un<ier  my  observation  in  Bellevue  Hospital.     The  ptitient,  John   A., 

^ftfifty-six  years  old,  was  admitted  in  August,  1880,  for  some  slight  alfcc- 

"  U<in,  and  while  examining  him  I  noticed  the  d<'fect  in  the  right  eliictw. 

He  said  that  when  about  twenty  years  old  he  fell  from  a  truck,  striking 

U|n>n  tlie  elbow.     The  limb  was  treatetl  in  a  rectangular  sjiliiit.     The 

up|»er  fragment,  as  shown  in  Fig.  ISG,  was  .slightly  drawn  ii[iand  some- 

wliat  tilted,  and  was  lirnily  adherent  to  the  humerus.     The  foivarm 

coiild  Im?  completely  flexed  anil  couhl  be  extended  to  135  degrees,  tlie 

force  of  extension  being  very  feeble. 

Fio.  13«. 


Utttnltu]  frarlurc  of  the  olorrntKin.    *.  the  upjier  rra^ment ;  D,  the  external  condyle. 

hi  tlie  majority  of  cases  union  takes  place  with  but  little  scfiaration 
""'I  with  full  restoration  of  function,  su  far  at  least  as  (tower  is  con- 
wiitoi,  although  extcnsi(»ii  is  often  incomplete. 

,  A  siill  nion-  unfortunate  result,  anchylosis  of  the  joint,  lias  followed 
JJJ  "  *m;ill  number  of  i-4ises.  Malgaignc  (piotes  from  Camper  am) 
'"'It'll  iin  anaton)ic4il  s|>ecimen  of  bony  fusion,  and  altlmugh  it  is  not 
'pf"'ihi-ally  asserted  that  the  union  was  between  the  ulna  and  the 
iiunienis,  this  s<H'm^  probable  from  the  context.  Thierry,  according 
•"  I  iii|,'aiid,  reporte<l  two  cases  of  arlieuiar  rigidity  that  had  lasted,  the 
"IP  lur  hix  months,  the  other  for  a  year,  in  spite  of  the  most  persistent 
wnrti  to  overcome  it.  I  have  seen  a  ca.«e  in  which  the  joint  was  stiff 
'"  "ill  extension  after  wiring  of  the  fragments,  although  the  o])eration- 
"ound  had  healed  without  su]ipuration. 
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The  course  nf  tlic  fnicture  is  onlinarily  very  simple  ami  unoompli- 
eated  ;  tiic  swclliiifj:  siihsiclejs  pnnii|ttly  ami  union  takes  place  in  fmni 
tliree  to  four  weeks. 

Treatment.  Itisciission  concerning  the  pr()|icr  treatment  of  fracture 
o("  tile  olecranon  has  Uirncd  mainly  upon  tlie  position  to  l>o  given  U> 
the  limb,  sunie  IkvoriMg  the  c.\lcuiled  position  in  order  t«i  secure  closer 
union  of  the  ligiiiiient.s,  tjthers  recommending  Hexion,  either  hecauM 
they  di<l  not  icaf  sep:ir;iti<vn  of  the  fragment,-!  and  Miught  ihe  position 
that  eoidd  U'  kept  with  the  least  diseonitiirt,  or  hei-au^e  they  feared 
aiiehylo>is  and  wished  to  have  the  lind»  in  the  nn)st  favoralde  [K)sition 
if  it  should  (iceiir.  It  is  evident  from  the  facts  that  have  been  alrcjidy 
stated  that  neither  the  first  nor  the  tlitrd  reason  is  suHicicnt  to  establis^li 
a  rule  of  [iraelice  to  be  followed  in  all  cases.  The  probability  of  the 
oci'urrence  oi'  anchylosis  after  sim]iK'  fracture  is  very  .<^n)all.  (»o  small 
that  it  ought  not  to  be  weighed  against  that  of  non-union  when  the 
fragments  are  .•^eparate^l  rather  witK-ly.  On  the  other  hand,  ihi-  s<'j)a- 
ration  at  first  is  sfi  slight  in  many  eases  and  the  extendetl  position  so 
unnecessary  to  overcome  it  that  if  partial  flexion  is  more  comfortuhle 
to  tlie  patieut,  if  it  makes  the  restmint  less  irksome,  it  should  not  be 
denied  hiui.  Kurtherniore,  there  up|H'ars  to  be  danger  of  twt>  displace- 
ments in  coiupli'te  extension  :  if  the  I'ractnre  is  at  or  near  the  bas<'  of 
the  process  (he  uliia  can  he  readily  dislocated  forward  :  and  seconilly, 
ertiisiun  into  the  joint  or  swelling  id'  ihc  ca])snle  may  prevent  the  tipuf 
the  olecranon  from  sinking  into  the  olecranon  fossa  to  the  usual  depth, 
and  under  such  circum-tarices  complete  extension  of  the  forearm  would 
t-aiise  a  tilting,  an  angular  displa/'cmciit  of  tins  fragment*  This  latter 
point  has  been  made  by  several  writers  upoti  theoretical  grounds  alone, 
Imt,  altliongli  it  seems  [ilausilile,  no  coMtirmatory  observation  has  l)een 
made,  si>  far  as  I  know. 

Tlie  aim  of  treatment  sfioiild  be  to  secure  bony  tiidon  if  |)o.ssible,  and, 
failing  that,  close  fibrous  union,  and  thi.s  consideration  will  regulate  Ihe 
position  to  be  given  to  tlic  arm.  W  there  is  wide  separation  whieb 
increases  as  the  elbow  is  flexed,  if  the  fragni<'Uts  cannot  be  brought 
well  together  exi'cpt  by  extending  the  forearm,  that  |)osition  musi 
Ix}  taken  and  kept  mitil  consolidation  is  well  advanced.  If,  on 
the  other  hand,  the  .-icparation  is  slight  and  tlie  up|H'r  fragmen 
follows  the  movements  of  the  lower,  if  they  can  be  easily  brought  t<t- 
getlter  and  kept  so  by  moderate  traction  upon  the  ujijkt  one,  th^ 
jiaticTit  may  be  safely  allowed  the  comfort  of  (lie  partly  flexed  posi- 
tion. 

Apparently  it  is  not  often  necesssiry  to  take  especial  measures  to<lr3W 
the  upper  fragment  down  to  the  htwer  one,  and  even  when  there  is  con- 
siderable separati<in  between  them  in  the  flexed  po.eition  it  is  usualK 
snflieient    simply  to  extend   the  elbow.     Somo  methods  of  treiitnn*nt 
however,  have  been  designed  witli   (he  es|M'cial   intention  of  drawiiijj 
the  fragmetit  down,  and  it  has  been  sought  toaecomplish  this  by  figure- 
of-eight  bandages  ]iassing  alioveand  below  the  fnigment  and  cnissing  in 
front  of  tiie  ell)ow,  or  by  circular  banils  about  the  arm  drawn  together 
by  longitudinal  ones.      In  (tthers,  strips  of  adhesive  plaster  have  been 
applied  to  the  skin  above  tlie  olecranon,  dniwn  down  snugly,  and  fast- 
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ened  to  the  skin  of  the  forearm  or  to  the  splints ;  sometimes  the  plaster 
is  cut  in  the  form  of  a  U,  the  olecranon  lying  in  the  angle  and  tne  two 
sides  passing  along  the  forearm. 

Metal  hooks  similar  to  those  used  in  fracture  of  the  patella  have 
also  been  used  here  successfully,  although  not  frequently.  I  do  not 
know  when  or  by  whom  they  were  first  employed,  but  Busch  recom- 
mended them  in  1864,  and  Pineaud'  speaks  of  the  use  of  a  similar 
method  "a  very  long  time  ago  by  Prof.  Rigaud,  of  Strasburg.  It 
is  sufficient  that  the  hook  should  have  but  a  single  point  at  the  upper 
end,  and  at  the  other  end  should  be  made  fast  to  a  gypsum  bandage 
covering  the  arm  and  forearm  and  provi<le<l  with  a  lai^e  fenestra 
behind  the  elbow. 

The  best  splint  is  an  anterior  one  ma<le  fast  to  the  limb  by  a  roller 
bandage  or  a  fenestrated  gypsum  bandage.     It  is  not  worth  while,  I 
think,  to  try  to  force  the  upper  fragment  down  by  turns  of  a  roller 
bandage,  because  this  can  be  done  much  more  effectively  when  necessary 
by  adhesive  plaster  or  hooks.     In  short,  the  treatment  to  be  reconi- 
mende<l  is  as  follows :  If  the  sejmration  is  slight  and  is  not  increased 
by  the  flexed  position  it  is  only  net;essary  to  immobilize  the  limb  with 
the  forearm  slightly  flexwl,  about  midway  between  complete  extension 
an<\  flexion  at  a  right  angle,  and  for  this  purpose  an  anterior  splint  of 
wood  or  of  plaster  of  Paris  is  sufficient  and  convenient.     If  the  frag- 
ment shows  any  tendency  to  be  drawn  up  it  should  be  secured  with 
adhesive  plaster.     If,  on  the  other  hand,  there  is  notable  separation, 
and  if  the  separation  is  increased  by  flexion  of  the  forearm,  the  exten- 
sion should  be  complete  enough  to  bring  the  fragments  together,  and  it 
should  be  aide<l  by  adhesive  plaster  or  h(M>ks.     The  fenestrated  gypsum 
bandage  seems  to  l)e  the  one  best  fitted  for  this  purpose,  and  the  fenes- 
tra should  be  large  enough  and  so  placed  as  to  permit  inspection  of  the 
*atof  fracture.     If  Malgaigne's  hooks  are  used  in  connection  with  it 
one  hook  or  pair  of  hooks  should  be  forced  through  the  tendon  of  the 
tnceps  down  to  the  bone,  and    the  other  pair  fixed  to  the  gypsum 
Mndage  below  the  fenestra.     In  one  of  three  cases  re(!orded  by  Quin- 
J'",'  the  hooks  remained    in    place    four  weeks  without  causing  any 
inflammatory  symptoms. 

If  the  patient  is  rheumatic,  or  if  the  reaction  has  been  severe  and 
prolonged  and  anchylosis  is  feared,  it  is  well  to  change  the  degree  of 
fl«ion  slightly  from  time  to  time  after  the  pain  and  inflammation  have 
disappeared  ;  and  if  the  tendency  to  scj)aration  issliglit  this  chtinge  of 
P<*"tion  may  be  begun  quite  early.  It  must  be  done  very  gently  and 
wotiously,  and  the  upper  fragment  must  be  su])p()rto<l  by  tlie  finger  in 
™]"ef  that  the  adhesions  may  not  be  ruptured.  In  a  case  rej)ortcd  by 
"ingaud,*  the  callus  was  broken  by  this  attcnij)t  at  passive  motion  ; 
•"das  the  surgeon  did  not  dare  to  immobilize  the  joint  agiiin  for  three 
or  four  weeks  he  applied  a  plaster  bandage  to  the  forearm,  and  used  it 
"the  support  for  a  pair  of  Malgaigne's  hooks  by  which  he  was  enabled 

'  Pingaad:  Diet.  Encyclopiidiqnc,  art.  Condc,  p.  t>3il  (1S78). 
■Qniiitin  :  Cuntralblatt  fiir  Chirur)tic,  issl,  p.  764. 
*  Pingsad  :  Gazette  Hebdomadaire,  Hay  21,  1ST5. 


to  keep  tlie  fragment  perfectly  in  place,  and  at  the  same  time  to  movo 
the  cIImiw  as  iiiiH'li  IIS  lie  wislied. 

Liiiiciistoii)  '  iiM'il  ill  oiic"  ease  a  nietlidd  of  preliiniiiarv  treatment 
recdtiiiiii'iKicil  i)_v  Vntkiiianti  in  fr-aeture  of  ih<-  jiatella  :  a.s|iiratioii  of 
tlie  joint  to  remove  the  IiIoihI  and  synovia.  Tliere  was  separation  to 
the  extent  of  lialf  an  in<'h  and  the  joint  was  distendetl  ;  he  reniove<l  ot) 
C.C.  (alxmt  IJ  onnees),  ilressed  the  lindi  in  the  extende<l  position  uprm 
an  anterior  splint,  and  drew  tlown  the  fragment  l>v  means  of  longitti- 
<linal  strips  of  adiiesive  [itaster  renewed  ahoni  onee  a  week.  Ueoover)' 
Icillowed  withont  di.sj)laeeiiient  and  witii  fall  nse  of  the  joint.  Another 
case  is  reported  in  tlie  Criilrdlfilalt  fiir  t'hinuyii',  I880,  p.  nliK 

In  a  few  oa.«ies  tiie  fragments  have  been  wired  together  ;  when  resort 
to  such  a  measure  was  deemed  necessiirv  1  have  preferred  siitiin-:! 
throiigli  tlie  lihro-jH-riosteiim  adjoining  the  fnieliire,  or  a  suture  tliroiieh 
the  ti'iulun  of  the  trie«ps  and  a  hole  ilrille<l  tRinsversely  in  the  ulna 
hctow  the  fracture. 

In  a  few  erases  of  fihrous  union  wtlh  nineh  separation  and  eonse<|Uent 
disiddlity  upenitive  measures,  according  to  some  of  the  variou»  j)lant 
mentioned  in  Chapter  VIII.,  have  heen  undertaken  to  obtain  eloser 
union;  and  since  the  introduction  of  the  antiseptic  mctluKl  s<jme  sur- 
geons have  olitaincd  good  results  hy  e.xeising  the  liiirous  band  and 
wiring  the  fragments  together. 


B.  Fractures  of  the  Coronoid  Process.' 

This  fnicture.  the  frequeney  of  w  liieh  has  been  miieh  di8putc<i,  is 
umpiestionably  very  rare  except  as  a  complication  of  dislocation  of  the 
ulna  haekwurd. 


Fio.  137. 


Pio.  138. 


) 


Fracture  oT  the  curuiiuid  prucuu  of  tbc  right  ulna. 
TTnitt^d  with  exubfrant  caMub  on  the  nnterior  Biirfwc, 
line  of  fractnri'  ptUI  vlttllilf  <>n  the  articular  surface, 
a,  aaniall  fragroent  brokoii  from  the  articular  border 
«rtbc  olecranon  ami  reiinlteil.    (Ui  ki.t.i 


Fracture  nf  the  coronoid  proetw*"* 
thi-  head  of  the  radius.  (»»"«.) 


So  far  as  can  be  inferred  from  the  few  detailed  dcsj-riptions  of  s[>W' 
mens  the  tine  of  fracture  cros.se.s  the   process  transversely  or  sonicwb»l 

'  Lniiciisttiin  :  Cenlralblntt  fiir  Cliinirgie.  IRsl.  p.  172. 

'  The  references  to  tin-  sjiecinicns  in  tlie  first  eitition  arc :  Cooper,  Fnicturw  and  W** 
locutions,  p.  411  ;  S.  t'oojicr  uiid  (iilisnii,  qunled  bv  Huiiiillim  :  Velp«'aii,  Annalrj  if  I* 
Chir,  1S13.  vol.  ix.  p. !»«:  Bt-ranl.  Diet,  di-  Mid.,  en  envois.,  art.  Conde,  p,  2*.'* ; 'i'"''"' 
vol.  i.  p.  41  ;  Bryant's  Surg.,  .'Id  .\ni.  ed..  vol.  i.p.  SItT:  fwn  In  Holmes's  Svsti^m,  Am  «•'" 
vol  i.  pp.  HTi'X  SW);  Aiinandalr.  Mediral  Times  and  RaKette,  IS?.'!,  vof  i.  p.  .'*«,  an* 
Edinburgh  Medinil  .Tonriiiil,  Feliniary.  iss,"i,  p.  6H1.  Forap«tsonal  cane  seethe  followinl 
section,  Frttctiire:^  uf  the  Head  and  Neck  of  the  Radius. 


FRACTURES  OF  THE  DOSES  OF  TUE  FOREARM. 


2(j; 


Wtquclv  at  about  imo-foiiiili   of"   an   iiirli   liclow    its  a]K'x,   and   may 


I' lo.se  I 


TiMUUtc   witu  u  flo.se  iKiny    union  or  li_v  a  (ilnv 


til> 


hand.      W'lien   tin 


u 

t 


uiiiuii  id  clode  and  buuy  titore  may  b«<  u  soaicwliat  exuberant  uilhis 
ujhjh  the  anterior  asiK-el  of  tlic  pi-oees.s,  tltie  |inilnil)ly  to  tlie  stripping 
U]»  of  the  perio.^tourn  or  tendon. 

In  .VnnandaK''^  three  case.s  the  fracture  wa.s  a.-isociatcd  witli  an  old 
unretiuccd  dir<loeation  of  the  elbow  baekward,  aii<l  the  pr(H'e.<.'<  had 
;4inite<l  with  the  baek  uf  the  liuiuerus. 

rhe  lueoliaiiisui  in  the  great  majority  of  ca.'^es  i.s  by  indireet  violence 
xerteil  in  r-iieii  a  way  a.s  to  cause  di.-slocation  of  the  jctint  backward  and 
to  break  off  the  jK)int  of  the  [troce.ss  a.s   it  \s  f(»reed   ]ia>t  the  trochlea, 
and  ill  such  esi^'.s  there  is  also  .soiiietinies  fracture  of  the  anterior  [mr- 
tion  of  the  head  of  the  ridius.      In  one  cast'  luentioncd    by    Lotzlii'ck  ' 
the  priKX'ss  appeared   to  have   been   broken  off  l)y  dirwt   violence;  a 
soldier  was  struck  in  the  ellww  by  a  piwje  of  a  sliell  which  cuiised  a 
severe  (.N>ntusion  iiiit  no  oik-u  wound.     Two  months  afterward  tlic  coro- 
noid  process  could  be  felt  as  a  movable  ImjiIv,  ami  by  prcssiiifx    it  down 
it  rould  be  nia<le  to  rub  against  the  ulna  with  a  crcakiiiir  sound.      Ac»- 
l>iineture  ])roved   the  supi>o.sed   fragment  to  be  a  hard  .solid  body.      In 
another  ease,  that  of  a  boy  fourteen  years  old,  tiie  jirocess  was  broken  otf 
by  extreme  Hexion  of  the  elbow.     A  somewliat  similar  personal  cxjh;- 
ricnce  may  be  mentione<l  a.s  corroborative  of  this  mcchaiiisin  to  a  cer- 
tain extent,      1  exci.sed  an  elbow   for  siipjmrative  disease  of  the  joint, 
Uninij;  Ullier's  |K)stero-lat('ral  iiuMsiun.     In  ordei'  to  liicilitate  thoelcari- 
iiigiif  the  external  condyle,  ami  liefore  thenlccnimni  had  lieen  loiichi'il, 
1  linked  the  assistant  to  Hex  the  elbow  ;   he  did  >o  with  .some  force,  and 
f<;lt  something  snap.     About  half  an  inch  of  lite  eorouoid  proce.ss  was 
"'umi  to  have  Iteen  broken  off.      It  seeme(l,  however,  to  be  tmusnally 
'"»(;  anil   prominent.  jMissibly   iiy  ossification  of  the  attacked  capsule  in 
uiiiscijiienee  of  the  prolonged  inilammatiiPii. 

A>  regards  ex|}erimeii(  u|k)Ii  tlie  cadaver  wi'  have  the  nssertioii  of 
Maipiijriic,-  that  in  priKlueing  dislocations  backward  he  broke  otl'  the 
"■'"I  of  the  c<.)ron<»id  proce.s.s  (piite  fretpieiHly.  aitd  the  more  detailed 
"'iiilt'^of  Lotzbeek  wiio  fixed  the  elbow  in  a  slightly  flexed  ]>osilion  by 
"•wins  of  .1  gypsum  bandage  and  then  by  striking  n|>i>n  tlie  palm  of 
|''''lmiiil  broke  the  eoronoiil  jiriH-ess  live  times  in  ten  attempts.  \'ary- 
'"Kilic  experiment  by  exteniling  (he  ell)ow  completely  he  suctieeded  in 
l'f>"liiciiig  the  fracture  only  once. 

IIk' iii(>elianism  of  this  production  and  the  anatomical  relations  of 
""MiriKX'ss  explnin  the  union  with  sliy:ht  displacement  shown  in  some 
'*' till' specimens  and  the  <lif1ietilty  <d'  diagnosis  during  life.  The  tcn- 
''""iiftlie  brachialis  anticus  is  iiisertcil  not  upon  the  top  of  the  process 
"'"  ii[Hin  its  anterior  aspect  and  base,  and  the  articular  capsule  is 
'"-'ii'lifd  all  along  its  edge.  When  it  is  broken  off  by  being  forced 
['a'kwiiril  ag:iinst  the  trochlea  its  eoniiection  with  the  uhia  is  jireserved 
'"  fri>nt  bv  the  tough  attaehmeiit.s  of  the  tendon,  ant]  tlierefore  instead 
"■  Ix'inn  displaced  bodily  along  the  anterior  aspect  of  the  bone  it  is 
pf^hjiljly  only  tilted   forwar<l.      Its  vitality  is  assured   in  any  eji.se  by 

■  I..otic(H-ck  :  Sohiin<lt'a  .Iiihrl>uch,  18G0,  vol.  ozzix.  p.  134. 
'  Halgsifttiv :  Lnxatiun.i.  p.  ti:t4. 
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its  ciinueclton  M'itli  llie  cajwulc,  and    when   the  dislonilion  is  ixmIui 
the  fragment  is  liehi  exactly  in  jiiace  hy  the  tendon  oi"  tlie  braeiiiulis 
unticii.s  in  fVimt  and  the  liuiuerus  Itehiud. 

The  ^yln]lt(lnls  and  the  means  of  diagnosis,  in  view  of  the  uncer- 
tainty iif  the  diagnosis  in  the  sn])|i()sed  eases,  eannot  be  jKisiiivelr 
desorilied  ;  tliiisc  which  have  been  deemed  sufficient  are:  disloeatiim 
backward,  easy  retiiictiun,  gre^it  tentleiicy  to  recurrence,  possiidy  crcpi- 
ttis,  Mtid  the  prcsi'hce  of  a  hai'il  movaiilc  body  in  front  of  the  ell>ow  in 
tiic  line  of  the  lendoii  of  ilie  bnicliialis  auiicns.  In  a  personal  case 
the  sujtposed  fragrneiit  ivtiild  be  I'cadily  grasjK'd  between  the  tiiutnU 
and  finger  and  movci]   tVecly  to  and  fro. 

Treatment.  The  irealnunt  lonsists  in  innnobilizatioii  of  the  joint 
fie.xed  to  a  rigiit  angle  or  beyond.  The  degree  of  flexion  and  the  com- 
pleteuess  of  ilie  ifutiiobili/ution  may  vary  witii  tiie  tendency  to  dis- 
plai-eiuent.  If  the  latter  is  great,  experience  has  siiown  that  it  is  l)est 
opposed  by  increasing  the  He.xion  ;  and,  of  course,  couijiK-te  imnioltil- 
iz-ation  gives  a<lditiiina!  secm-ity.  The  inniiobilization  .sliouhl  be  main- 
tained as  long  as  the  tendency  to  ^li^location  exists;  when  that  c«»M•^ 
the  splint  liecuincs  iiuncccssary,  and  the  only  indication  then  is  to  niiiin- 
tu'ui  suHicient  ticxioii  (o  tiniir  priim|tt  aii<l  close  union.  The  slight 
motion  ill  the  joint  permitted  by  a  sling,  if  it  is  painlesi?,  dinjiuislies 
the  resulting  stillVicss, 


I 


C.  Fractures  of  the  Head  and  Neck  of  the  Radius. 

Oiir  knowledge  of  ihi'^  varicly  of  fracture  is  drawn  from  alxnit  a 
score  nf  s[K'cinii'n>,  old  or  recent,  and  a  few  more  or  le^s  «loubtfnl  clin- 
ical cases.'  The  line  of  fracture  nuiy  .separate  a  small  |)ortioD  of  the 
head,  about  one-third,  or  a  much  larger  portion,  passing  down  throupli 
the  neck,  or  may  split  the  head  into  two  or  more  pieces  ami  se|iarate 
ail  of  them  fnun  the  shaft.  I  know  of  only  one  specimen  (Mutter)  of 
fnicfure  of  the  neck  without  splitting  of  the  head,  but  t«o  sjieciinensj 
of  separation  of'  t!u'  epipliysis  liave  been  reported. 

Cause.  The  cause  may  be  a  blow  iijion  (he  hea<l  of  the  lyonc  (Slim- 
son,  ("heyne.  Delorme),  or  a  wrench  of  the  forearm,  probably  for<«d 
abthietion  (Stinison),  or  the  injury  may  occur  as  an  incident  of  a  back- 
ward dislocation  of  both  bones  of  the  forearm  ;  the  latter  seems  to  In' 
by  far  the  most  frerpieiit  caii.«e.  The  form  of  the  frjictnrc  varies  with 
the  cunse  :  fracture  of  a  small  portion  ot'  the  head  is  the  form  seen  in 
dislocation  and  in  iVaetnre  by  direct  violence;  the  more  extensive  frac'- 
tiires — s|ilitting  of  the  head  and  ctmipletc  seftaration  from  the  shaft- 
are  rarer  and  are  seen  when  the  limb  has  been  violently  wrenelH-d.  I 
have  seen  three  of  the  former — two  in  di.-location  and  one  by  dirttt 
vioh'nce — and  three  of  the  latter  verified  by  arthrotorny  and  three pr<'l»- 
able  <'ases  obsj^rved  elir.ieatly. 

'  Sw  (111.  Iit«t  five  of  Or'  rcfcreii«-s  quoted  in  tlio  preceding  M-ctiuii :  Hudtes.  flosloK 
Medieiil  and  Siiriricnl  Jmiriinl,  ISW,  |i.  ;w<,  aud  1ST7,  p.  •>•'>;  «?veii  case.s  cir  fqiociinf''' 
i|iiol>-d  iir  desM-rilK-d  in  tlif  llrst  ediliiin  :  Cheyiie,  Hritiitl)  Mediral  Joiiniiil.  Miireli  7.  iJOl: 
neloriiie,  (iiu!.  de.t  ih'iji.,  Manli  IT,  IMiU  :  .'<tim!>nii.  New  York  Modirnl  Jniinial.  Nov.  J4, 
IHSS,  and  .Iiiii.  .'tfl.  IHSn.'.  mid  .\iiiiiils  of  Siiipeiy,  .Mnrcli  mid  .^pril.  l(*9s  ;  ilelferirh.  frU- 
tiirrji  and  liislrK-jilioiis.  |i.  IT'.*;  .Inyle.  Bull,  de  1«  Soc.  Auat.,  JaDuao',  ltdlS;  Pinnw. 
DiMitsclie  Zcilwlir.  fiir  (liir.,  1SS3,  p.  1)31. 
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In  the  cases  accompanying  dislocation  a  small  piece,  comprising 
a1>out  one-third  of  the  periphery,  is  broken  off,  probably  the  portion 
that  is  anterior  when  the  head  is  force<l  past  the  capitellum.  I  have 
found  it  lying,  after  reduction  of  the  dislocation,  beneath  the  external 
epicondyle  l)etween  the  radius  and  the  olecranon,  and  the  portion  of 
the  head  of  the  radius  accessible  to  palpation  did  not  comprise  the  gap 
left  by  the  fracture. 

In  a  case  of  fracture  by  direct  violence  (kick  by  a  horse)  Cheyne 
found  the  fragment  in  the  same  place  and  removed  it,  as  he  did  also 
in  another  supposed  to  be  by  direct  violence ;  in  another  Delorme 
recognized  abnormal  mobility  of  the  undisplaced  fragment  and  treated 
it  by  immobilization,  obtaining  complete  restoration  of  function.  In 
mine  the  patient  did  not  come  under  observation  until  after  suppura- 
tion of  the  joint  had  occurre<l ;  resection  was  done. 

My  three  certain  cases  of  fracture  by  violence  acting  through  the 
forearm  resemble  one  another  closely.  In  each  the  cause  was  a  fall 
from  a  height,  the  arm  being  caught  under  the  body.  I  imagine  that 
the  immediate  cause  was  violent  abduction  of  the  forearm.  Fig.  139 
shows  the  lines  of  fracture.  In  the  first,  one  of  the  two  smaller  frag- 
ments was  displaced  outward  and  backwanl,  and  a  primary  excision  of 
the  head  and  neck  was  done,  with  a  gcxxl  functional  result.  It  was 
tliought  that  the  coronoid  process  also  was  broken.  In  tlie  second 
there  was  no  recognizable  displacement  at  first,  and  I  was  not  entirely 
certain  of  the  character  of  the  injury ;  after  immobilization  for  four 
weeks  the  functional  result  seemeid  so  likely  to  be  bad  tliat  I  opene<l 
the  joint  and  removed  the  head  and  neck,  finding  the  larger  fragment 
tlisplacetl  angularly  outward  and  backward  and  reunite<l  with  the  shaft. 
In  the  third  case  there  were  two  large  pieces  and  a  crush  of  the  inter- 

FiG.  139. 


rncture  of  head  and  neck  of  radius,    a,  first  case :  b,  second  case : 
corresponding  to  the  gap  was  crushed. 


(;,  third  case ;  the  portion 


'B'Hliate  portion,  also  fracture  of  the  coronoid  process  and  slight  dis- 
placement backward  of  the  ulna.  I  saw  the  pnticnt  a  month  after  the 
*ccident  and  removed  the  head  of  the  radius.  Tiie  oases  ar<>  reported 
10  detail  in  the  references  given  above.  In  one  case  ()i)served  clinically 
(details  in  first  edition)  reunion  followed,  with  a  good  functional  result, 
|*Wthstanding  a  notable  enlargement  of  tlie  upper  cn<l  of  the  radius ; 
I"  the  other  rotation  of  the  forearm  was  lost.  I  have  also  had  a  case 
'0  which  the  head  of  the  radius  was  l)roken  by  a  jiistol -bullet  entering 
from  the  outer  side  and  above.     I  excised  the  head,  and  the  functional 
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Two  of  Mutter's  s[Kcimens  anil  Helferich's  show  a  small  portion  of 
the  head  hnikcn  off  and  rctinit«?<l  with  displacement.  Mutter's  third 
upt'cimen  siinw?  nnioii  with  niiirkcd  iinfriilar  displac-enient  after  fracture 
of  till'  neck  at  the  ujipcr  niiirjjin  nf  tiio  hicipiuil  lul>erosity.  In  I'in- 
ner's  the  s^mall  fnigrncnt  was  ehnrnated  hut  nut  reunited,  and  in 
Delorme's  the  frajinient  reunited  with  conservation  of  function. 

These  cases  show  th:it  union  is  possible,  even  probable,  after  frncturo 
of  the  neck  or  of  tht'  liead  ;  in  my  case  in  which  suppuration  folliiwe<l 
the  patient  was  a  delicate  strumous  hid  in  whom  any  serious  joint  lesion 
would  have  h«H?n  likely  lo  have  that  result. 

Mutter's  specimen  of  fracture  of  the  neck  alone  is  without  history 
of  the  cause  or  symptoms  ;  in  Annandale's  the  patient,  a  inau  forty 
years  ohl,  received  a  severe  jar  of  the  elbow  by  striking  his  wri.st 
against  his  knee  while  shovellinp.  He  did  not  sock  tresitment  imtil 
si.\  weeks  later.  After  a  month's  inmiohiliziition  the  joint  was  opened; 
the  head  was  fonntl  loose  and  the  neck  Mtrnpliit-il, 

Diagnosis.  The  diagnosis  after  fniclure  of  a  sninll  jiortion  ncc<im- 
jHinyiiig  a  dislor.-ition  or  by  <lirect  violence  is  easy  if  the  fragment  is 
displaced  In  the  position  beside  the  olecnumn  wiiich  if  has  m-rnpietl  in 
nupst  of  the  reportetl  cases,  for  it  can  then  i>e  readily  palpate<l.  Its 
removal  is  ea.sy,  and  it.s  loss  ap|)ears  to  entjiil  no  disability.  The  1«« 
of  rotation  observeil  in  one  case  after  removal  wiis  probably  due  to 
adhesions  between  the  surliice  of  friiciure  and  the  ca])sule. 

In  the  cases  <if  more  ext<'nsive  breaking  tiie  diagnosis  is  easy  if  tlicn> 
is  enough  displacement  of  the  head  to  be  recognized  by  ]mlpation  anil 
if  its  separation  from  the  shaft  is  shown  by  its  failure  to  share  in  rotii- 
tory  movements  of  the  forearm.  In  n»y  si-coml  case  the  head  rotated 
with  tile  shaft,  auil  the  only  sign  [tointing  to  its  fracture  was  an  occji- 
siunal  click  perceived  during  rottiliou  nt'  llie  t'orearm  ;  there  was  al^" 
niaikMl  abn<irnud  l;ttend  mobility,  espeeinlly  adduction  of  the  forwimi, 
anti  sharp  [niin  on  aliduetion. 

Tlie  jiro[ter  treatment  of  this  con<lition  is  not  so  clear ;  one  of  my 
cases  regained  goo<l  use  of  the  i<iint  without  ojieration  ;  another  did  the 
same  after  a  prininry  excision  ;  the  thini  jin<l  fourth  had  c<impletely 
lost  rotation  and  ]H-eserved  oidy  '20  to  40  degrees  of  flexion  and  exten- 
sion at  tiie  end  of  four  and  tive  weeks  when  I  removed  the  reuniting 
fragnn'iits  ;  tlie  removal  eonstdenibly  improved  the  conilition. 

Fracture  llirougli  the  neck  alone  should  thenretically  sliow  failure  "f 
the  head  to  share  in  the  rotation  of  the  forearm,  with  crepitus,  if  it  is 
held  tlrinly  ag.iinst  ilie  ulna  by  the  jiressure  of  the  thumb  during  tlie 
nianipniatioi).  In  the  treatment  the  pos.«il)ility  of  angular  di.-phii*- 
nient  sliown  in  Mutter's  specimen  and  observeil  by  Hamilton  in  three 
ctises  supjMised  to  be  of  this  charjicter  -hoidd  l>e  borne  in  mind.  It 
has  been  attributed  to  the  pull  of  the  biee|)s  upon  the  lower  fnigtTicnti 
but  consideritig  that  injuries  of  the  eliiow  are  comnmnly  treatcfl  in  the 
Hexed  position  which  would  prevent  that  pull  I  doitlit  that  agencv, 
although  unable  to  suggest  a  sutisfartory  one.  Possibly  the  j»res«iire 
of  the  soft  parts  in  the  tlexui'r  of  the  joint  when  it  is  flexed,  or  ulnhic- 
tion  of  the  fiu'earm  by  the  weight  of  the  arm  when  the  wrist  rests  upm 
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he  fmnt  of  tlie  Iwiily  may  bo  a  factor.     If  tlio  inrll   nf  the  biceps  is 
the  cause  it  cuiild  Ix^  met  by  full  flexion  of  the  joint. 

2.  FEACTUEES  OF  THE  SHAFT. 


A.  Fractures  of  the  Shafts  of  Both  Bones. 

(PLites  III.,  v.,  IX.) 

The  relative  fre«iuency  of  fracture  of  both  l>one.s  tniiy  l>e  seen  by 
pference  to  the  table  in  Chapter  I.     It  oceiirs  rarely  in  the  upper  (liinl 
'^and  with  about  equal  fre«jueney  in  the  niidillean<l  lower  thirds.     Usu- 
ally the  radius  is  broken  neaivf  tlie  elixiw  than  Jhe  ulna. 

Cause.  The  eaiise  may  be  direct  or  indirect  vioh-nee  or  ninsenlar 
^action,  a  fiill  njHin  liie  hand,  or  tlie  bending  <it"  the  forearm  acro.ss  s(rme 
Hobjeet,  or  by  a  transverse  blow. 

^m  (July  a  few  in.stances  of  fracture  liy  muscular  iiction  have  been 
HKOinled.  antl  even  in  those  there  was  a  eontribiitinp  external  force, 
t^  such  its  shovellinjr  or  ri'iing  upon  the  hand  in  iieil. 

Partial  or  incomplete  fractures  —  "jrirrn-stick  fnietures" — are, 
lu-eiirdiTifr  to  Malipiijjne,  more  ciitntiinn  in  the  forearm  than  elsewhere, 
and  are  u.sually  due  to  a  fall  upon  liie  hand. 

Displacements.  The  dir<jilacetnents  are  oC  the  usual  kind.*  :  overrid- 
ing in  nblifpie  fractures,  lateral  with  or  without  overriding  in  the 
Imnsversp  fractures,  and  anptdar  < I ispta cement  of  <ine  or  both  bonr's  in 
Ml  fiirms.  Rotatory  displ'iccment  of  the  nidins  alone,  esfKcially 
when  it  is  broken  al)ovc  the  insertion  of  the  jirountor  teres,  was  lirst 
pointwi  nut  apparently  by  liOiisdale.  He  siij^jiested  that  (he  upper 
friiKnient  mi^ht  be  stronfrly  suj>itjate<l  by  the  biceps,  while  the  lower 
irapiient  wa.s  kept  in  the  usual  semi-prnne  position,  and  he  thouj^lit 
t'li"  tnijjht  be  a  cause  of  the  inability  to  su|iinate  tlie  hand  eornpletely 
*'mniines  observed  after  fractin-e.  Flower  .-ind  Ilidke  '  say  they  lun  e 
limnd  pro<)f  of  the  correctness  of  this  conjecture  in  tin-  evamination 
"f  iininerous  .■spei^imens  of  united  fracture  of  tlie  radius,  "in  a  ^reat 
nuniltfr  of  which  tiio  lower  frairment  was  much  less  siiiiinated  tli.'Ui 
1"' upper,"  and  Ajjnew  ."wys  there  are  similar  specimens  in  llieenllee- 
lion* of  the  College  of  Piiysieians  and  the  University  of  I'eniisylva- 
"'"•  .Mr.  Callender  '  examined  eifrhteen  sjiceiniens  of  united  fraetiirc 
*'tii(.' shaft  of  the  radius  in  the  London  museums,  and  found  in  fifteen 
01  1  hem  rotatory  displacement  averauini,'  :iG  dei:;rees,  the  extremes 
ooing  (i  il,.jrree,s  and  (51  dcfrrws.  The  disjihiccmeiit  in  every  ease  was 
'™tlH)inted  out  by  Lonsfiaie,  supin.'itlon  of  (he  uftprr  fmirment.  The 
•galley  of  this  rotjitorv  disphicciiient — su[>tnatii)n  of  the  upper  fnit;- 
iiictit — in  preventintr  fidl  supination  of  tin-  lower  <ei^iiieiit  after  heal- 
["jj iippi>ars  much  more  likely  to  be  efli<'ient  in  fr.ietures  lielow  the 
H'Sfrtiiin  of  the  pronator  nidii  teres,  for  that  nuisele  is  the  main  op|M)- 
"cnt  nf  the  exajrii^nited  supination  of  the  upper  frairment  which  would 
"oti  Im'  necessary  to  the  full  supination  of  the  lower. 
In  aiigidar  displacement   one   bone   may   be  bent  while  (he  other 
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remains  nearly  straiplit,  pfissihly  witli  ovcrridinp,  or  tlic  frapnicniii  of 
botli  Imnes  injiy  \w  iiicliiieiJ  in  the  .sjiiue  direetion,  forward,  l)ackwanl, 
or  to  eitluT  wiile,  or  tliere  may  he  lateral   inelinatioii  in  opposito  <lirec- 


tion.s,  eai'li  Inme  lieiiis;  in* 


lined  toward  the  otiier ;  and  if  the  fnietures 


are  at  the  same  level  the  four  ends  may  thus  he  hroiifrht  into  contaet, 
and  the  possibility  created  of  a  iniion  that  will  aholish  the  jtowcr  (if 


jf  the  liiTih.      It 


hy  Malga 


the  ends  of  the 


i 


rotiit 

upper  fmirntents  were  Droiiffiit  icitreiiier  aim  inTer|>osea  ociween  ine 
ends  of  the  lower  fnij^nuiils,  and  in  addition  there  was  a  displacement 
)(ritdiicLd  liy  supination  of  the  lower  sei^nient  of  the  limh,  one  which 
in'oiitlht  the  hiwer  frajrmeiit  of  tiie  radius  hehind  the  upjHT  one,  ami 
that  tjf  the  ulna  in  front  of  it»  upjMjr  one.  A  displacement,  the  direct 
op|K)site  of  tiie  latter,  has  also  hecn  ohserved  and  deserilietl  hy  Mal- 
gsiigne,  the  lower  segment  of  tlie  lind)  heinp  more  |)ronateil  than  the 
up[HT  one.  Overridinji  of  the  fragments  has  1  leen  observed  to  a  dLs- 
tanec  of  more  than  three  itieiies  (eight  centimetres). 

Symptoms.  The  syiuploms  are  the  usual  ones  of  fracture :  pain, 
deformity,  abnormal  mohility,  crepitus,  and  loss  of  jMiwcr. 

TJie  courxf  is  u.siially  simple  and  the  jtrofjuosin  favorable,  but  both 
may  he  gravely  modified  Ijy  laceration  or  hnnsing  of  the  soft  part?  or 
hy  the  occurrence  of  acute  iidhitumatnry  reaction  or  of  gangrene,  ami 
in  addition  the  ]U'n;;(iosis  may  he  made  unfavorable  by  an  irrcdiiciliio 
dis|>laceiuent  or  cumminnlion  or  loss  of  Htilistance  ol'  one  of  the  l>om'?. 
Dispiaccmeiit  att'ects  the  prognfisis  when  it  increases  the  chances  timt 
union  uiay  take  place  between  the  two  hones,  and  comminiitiou  or  lofc 
of  suhstanee  hy  favoring  the  occurrence  of  ]>seudarthrosis. 

In  sim])le  castas  without   marked  <1is]>lacenient  or  complication  coro- 
]ilete   union   may   he  ex|)ect<'d    in   a  moutfi,  liut   in   no  other  limh  do 
inflammatory  com] plications  and   giingrcue   occur  so   fre(|Mently,  even 
under   jinulent   treatment.     The  gangrene  may  be  linuted   to   jx»inti!  j 
where  the  splints  have  made  pressure  or  to  portions  of  the  han<i  ami  ■ 
fitigers,  hnt  it  is  very  likely  to  involve  the  entire  member  if  it  is  over-  ™ 
looked  at  the  beginning  or  not  elJ'ectively  condiated.      I)itVnsc  phhfT- 
ninnoiis  iidlammatioti  of  the  forearm  may  i'ollow  severe  bruising  of  the 
Mift  ]i!irts  or  may  e\en   take  its   rise   in   the  fracture.      Its  im]K>rtan('e 
lies  in  tiie  danger  to  the  life  and  lindi  which  follows  the  burrowing  of 
the  pus,  the  o[ieniiig  wlii<'li   it   necessitates,  ami   the  matting  together 
of  the  tendon.s  and  their  sheaths. 

Ischa'mit^  contniction  of  the  muscles  (p.  68)  is  of  e.sjiocial  im|xirt- 
anee  because  of  its  marked  interference  M'ith  the  iisefulnes.s  of  the 
hand. 

flic  cause  of  gangrene  in  many  cases  and  of  ise!in?nuc  contraction 
has  been  pressure  exerted  hy  .splints  or  bandages,  and  the  necessity 
for  caution  and  watchfulness  to  avoid  this  accident  cannot  be  uiTRcd 
too  strongly.  The  pnictice  of  ajiplying  a  roller  bandage  to  the  limb 
under  the  i»plints  is  <'.\trenicly  dangerous,  and  so  aluwi  is  the  use  "f 
splints  of  sot^  materi.'d,  pasteboard  and  the  like,  which  take  the  .'^bajie 
of  the  liTiih  and  are  fastened  to  it  with  a  roller  bandage.  There  istlieJ 
same  compression,  tlie  same  chance  of  strangulation  in  this  case  ns 
when  the  roller  is  applied  directly  to  the  skin.   It  is  not  safe  to  depend 
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upon  the  sensations  of  the  patient,  upon  pain,  to  give  warning  of 
threatening  strangulation  ;  cases,  in  both  old  and  young,  have  been 
reported  in  which  total  gangrene  of  the  distal  jwrtion  of  the  limb  has 
occurred  without  attracting  the  attention  of  the  patient  or  his  attend- 
ants by  any  synii>tom8  except  the  final  change  in  the  color  of  the 
exposed  fingers. 

The  persistence  of  angular  displacement  of  both  bones,  or,  to  a  less 
degree,  of  the  radius  alone,  seriously  aflFects  the  prognosis  by  its  inter- 
ference with  rotation.  In  rotation  only  the  radius  moves,  and  its 
movement  is  about  an  axis  running  from  its  upper  end  to  the  lower 
end  of  the  ulna,  so  that  in  full  pronation  the  radius  crosses  the  ulna 
obliquely,  and  in  supination  is  parallel  to  it  and  at  its  maximum  dis- 
tance from  it  at  the  centre.  If  now  the  hones  are  bent,  say  in  the 
middle  third,  the  radius  of  rotation  of  the  radius  at  the  apex  of  the 
angle  is  correspondingly  increase*!,  and  this  angle  must,  therefore, 
move  to  a  greater  distance  from  the  ulna  than  normal  in  supination  ; 
such  a  movement  is  prevented  by  the  interosseous  membrane,  and  rota- 
tion is  correspondingly  diminished.  This  is  the  most  frequent  cause 
of  diminution  or  loss  of  rotation  after  fracture.  The  marked  dis- 
placement of  the  radius  in  the  Ciise  represented  in  Plate  X.,  fig.  1, 
caused  the  loss  of  only  half  of  the  rotation. 

The  possibility  of  union  between  the  bones  as  well  as  the  fragments 
should  also  be  borne  in  mind.     Its  occurrence  is  more  likely  when  the 
natural  interval  between  thenj  is  destroyed  or  diminished  by  displace- 
ment, but  this  approximation  is  not  essential.     Excessive  formation  of 
callus,  inconsequence  of  laceration  of  the  intermediate  tissues  and  irrita- 
tion especially  of  the  interosseous  membrane,  is  sufficient  in  itself  to 
produce  this  result  so  destructive  of  tlu;  usefulness  of  the  limb.     The 
occurrence  is  favored  also  by  correspondence  in  the  position  of  the  frac- 
tures, for  the  fragments  are  more  likely  to  fall  into  abnormal  contsict 
with  each  other,  and  the  granidations  which  form  the  callus  about  each 
fracture  may  easily  unite  if  each  spreads  over  only  half  the  intermediate 
space  (Fig.  140).     It  has  <x':casionaIly   happened  that  the  two  calluses 
Mve  come  into  contact  and  formed  a  lateral  joint  (Fig.  141),  instead 
of  uniting.     Slight  inclination  of  the  hand  to  one  side  or  the  other  is  a 
lot  infrequent  result  and  may  be  due  to  the  f)osition  of  the  sling  in 
which  the  arm  is  supported;  thus,  if  the  weight  of  the  arm  is  borne 
upon  the  sling  at  or  above  the  ])oint  of  fracture  the  unsupported  hand 
•Ifops  downward  and  the  lower  fragment  deviates  toward  the  ulnar 
"(16,88  in  the  figures  ;  while  if  the  sling  passes  midcr  the  hand  or  wrist 
•nJ  leaves  the  forearm  unsupported  the  latter  sinks  down  between  the 
wist  and  elbow  and  the  lower  fragment  deviates  in  the  op|M>site  direc- 
tion toward  the  radial  side. 

Delay  or  failure  of  union  of  either  or  both  bones  is  not  very  uncom- 
"•on,  especially  of  the  radius,  and  cases  are  reported  in  which  the  union 
<«  one  of  the  bones  has  been  delaye<l  four  or  five  months,  and  has  then 
''ken  place  without  o|»crative  aid.  Failure  of  union  entails  a  disability 
'wt  is  oflen  practically  complete,  and  Agnew's  tables  do  not  indicate 
TOtthe  prospects  of  relieving  it  l)y  oju'ration  are  very  great,  since  out 
of  thirty -seven  cases  a  cure  was  obtained  in  only  nineteen. 
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Treatment.  Kwlnptint)  nnnt  he  cfli-ctcc],  wlien  nwessary,  by  exfen- 
sifiii  ami  cniintt^r-rxtL'usion  aided  liy  cautious  pressure  iijxm  tlie  bones 
near  the  swat  of"  ("ractiirc.  The  inipiirtaiiee  of  re<lnotii>n  is  exception-^ 
ally  great,  l)coatise  of  the  speeiiil  function  of  rotation  of  the  forearm  ™ 
which  may  be  so  easily  dcstroyetl  by  <lisplacement  or  failure  of  nnion. 
I  have  once  or  twice  found  it  necessary  to  cut  down  npon  the  fracture 
l)ec4iuse  I  could  not  otlicrwise  correct  the  displacement,  the  fragments 
i)eing  so  y)la<!e<l  after  obliipie  fmcturc  tliat  the  surfaces  of  fnicture  were 
separateil  from  each  other  liy  the  entire  tliickness  of  the  bone  and  the 
fragments  were  in  contact  only  by  surfaces  covered  witli  pcriosteimi. 
(Overriding  is  to  be  overcome  by  traction  ;  the  forearm  and  fingers  are 
flexed,  counter-extension  is  made  by  an  assistant  who  grasps  the  arm 


Fiu.  140. 
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Fracture  of  the  rnrearm.nnTnUr  displacement, 

ftnil  iiiifon  between  the  buiies. 


Fracture  ofthc  forearm,  witli  furmattott 
of  a  lateral  Joint. 


close  aV)ove  the  elbow,  and  traction  by  the  surgeon  himself  or  another 
assistant  grasping  the  hand.  If  there  is  angular  displacement  the 
tntction  should  be  first  made  in  the  (!irection  of  the  lower  fragment, 
and  when  this  is  (liought  to  be  sufTicieHt,  and  wliile  it  is  still  main- 
tainwl,  the  lower  scgtneut  of  the  litnb  is  brought  into  line  with  the  up- 
pei'  one,  tlie  latter  being  steadieil  by  the  hand  of  the  surgeon  or  press-M 
nre  lieing  iTiade  upon  the  projecting  angle  with  the  thumbs.  ThirV 
pressure  may  l>e  sjifely  made  if  the  angle  is  <tirccted  forward  or  back- 
ward, init  it  must  be  used  with  great  caution  when  the  angle  is  lateral, 
for  there  is  (langer  that  it  may  force  th<'  Iwiue  upon  which  it  is  made 
too  near  its  fellow,  and  that  when  the  niatiieuvre  is  <'ompleted  the  jiosi- 
tii>n  of  the  fragments  may  resemble  that  of  the  arms  of  an  X,  each  pair 
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Pino;  (lis|)laeo<l  aiignliirly  towiinl  tl)o  ciMut.  To  avoid  this  result  the 
liaiiil  sliotild  he  siipinateij  wliilc  tlie  ri-<lnctioii  is  making,  l)ecaiise  in 
hij  position  the  interval  between  the  l>oiies  at  tlie  centre  of  tlie  iiml)  is 
reatcst  and  most  acee>sit>le,  and  tiie  surgeon  shoiilii  seei<  to  fiirce  or 
eop  the  fragments  apart  l)y  pressing  his  thumbs  in  between  tlieni  in 
fn)nt  and  liis  fingers  l)eiiint). 

The  [xjsitinii  in  whicii  the  forejirm  is  usnally  kept  during  treatment 
is  tliat  which  is  midway  between  pronation  atid  supination.  It  is  the 
one  whieii  the  iimlj  naturdlly  assumes  wiicu  it  is  suspended  beside  the 
Ixxly  with  the  elbow  Ijent  at  a  right  angle  and  is  the  one  wliich  is 
borne  with  the  least  fatigue  and  discomfort.  Hut  while  tliis  position 
meets  the  intlications  sutficiently  in  the  sini]ilc  and,  iuficed,  in  iiuist 
C!is<s,  it  was  long  since  i-ecognizcd  by  some  surgi'ous  lli;it  ilic  bones  of 
tl>e  forearm  are  irormally  separated  most  widely  froui  each  ottuT  at  the 
•entre  when  the  limb  issupiiuxed,  ami  (hat  consenueutly  this  position 
is  the  one  in  which  the  arm  should  be  kept  whenever  there  a|iiK'ars  to 
be  danger  of  the   bones  uniting  with  each   otlier.     According  to   Mal- 

•gaigne.  fractures  of  the  forearm  were  treat('<!  in  the  supine  |W)sitinii  In 
the  contemporaries  of  Hippocrates,  but  the  [iraetice  was  coudeniiied  by 
that  writer;  it  w;ls  reinvented  by  Pare,  and  abandoned  by  liim  when  he 
,  Jearneil  that  lIip|K)crates  had  disa[)proveil  of  it,  a  yielding  to  authority 
iiat  seems  to  have  been  unusual  with  that  vigorous-minded  surgeon, 
"^antl  .'igain  reinvented  by  Malgsiigne,  who  afterwanl  learned  that 
I>>nsdale  had  ]>recede<l  him  in"  a  few  years.  Lt)nsdalu '  reenm- 
niende<l  the  |Kisition  for  a  reason  mentioned  alxive,  the  difTereiiee 
l)etween  the  degrw  of  supination  of  the  upper  fragment  of  the  radius 
and  that  of  its  lower  fragiuf'iit  ;  Malgaigne  recommended  it  because 
of  the  greater  distance'  between  the  centres  of  the  Ixmes  when  they 
are  iu  this  position. 

The  difficulty  whicli   I./<Htsdale  sought   to  avoid,   supination  of   the 
up|KT  fragment,  ap]H'ars  nitt  to  have  much  importance  when  the  frae- 
xire  of  the  radius  is  al)ove  the  inserlioti  of  the  (inuiator  radii  teres  and 
Ik-  rare  when  it  is  below  it;  that  whicli   .Malgaigne  had  iu  mind — 
«>ssilde  union  of  the  tw^o  bone.s — is  rare  even  when  the  two  bones  are 
iroken  at  the  same  level.     The  priucijial  fiiults  to  be  avoided  are  angu- 
llar  displacement  and  overriding,  and  so  far  as  these  are  coiu'crned  the 
Ittitnde  of  pronation  or  su|)ination  seems  to  be  indiH'erent.     The  objec- 
tion to  the  attitude  of  supination   is  its  greater  eonstniint   ami    ineon- 
reniencc  ;  if  the  attitude  is  desirable  the  discomfort  cati  he  avoided   by 
mfincment  to  In'd  with  the  arm  abduete<I  and  the  elbow  flexed  at  a 
right  angle,  in  whicli  position  the  forearm  rests  easily  in  full  supination 
i»n  it*  ninar  side. 

A  ootnmon  method  of  trcaltnent  is  to  fi.x  the  limb  between  two  light 
riHMien  splints  broad  enough  to  overlap  it  -■■Itghliy  when  applied  tiv  the 
ilniar  nn<I  dorssil  surfaces.  The  palmar  splint  should  extend  from  the 
foil!  of  tite  ellxiw  to  the  roots  of  the  fingers,  the  tlor.sal  one  should  be 
liorter  and  not  reach  beyond  tlic  wrist.  Each  splint  should  lie  paddc<l 
ith  cotton,  and  patients  usually  titid  it  agreeable  to  have  the  end 
:>rre5?pondiiig  to  the  palm  of  the  hand  very  thickly  jiadded,  or  u  small 

I  L<aiiitditle  :  Loiitlun  Medical  (inzi'tlr,  Is.')'.',  \n\.  i\.  ii.  010. 
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mil  of  ban(ki<;e  fastened  oiiliciufly  l<>  it  so  tluit  the  lingers  can  cl 


iOf*  I 


easily  over  it. 


It 


)lc 


ilii'jitcd   li 


ilisiilti 


L'Ht,    tlu' 


I'eme 

!i|iliiits  are  a})))lied   to  tlie  soiiii-proiiated   liuii)   and   ftL»teneil  l)y  two  j 
slri[»s  of  adlK'sive  plaster  wrapped  almiit  them,  one  near  tl»e  elbow,  tlii'  fl 
oilier  at  the  wrist,  the  hand  !>>  made  fast  to  the  palmar  splint  by  n  few  " 
tiirii>  fif  a  handujfe,  ami  the  liiul)  is  ]ilace<l  in  a  sling  that  siipiwirts  ImiiIi 
the  elbow  and  hand. 

The  limb  should  lie  freipieitlly  inspected  at  first  in  order  to  guard 
against  excessive  pressnre  cither  by  bantlages  too  tightly  ,-i))plied  at  first, 
or  made  too  tight  by  the  swelling  of  the  parts,  and  the  splints  shoidil  lie 
removed  in  the  sceorid  week  to  lieleet  and  remedy  any  new  displaeement. 

A  roller  baiiiliige  slmidd  not  b<'a|)plied  to  the  limb  under  tlie  splint*; 
it  exposes  to  di>|ilaceaK'tiI  by  pi'es.-iiig  the  lione>  toward  eaeh  other, 
and  to  gangrene  or  iseh:iniie  eontraetiori  by  constrietion.  The  coni- 
jihte  plaster-of-Paris  dressing  is  objeetiuiuible  for  tiie  sjinie  rc-asons 
<hiring  the  first  few  days,  bnt  it  or  moiddeil  plaster  sjdints  inrlnding 
the  lower  portion  of  the  arm  may  be  nsefl  after  the  first  week  if  tan' 
is  taken  not  to  make  lateral  preasure. 

Anterior  iiiid  posterior  splints  inuiictbilize  the  lind»  sntfieiently  U> 
meet  every  indietilion  except  tliat  of  <i[i|M)>ii!g  the  tonicity  of  the  mus- 
cles and  the  oeenrrencc  of  overriding.  When  the  lines  of  fnietnre  are 
transverse  or  toothed  the  liones  themselves  atlbrd  ^nffieient  protection, 
and  in  any  ease  flexion  v(  the  elbow  relaxes  many  of  the  muscles  and 
diiiiinisiies  the  risk,  \Nhieii,  niort'uver,  is  not  a  great  one. 

In  eom|>(>iiiid  fnictiires  great  eantion  should  be  nsi'd  in  removing 
fnignients  or  exi-isiiig  pnrti<iiis  of  boiic,  lest  failnre  id'  union  should 
follow.  If  the  extent  and  position  td'the  wonnd  are  sneh  that  eflicient 
s|dinls  cannot  be  used  at  first,  the  ]iati<'nt  should  be  kept  in  iietl  with 
tiie  arm  abducted  and  the  elbow  flexed,  and  traction,  elastic  or  by 
weight,  made  by  nieans  of  a<lliesive  plaster  attaehe<l  to  the  hand  and 
wrist.  Coiinter-exteiisiiHi  cmi  be  iiiii(le  from  the  lower  ]iart  of  the  arm 
bv  a  broad  bandage,  the  limb  being  mcmiwliile  supjiorted  n]>on  cushions 
or  suspended,  and  prefernbly  .stea<lied  by  a  splint  placed  outride  the 
dressings  of  tlie  wound. 

B.  Fracture  of  the  Shaft  of  the  Ulna. 

Fractures  of  the  shaft  id"  the  ulna  alone  are  almost  invariably  the 
result  of  direct  violence,  of  a  blow  received  upon  the  arm  while  it  h 
niised  to  jiroteet  the  head,  or  of  a  full  upon  the  ulnar  side  of  the  fore- 
arm. 

Displacement.  Ilispiaeement  may  lie  entirely  absent,  and  when  pres- 
ent niiiy  be  in  any  dircc'tion.  Its  extent  and  direction  seem  to  depenJ 
iilmost  entirely  upon  (he  fr.ieturing  force.  Most  recent  writers,  follow- 
ing the  example  of  I'tiutcjtu,'  have  alleged  that  the  broad  arti<Mdation 
of  the  ulna  with  the  liumeriis  preventnl  latend  displacement  of  tlw 
upper  fragment,  and  that  the  lower  fnignient  was  therefore  the  only 
one  that  could  be  displaced  toward  the  radius.  Even  if  the  articula- 
tion was  absolutely  free  from   latcnil  mobility,  the  inference  tliat  has 

'  IViitMiu  :  tEuvrrs  iiustliiimv-i,  17S3,  vol.  ii.  p.  238. 
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been  thus  ilrawn  would  not  be  correct,  l)ocanse  tlie  radius  can  be 
moved  toward  the  ulna  after  fracture  of  the  latter  and  thus  the  exact 
equivalent  of  the  displacement  of  the  ulna  toward  the  radius  proiluced. 
The  only  muscle  which  acts  directly  upon  tlie  lower  fragment  is  the 
pronator  quadratus,  the  tendency  of  which  is  to  <lraw  it  toward  the 
radius. 

Symptoms.  The  symptoms  may  be  limited  to  pain  and  swelling  at 
the  seat  of  fracture,  and  their  significance  may  be  rendered  obscure  by 
the  history  and  the  effect  upon  the  soft  parts  of  the  direct  violence 
which  has  caused  the  fracture.  If  the  radius  remains  entire  and  is 
not  dislocate<l  at  either  end,  there  can  be  no  shortening  of  the  limb,  no 
overriding  of  the  fragments,  and  displacement,  if  present,  must  be 
recognizetl  by  following  the  outline  of  the  bone  with  the  finger.  For- 
tunately this  exploration  is  made  easy  by  the  subcutaneous  position  of 
the  ulna.  Crepitus  and  abnormal  mobility  may  be  obtaine<l  by  grasp- 
ing the  limb  above  and  below  the  fracture  and  making  pressure  alter- 
nately U|K)n  the  fragments  with  the  fingers,  or  by  seizing  the  fragments 
between  the  thumb  and  fingers  and  moving  them  forward  and  back- 
ward upon  each  other. 

An  important  and  not  infrecjuent  complication  is  dislocation  of  the 
head  of  the  radius  forward  ;  it  should  always  be  susiK?cte<l  when  there 
is  marked  displacement  of  the  fragments  of  the  ulna  or  unusual  swell- 
ing at  the  elbow. 

Fio.  142. 


Fracture  of  the  ulna  with  dislocation  of  the  head  of  the  radius  forward. 

The  prognosis  is  gwKl  as  rcg-ards  repair  and  preservation  of  function. 

Sednction.  Reduction  can  be  made  only  by  a|)|)ropriafe  prcssuro  upon 
the  displaced  fragments,  traction  being  practically  without  value.  The 
displacement  which  it  is  most  important  to  oveiroino  is  the  lateral  one 
toward  the  radius,  and  that  should  be  met  in  tlu*  same  wav  as  after 
fracture  of  both  bones,  that  is,  by  pressing  the  thumb  and  fingers  in 
between  the  bones. 

As  the  radius  acts  as  a  splint  to  pre%'ent  overriding  of  tlie  fragments 
the  surgeon's  chief  care  is  to  secure  immobility  and  jirovent  lateral  or 
angidar  displacement.  This  can  be  done  by  the  anterior  and  posterior 
splints  ase<l  in  fracture  of  both  Ixmes,  or  by  a  rectangular  splint  fast- 
ened against  the  inner  side  of  the  arm  and  somi-pronatod  forearm,  or 
by  a  moulded  plaster  splint.  In  some  cases  it  may  bo  n(;cessiiry  to 
keep  the  forearm  snpinate<l,  and  in  others  the  bruising  of  the  soft  parts 
may  be  so  severe  as  to  forbid  the  use  of  splints  at  first.     The  arm 


278 


FRAVTUHKS. 


Jiniild  l»e  kept  ill  a  .•^liiifr  :ui<l  tlic  sxmc  pivoaiitions  sIkhiKI  W  taken 
ivuiil  nii(iuf  jiressmv  tiv  tlicsliiij;  ii[m>u  ilie  ulna  as  wlieii  Imtli  btine:»ljav< 
liCL-n  hnjken.     Many  surgfoiis  place  tlie  limb  in  a  |iasU?board,  felt,  or  I 
j)lai«tL'r  glitter  in  Kixler  to  avui<l  this  danger. 

V.  Fracture  of  the  Shaft  of  the  Radius. 

As  far  as  csin  be  judged  fixim  general  impressions  and  statistiesthat 
are  somewhat  scanty,  ixilatcd  fnicture  of  the  shaft  of  the  radius  is.  less 
frequent  than  that  of  tlie  ulna,  and  appears  also  to  be  generjilly  eaused 
by  direet  violence,  sometimes  by  a  fall  upim  tiie  hantl.  In  three  cases 
ri'pnrteil  by  J'alksoa  '  fnicture  in  the  middle  thiitl  with  angular  dis- 
plai'cmcnt  forward  was  caused  by  pressure  along  its  longitudinal  axis, 
ihe  pultii  of  the  hand  in  dorsal  flcxioir  and  the  baek  of  the  elbow* 
havinjj;  liven  eauyht  bctwefn  heavy  objects  which  were  approaching 
earh  other.  Uceasionally  ii  has  been  broken  by  muscular  action — 
forcible  rotation. 

Displacements.  The  tlisplaecntents  vary  somewhat  with  the  scat  of 
fracture,  the  causes  l>eing  the  fracturing  force  and  the  action  of  the 
bicc[)s  and  pronator  muscles.  The  more  cnmmoii  displaccnient  apjK-ars 
to  be  an  angular  one,  thea|te.\  of  the  angle  dirr'cted  forward  an<l  inwanl. 
Plate  X,  represents  an  extreme  form.  If  the  fracture  is  in  the 
lower  third  and  the  displacement  inward,  as  in  Fig.  14.3,  the  styloid 
jirueess  is  raised  and  the  hand  inciine<l  toward 
the  radial  side,  so  that  the  deformity  resembles 
(hat  of  a  Colles's  fnictnre. 

The  possible  loss  of  supination  in  consequence 
of  union  \vitli  a  rotatory  displacement,  the  uj)per 
I'nigmeiit  being  completely  supinated  by  tlie 
liiccps  while  the  lower  is  kept  partly  pronate<l 
by  the  dressings,  which  was  pointed  out  by 
]..onsdale,  and  has  been  spoken  of  in  the  sec- 
tion on  fiticlure  of  lioth  bones,  is  also  to  ijc 
borne  in  mind  aftei'  IVaclnre  of  the  ra«lius  alone, 
especially  if  the  seat  of  fracture  is  above  the  in- 
s4Ttion  of  the  pronator  teres,  and  is  to  be  met, 
if  at  all,  in  the  saune  manner,  that  i-s  V»y  keep- 
ing the  forearm  supinated,  but  it  does  not  api)ear 
Ifi  interfere  noticcaiily  with  function. 

If  the  frai'tnrc  is  at  or  below  the  mi<ldlc  of 
tlie  Ijone  the  tendency  of  the  liieeps  and  pronator 
teres  is  to  dniw  the  lower  end  of  the  upper  frag- 
ment forward  and  inward,  and  that  of  the  pro- 
nator (piadratus  and  supinator  longus  is  to  draw 
the  upper  eiul  of  the  lower  fragment  toward  the 
ulna. 

<  herriding  lias  been  observed  only  when  dif- 
locaiion   of   the  lower  end  of   the  ulna  is  asso- 
eiate<l  with  the  fracture. 
Diagnosis.     The  iliiignosis  is  made  by  recognition  of  the  displaocment, 

'  FalksuM  :  e'vulrulhlutt  fiir  Cliirurgir,  1885,  p.  913. 
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if  it  exists,  of  crepitus  ami  abiiDrmal  nutbility  obtained  hy  grasping 
the  fragment*  with  eitiier  hand  and  iixiviiig  tlieiii  ttjion  caoii  otiier  or 
hy  placing  a  thumb  upon  the  head  of  the  radius  and  rotating  the  wrist 
gently. 

Treatment.  Tiie  indiaitions  for  treatment  are  t!ie  same  as  after  frac- 
ture of  iKJth  Irones,  except  so  far  as  tiie  uninjured  ulna  may  be  utilizetl 
as  a  splint  or  as  its  dit^location  may  re<iuire  more  or  less  prolonged 
tra<'tion.  If  displacement  exists  tiio  fragments  should  be  |)ressed 
back  into  j>lac.e  as  belbre  describctl,  atid  if  the  fractuiv  is  low  down 
and  the  lnwer  fragment  is  inclin<-<l  towartl  the  ulna  it  will  j)erhaps  l»o 
found  easier  t<j  bring  it  back  into  line  by  ilrawing  the  hand  forcibly 
downward  and  toward  tiic  ulnar  side  than  by  j)ressing  the  fingers  in 
iKitween  the  Inmes.  Traction  at  the  wrist  and  elbow  may  be  reipiirwl 
to  overcome  dislocation  of  the  lower  fnigriient  ujiwanl  f'runi  the  ulna. 

The  arm  should  be  secured  ujwn  wcll-piiddcd  ajitcrinr  and  posterior 
wocMlen  or  moulde<l  sj»lints  in  the  seiiii-prnnated  iMisition.     J>islix'atiun 

[«t  the  lower  radio-ulnar  articulation  or  change  in  the  direction  of  the 
lower  articular  surface  of  tfie  radius  may  make  it  desirable  to  use  a 
moulded  splint  that  will  inchule  the  hand  and  perhaps  the  lower  part 
of  the  arm,  or  a  long  rectangular  one  for  the  piirpusc  of  extension  and 

I  counter-extension,  or  to  keep  the  hand  incliurd  toward  tlie  ulnar  side. 

3.  FRACTURES  IN  THE  VICINITY  OF  THE  WRIST. 

A.  Fractiires  of  the  Radius.     Colles's  Fracture. 

T^nder  this  term  are  included  fractures  of  the  radius  near  the  wrist, 
which,  wliile  ditfering  from  each  other  in  many  resi)ects,  have  in  com- 
mon a  characteristic  deformity,  and  often  a  certain  ditliculty  in  making 
reduction. 

Next  after  the  ribs  the  lower  end  of  the  radius  is  the  i)art  of  the 

eleton   most  frequently  broken.     While  the  fracture  occurs  at  all 

_  (I,  it   is  most  freipient  in   the  elderly.      It  is  very  remarknble,  and 

"Worthy  of  mention  as  a  proof  of  tlie  diHicnlty  of  diiigtmsis  in  fractures 
near  a  joint,  as  well  as  of  tlie  force  of  authority  and  tradition,  that  the 

I  real  nature  of  this  common  injury  which  comes  so  freijuently  under 
the  notice  of  all  surgeons  should  not  have  been  recognized,  and  that  it 

I  should  have  been  taken  almost  always  for  a  t!i><|i»cati(Hi  nf  the  wrist 
backward,  until  about  one  hundred  years  ago.  The  first  mentinn  of 
the  injury  .is  a  fracture  is  generally  attribiitetl  to  .1.  \,.  Petit,  but,  I 
think,  incorrectly,  for  I  find  no  reference  to  it  in  his  chapter  on  frac 
turcs,,  while  the  chapter  e>n  disloc;Uion  (»f  the  wrist  contains  a  very  good 

I  clinical  description  of  it. 

pKUteau  '  is  the  first  author  to  describe  it  as  a  fracture  and   to  (mint 

'  out  the  j)revious  univcr.-ial  erntr  in  diagnosis.  lie  describes  its  ])atlii>l- 
ogy, attributes  its  production  to  the  violent  eonttaetinn  of  the  jiruna- 
tors,  and  gives  its  sym]it<jms  and  treatnieiit,  adding  that  there  is,  per- 
haps, no  fracture  so  easy  to  recogtiize  at  a  glance.  The  fact  that  he 
includes  in  his  description   fractures  of  lK)th   bones  floes  not,  1  think, 

'  I'ouU'UU  :  (£tivrc8  |>osthuiiics,  1783,  vul.  ii.  |i.  '.Ul. 
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ish  till 


ilit  liiif  him  for  \t 


cognition  of  the  error  of  his  pretl- 
eccKSors  an<l  contciiiporiiriei?.  His  view  of  the  snhject  does  not  a]>pcar 
to  have  coninieiiiiwl  itself  to  his  immctiiate  siiceesst)rs,  ami,  during  the 
tiiirty  yeijrs  folliiwitiji  its  jutlilication,  only  an  occasional  mention  is 
niaile  of  even  the  |nissiliilily  ot'  such  a  lesion,  and  the  common  injury 
was  still  deemed  a  dislocation. 

The  next  writer  n]von  the  subject  failed  in  like  manner  to  impress 
his  ojiiriion  ii[)()ti  his  itntnediiite  ciiiit('iii|ioriiries,  and  althoii}>:li  justice 
was  ultiiiiiitcly  (loric  hini,  and  the  IVactiiie  is  now  known  widely  l>y  hi» 
nanic,  the  rt'CH;xiiiti(in  did  not  eiiuie  until  after' his  death.  Mr.  Colics 
piihlisheil  liis  hrief  hut  accurate  account  oi"  the  fnieture  in  1814,'  but 
Dr.  R.  \V.  Smith,  writing  in  1847,' cays:  " yui>!=ec|uent  authors  have 
repeatwl  wiiat  Mr.  ( 'oiks  had  8ai<l  upward  of  thirty  years*  since,  but 
no  writer  (as  far  as  I  have  l>een  able  to  ascertain),  not  even  the  distin- 
guished author  of  the  Hurgical  Didiomii-y,  lias  alluded  to  his  account 
of  the  injury." 

iSir  Astlcy  Cooper,  in  the  sr'cond  edition  fif  his  IHKliH-aflmiK  mid  Frni^ 
htrtvj  o/' /Ac  Juni/."),  published  in  1J<23,  describes  fracture  of  flic  lower 
end  of  the  radius,  and  adds  that  he  had  seen  this  injury  frecjnently, 
but  did  nut  uiulerstaiid  its  nattin>  until  taiiijlit  by  dissection  ;  but  he 
describes  at  tlie  same  time  dislocation  of  the  wrist,  and  evidently  <lid 
not  a|)|)reciatc  the  full  character  and  frecjticncy  of  the  fnieture.  In  a 
subse<|Ucirt  edition  lie  deseiibes  ex[terimcnts  made  iiy  himst-ll'  up<m  the 
cadaver  in  IS^.I,  in  which  lie  lu-oduewl  the  fracture  liy  hyj)erextension 
(extreuie  dorsal  flexion)  of  tiie  iiand.  The  ssune  failure  to  apjireciati- 
the  character  of  the  eommon  injiny  which  was  coming  .so  fivqncnlly 
imiler  the  care  of  every  surgeon  ]icrsisicd,  tiol withstanding  the  publi- 
cations of  Poutcau  aud  CoUes,  tliat  of  the  tiirmer  being  entiivly  over- 
lookeil  a|)|)iircntly,  and  that  of  the  latter  rememlK're<l  only  by  the 
Dublin  surgcojis,  wlio  believed  in  the  fracture  and  gave  his  name  to  it. 
lint  the  misijiprehensiou  was  not  destined  to  last  long  :  the  great  change 
which  took  |ilace  in  the  science  of  ncedicine  at  the  l)eginning  of  the 
present  century  under  the  iuspiriilion  and  guidance  of  the  French 
physicians,  the  snbstitutIi)U  nf  rtbjeeiive  knowledge  tbr  dogma,  of  clinical 
and  dead-liouse  obscrvalion  fur  pure  s|>ecnlation,  ma<le  short  work  «f 
this  error.  Dupuytren  was  the  iirst  to  call  attention  to  it  and  to  imprciW 
it  upon  the  professicin  ;  a  post-mortem  examination  in  1820  showctl 
liitu  the  real  charaeter  of  the  injury,  and  liis  hosjiital  service  gnve 
him  the  eliuieal  opportunities  that  were  neeilcd  for  stu<ly  and  «Iemon- 
stration.  A  sh<irt  pcrio<l  of  doubt  followed,  atul  then,  about  1830, 
the  iact  was  nniverstdly  aeee|)te(l,  and  the  sei-otid  stage — that  of  diii- 
cussion  of  details,  which  has  lasted  until  the  present  time — was 
entered  upon. 

Mr.  Colics,  who  had  never  had  an  opjMirtiurity  to  <]issect  u  spe«'imen 
of  the  fracture,  sficaks  otdy  of  the  symfdoms  aud  treatnu-nt.     ITis  only 


i 
I 


statement  concern  uig 


'  tin-  fracture  itsidf 


an   incorrect  one  : 


•  This 


fractm-e  takes  ])lace   at   about  an    inch   and  a  half  above  the  C!ar|)al 
extremity  of  the  radins."     We  now  know  that,  while  the  line  of  frac- 

'  C'otira:  EclinbiirBli  Mfd.  and  Sure.  Joiirniil.  April,  1814,  vol.  x.  ji.  Ifi2. 
•  U.  W.  Smith:  "  Frscture*  iu  tlie  Vicinity  of  Juinlg,"  Am.  ed.,  p.  ISli. 
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may  lie  at  the  point  lie  nienlioiii'd,  it  is  iiiiiuiliy  niufh  lower,  and  is 
often  associat.ed  witii  coinniiniitioii  ol"  tin.-  Idwcr  Iragaifiit.  Tlic  uver- 
agt"  distance  is  dilVerently  i.'.<tiinatf<l,  |>o.*sil)ly  bcfause  >n\\i\{;  liavc  iiicjis- 
[  tired  from  the  articidiir  edge  of  ilie  lioni'  and  others  from  tiie  styl<iid 
[process;  but  the  weight  of  testimony  places  it  at  from  one-third  to 
three-fourths  of  an  inch  above  the  articular  lM)rdcr.  In  the  young  it 
sometimes  follows  the  epiphyseal  line.     Its  <liro«;tion  is  usually  tnnis- 

■  verse,  Imt  it  may  be  oblicjue  laterally  or  antero-posteriorly,  and  tiio 
lower  fragment  is  oJ'ten  comminuted.  The  lower  fnigment  is  some- 
times displace<i  IxKlily  backward  without  crushing,  as  in  Figs.  144  and 
1 4.").  but  the  displacement  appears  more  often  to  be  almost  entirely 
angidar.  the  lower  fragment  turning  ujxin  its  anterior  e<ige  as  ujum  a 


Kio.  144. 


Fio.  Ud. 


rmcture  of  the  lower  end  of  tlic 
L  laOlin.  Dl>(>lafeiiient  backward. 
ItR-  W.  Surrtl.) 


Fracture  of  thi-  lower  end 
of  the  radius  Piiiphieement 
of  lower  fmirinent  buckwanl. 
(H.  W   SMini.) 


111..    Ut). 


Frsctnrc  of  the  lower 
end  of  the  radius.  Aniiu- 
lar  dlnplnoemcnt  of  the 
lower  fnii^ment  back- 
wnrtl  wltti  impiictioD. 
(R.  W.  Smith. 1 


,      hinge,  cmshing  or  penetration  with  iniiniedon  taking  place  posteriorly 

•and  outwanlly,  and   the  artifrilnliiig   .<Lirf'aee   looUirijr  dowinvanl   jitid 
ba<;kw:irtl    instead    of  downwanl   and    forward   as   it   ihtvs  nonnally  : 
at  the    same    time    the   styloid  proc<>ss  rises  to  a  liijjher  level.      An 
r«tt'^'ne   example    nf    this    displaeeiiiont,  with    uniim,  Ih    shown     in 
)Kig.   146.     Sometimes  the  styloid   process  of  tlie  ulna  is  imikcn   off, 
appJirently   by  avulsion   through   the   latenil    ligaTuent   ur  pussibly  the 
|fibn)-c:irtilage. 

SiH-'ciinens  of  recent  fracture  are  not  very  common,  ami  many  of 
Itiiose  we  |K)sse.^s  are  open  to  the  objeclion  that  the  fniotures  have  been 
|cause<]  by  violence  far  in  excess  of  that  wliifh  wtu.ses  the  great  majnrity 
[of  the  fractures  met  with  clinically,  the  ]>atictits  having  falling  from 
la  considcraiilc  height,  antl  liaving  received  also  injuries  that  caused 
[destth  within  a  short  time  thereafter.  Others  are  obtiiined  frnm  elderly 
[patients  who  have  received  the  fracture  in  the  usual   manner,  that  is, 
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by  a  full  iipim  tin-  gronnti  wliilo  walking;,  mikI  liave  then  died  Id  a  fewj 
<lays  oi'  :iii  iiitt'rciini.iit  alVection,  iiiriiullv  pneumonia. 

Till'   Ui)iitgeii   rays  liavc  iTcmlly  added  to  our  knowledge  of  the! 
tlutails,  ^[luwiug  idat  tlie  surlacc  uC  fracture  i.s  r.uvlv  flat  and  trans-  | 
verse,  that  coinniiiuition  or  f^jilittiiijj:  of  the  lower  frajrment  is  frw^uent I 
even  in  early  adult  life,  that  the  difiplarcment  harkward  of  tlie  frag- f 
nient  is  not  eoininonly  so  marked  as  ha,s  Ix-en  8n]>j)o.st'd  from  theapi>ear- 
iince  of  thi'  liiiili,  and   (hat  (he  styloid  j)riK-es,>  of  the  ulna  is  rarely  i 
limkcri.     'Iliey  <'onlirtii   tin.'  opinion  that   the  radial  side  of  the  Iwne  i'sj 
sliorlciietl  and  show   tliat   tlie  earpus  preserves  its  relations  witli  the 
artieidar  surlace  of   tlie  radius,   [lassiiij;  slightly  upward    toward  the 
radial  side  of  the  nlna  and  tlins  making  the  latter  prominent.     In  ( 
niarke<l  backward  displacement    the  ulna  aeeompauies  the  fragment. 


Flo.  147 


Fifi.  148. 


T'iin*'i  frarlurt*  uf  tJic  rudluji. 
Smith  i 


IR.  W. 


Uccenll.v  uiiitL'il  fracture  nf  the  lower  rod 
of  the  radiiM.    {R.  W.  SlUTB.) 


The  figures  of  Plates  X.-XVI.  show  the  different  levels  at  which i 

the  fracture  oecurs,  the  frerpiency  and  character  of  the  eoniminiition, 
the  liiifcrciiccs  in  dorsid  dis|)lacement,   anti   the    marked    dorsal    j)n>- 
jectinn  of  the  first  row  of  the  carpus  in  one.   Plate  XVII.,  lig.  1,  hhows  I 
arrest  of  growth  after  fracture  at   the  age  of  twelve  years,  the  iMtirnt 
being  nineteen  years  old  when  the  picture  was  taken.      Plate  Will. ' 
shows  the  normal  wrist  in  the  adnit  male  an<l  female;    the  notahlv 
lower  position  of  the  articular  surface  of  the  radius  as  comjiarcxl  wila  | 
that  of  the  uliia  in   the  female  was  found  in  most  of  the  female  cases' 
examined. 

In  specimens  obtained  after  repair  has  taken  place  witlnint  reduction 
of  the  displacement  the  |>erietnition  of  the  piisterior  porlioji  appears  very 
niai'kinl  (Fig.  147),  often  more  so  than  it  rcilly  is.  The  aj)pearance  is 
«Iiie  in  part  t()  the  fHrm.-itinn  fif  callus  upon  the  posterior  iViee  of  the 
npjKT  fragment  uitdiT  (be  periosteum  which  is  stripjKHl  up,  the  *'  peri- 
osteal bridge  "  which  is  sn  nt'tcn  found  atone  side  of  a  fracture,  and 
in  jwrt  to  condensation  uf  the  spongy  tissues  during  repair. 


Fig    2— R«cenl  Colles'H   FrBOlure;    Comminution:  Male,  40  years. 
See  also  Plate  XV.,  Fig.  Z. 
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these  fractures  are  proiiiieed  according  to  one  or  tlie  other  of  tlie  first 
two  ways,  an<i  that  tlu'  third  i.s  nircly  seen. 

In  tiie  first  the  weiifiit  of  the  body  is  received  njwn  the  ball  of  the 
hand — the  corpus — directly  in   the  line  of  the  long  axis  of  the  nuliua,] 
an(i  the  inner  en<l  of  tlie  sca|)hoi(l  or  the  seniihniar  splits  the  end  of  j 
the  radius  like  a  wedge.    This  is  shown  by  many  specimens  and  ap])ear 
to  be  especially  frequent  in  the  elderly. 

Ill  the  second  the  line  of  the  force  is  slightly  inclined  from  the  lonjj 
axis  of  the  raditis,  making  an  Jingle  open  anteriorly.  The  arm  is  mii-^ 
slrutcfu'd  and  not  directly  in  tlie  line  of  the  fall.  The  force  is  deconi- 
posi.'d  as  n.-iial,  |iart  being  taken  up  by  the  resistance  of  the  i^hafi  in  the  ^ 
long  axis,  and  part  acting  transvcr-iely  to  break  the  bone.  The  back-fl 
wanl  displacement  and  tilting  of  the  lower  fragment  indicate  the  diret>-™ 
tion  of  this  I'otnponunt.  The  objection  sometimes  nrge<l  that  nndrr 
such  circiinistanc<'s  the  bone  shoidd  always  break  (as  it  sometimes  does) 
at  a  higher  point  wliere  it  is  smaller  and  the  Icvcnigc  jiresimiahly 
greater  can  oidy  be  met  at  present  by  throwing  the  burden  of  prtK.)f 
u[(on  the  objectors.  It  seems  certain  that  this  is  the  way  in  which  the 
violence  is  receive<l  in  a  large  proportion  of  the  cases.  Henneqnin' 
liitds  an  explanation  of  the  s<'at  of  fnicture  in  the  position  and  arningc- 
mcnt  ol"  tiie  iutcrrossi'ons  ligjinK'nt  the  fibres  of  which  run  obliquely 
tlownward  from  the  radiu-^  to  the  ulna,  the  lowest  ones  leaving  the 
radius  a  siiort  distance  above  its  lower  end  ;  consequently  a  force 
re(«ived  njion  the  lower  end  of  the  radius  (ihrongh  the  carpu.s)  is 
transmittecl  not  <lirii'tly  through  its  shaft  and  head  to  the  hiiinems 
but  llirnugh  the  fibres  of  the  interosseous  lijriuuent  to  the  idna  ami 
thciicc  to  the  hiunenis.  This,  he  thitdis,  makes  the  lower  end  of  tlic 
radius  the  weakest  part  of  the  intcriue<liate  s<.'gnient,  and  therefore  llie 
part  most  easily  brokm. 

-Aeeonling  to  the  third  theory  a  cross-strain  is  exerted  upon  the  cDii 
of  the  bone  through  the  anterior  ligament  of  the  wnst ;  the  force  is 
thonirht  to  be  received  upon  the  palm  of  the  extenclcd  hand  at  a  point 
tlint  lies  ]io<terior  to  the  posliM'iur  bnrdcr  of  the  end  of  the  radius,  the 
hand  is  bent  back,  the  lipuucnt  i>  jiiit  upon  (he  stretch,  and  the  l>eii« 
i.s  broken  by  avulsion.  The  theory  seems  to  have  originatetl  in  cxjH-ri- 
nients  upon  the  cadaver.  The  earliest  recorded  experiments  in  this 
direction  were  those  already  alluded  to  which  were  made  by  Sir  A  si  ley 
("oo|)er  in  ]8:;3.  but  not  ])id)li>luHl  until  several  years  afterwani ;  the 
earliest  publication  appears  to  have  lieen  by  Bonchef '  in  18.'54.  The 
ex|>erime!it  may  jiruduee  a  transverse  fracture  within  a  short  distance  of 
the  articular  siirfitce  of  tlie  ratlins,  but  quite  as  often  it  causes  nipnire 
of  the  anterior  ligament  and  even  dislocation  or  fracture  of  one  or 
more  of  the  carpal  bones.  There  is  no  doubt,  therefoi^,  that  the  frac- 
ture can  be  |>roduce(l  in  this  way,  and  there  ;ire  a  few  cliincal  cases  in 
which  lliis  was  a]t|>arr'iitiy  the  nnule  ot'  jiroduction.  But,  with  the 
cxcrptjoii  of  ([k'sc  few  eases,  in  which  the  mode  of  action  of  the  vio- 
lence was  distinctly  execptiorial.  tliere  is  nothing  bnt  the  experiment? 
to  support  the  theory.     Jii  otfier  clinical  cases  the  same  movement  has 


'  ITi'iini'()iiin  ;   Ui'viic  ili-  I 'liiriirKU'.  July,  ts!>4. 
'  fiudcliet :  Those  sur  \va  Luxations  du  Poignet. 


Quoted  hy  M»1gaigtitf 
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pru<lnned  dislocation  of  the  semilunar  or  fracture  of  the  scaphoid  or 
.semilunar. 

Tlie  violence  in  a  fall  is  not  usually  received  at  a  }X)int  on  the  jMilm 
of  the  hand  po.sterior  to  tlie  line  of  the  radius ;  it  is  received  at  the 
l>a.se  of  the  thumb,  at  a  ]M>int  corresponding  to  the  trapezium.  When 
the  hand  is  bent  backward  the  motion  takes  place  between  the  first  and 
stHJonil  rows  of  the  carpus ;  the  lirst  row  remains  in  j)lace  and  the 
sfc<md  row  swings  around  nntil  it  comes  almost  into  contact  with  the 
radius,  as  shown  in  Fig.  14y.  This  figure  represents  a  section  made 
through  the  radius  and  the  second  metacarpal  bone  and  traversing  tlie 
point  Ujwn  the  jwilm  which  receives  the  blow  in  a  fall,  and  as  the  posi- 
tion is  that  of  extreme  physiological  dorsal  flexion  it  is  evident  from 
it  that  no  cn>ss-strain  can  be  exerted  until  after  this  limit  has  lK>en 
])asse<l  and  the  second  row  of  carpal  bones  have  obtained  a  bearing  uptni 
the  radius.  Before  this  can  take  place  the  flexor  muscles  must  be 
over|)Owered,  and  that  is  a  fact  which  I  think  has  not  been  taken  proj)- 
erly  into  account  in  reasoning  from  the  results  of  experiments.  The 
.strain  does  not  come  upon  the  ligament  unless  the  hand  is  caught  under 
the  body  in  the  fall  and  bent  far  back.  Ordinarily  the  hand  is  not 
bent  back  even  to  a  right  angle,  not  even  far  enough  to  make  the  ante- 
rior ligiiment  of  the  wrist  tense,  much  loss  to  exert  a  fracturing  strain 

Via.  149. 


Bcction  of  the  long  axis  of  the  radius ;  the  Imnd  in  (lc>r.snl  flcxicm.   Tr-m,  trniieziiini ; 

Tr-d,  tru|K'2oi(i. 

tnrough  it.  Moreover  the  theory  fails  to  exj)]aiii  tli<!  cominiiintioii  so 
'f«iuently  seen  and  fractures  above  the  conjugal  cartilage  in  the  young. 
Bymptoma.  The  symptoms  are  marked  and  cliaractiTistic,  but  crep- 
itus and  abnormal  mobility,  so  common  in  other  fractures,  arc  not 
"iwayg  easily  recognizable  in  this.  The  most  striking  features  of  the 
""OiTnity  are  the  prominence  of  the  dorsum  over  the  lower  fi-agment 
■■hI  that  of  tlie  end  of  the  idna.  The  former  so  cliaiigcs  the  outline 
<•' the  forearm  and  wrist  that  when  viewed  fi-oiu  the  radial  side  its 
appearance  is  like  that  represented  in  Fig.  1  ■">(),  and  was  aptly  coin- 


till'  tlic'ory  that  the  pusititm  of  tlie  f'rapnieiit  can  be  conlrolletl  by  the 
attitiitle  given  li>  the  hand.  Tliiis,  jtalniar  flexion  of  the  wrist  hiis 
been  iTiiphiVfd  to  ptvveiit  bm-kwanl  displacement  of  the  fragment  of 
th(>  nidiiis,  and  ulnar  Hexion  to  prevent  llie  prominence  of  tlie  ulnii. 
The  Hirory  is  wning  and  the  resiiit.s  have  di^aiipointod.  If  tlie  dnrsal 
displaeemeiit  has  been  eurri'eted  it  has  little  tendency  to  recur,  an<l  the 
attitude  of  (he  banil  is  without  intlnenec  iipim  it  ;  the  pr<»jeoliotJ  of  the 
end  <ii'  the  ulna  eaniuit  be  jireventcd  by  tdnar  flexion  of  tho  wri«-t,  for 
this  movement  does  not  bring  back  the  ciirpn.s  and  the  nidial  fragment 
to  iheir  normal  positions. 

'I  "he  facts  to  l)c  bunie  in  mind  are:  1.  Tliat  dorsal  ]>rominencc  of  the 
fra^nieal  is  to  be  ])reveutcd  by  cnrrection  of  the  disphu'cnient  before 
the  application  of  a  dressing,  and  its  recurrence  prevented  by  dinvt 
action  upon  the  fragment,  not  by  indirect  action  through  the  hand. 
2.  'I'hat  some  porntanent  shortening  of  the  radius,  esiH-cially  on  its 
onter  side,  if  it.s  cancellous  tissue  has  iiccn  crusiie<l,  as  is  the  ride  in 
the  old  and  tVcijiieut  in  others,  is  inevitable.  .'>.  That  the  pronuncncc 
of  the  ulna  can  be  prevented  <inly  by  i)ringing  the  fnigment  of  llic 
radius  (and  thus  the  car[>us)  t"tdly  liack  tn  it.s  normal  ])oHi(ion — n  prac- 
tical iniiM).s,-.iljilily  in  many  eases.  Direct  latenil  pressure  upon  ihe 
.sides  of  the  wrist  may  dimiui.sh  the  jirontinence  in  s<ime  case.-*.  4. 
Tliat  the  lingers  must  be  hCt  five  in  order  to  avoid  the  stitreningcjiused 
by  their  couruiement. 

.V  suifabh'  dressing,  therefore,  is  one  which  immobilizes  tlie  fntgnient 
and  the  carjius  in  the  jMisition  given  to  them  and  leaves  the  fingers  iuv 
to  be  (lexed  and  extended  nt  will ;  anil  as  the  tendency  to  rcciin-ence  of 
tho  dorsal  disjilaceiiieiit  is  slight  s|K'cial  precautions  aguinst  it  are  rarely 
needed. 

Such  a  dressing  may  be  maclc  of  plastcr-of-Paris  or  woojlen  splints. 
The  most  ''(iiiveiiieiit  attitude  is  that  of  jiartial  pronation  witli  the  wrist 
ill  slight  dorsal  flexion  and  the  fingers  flexed.  There  should  be  two 
splints,  |)aliiiar  and  dorsid,  the  Ibrmer  extending  from  a  little  Ijclow 
the  elliow  to  the  metaearpo-plialangeal  joint*,  the  latter  from  the  sime 
height  to  the  carp"-iiK'1ii('ar(>al  joints. 

Km.    151. 

Woodi'ii  splints  (Fig.  151)  should  be  three  inches  broad  and  padd 
the  padding  being  a  little  tiiifker  on  (he  jialmar  splint  at  the  point  cor- 
responding (o  the  tower  i"nd  of  tiie  ii[>per  fragment,  ami  on  the  dorsal 
splint  at  the  point  corresponding  to  the  lower  fragment.  A  roller- 
bamhige  placed  obliquely  at  the  lower  end  of  the  jialmnr  splint  makes 


U'iio4k'ii  Aplinl-'  fnr  (  "IK";>  irarturf. 


-Recent  Colless  Fr-actiire  :    Comminution;  Male.  40  year*. 
See  al»o  Plate  XV.,  Fig.  2. 


FiO-  2  —Same  as  Fig.   I.    Side  viev 


Fig.  fi.— Recent  Colles's  Fracture  ;    Male.  86  years 
Fall  from  a  height. 


^ 


PLATE    XV. 


FlB     I- 


Rec7ent  Colles's  Fpticture;    Male,  SB  yeara. 
Sanie  ns  Plate   XI.,  Fig.  I. 


Recent  Colies's  Fracture;    Male.  40  year 
Same  as  Plate  XII.,  Fig    S. 


Fig.  1.  — Arreal  oT  Grovvlh  of  Radius  afler  Colles's  Fracture  al  age  of 
12  ye«r».     Present  age,  19  years- 


Fig.  S.— Soparalion  oT  Radial   Epiphysis;     Boy,   15  yeare. 


B.  — Normal  Wrist;  Adull  Fsmale.     Fractura  of  Third 
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.  convenient  rest  for  tlie  hand,  maintains  dorsiil  flcxitm  of  the  wrist, 
liiJ  permits  the  fingers  to  i)c  ilasjiecl  over  it.  Tlie  .sjvliiitri  are  6ie(;nre(l 
n  place  by  two  adhesive  bands,  one  at  each  end,  and  Ijy  a  roller- 
imnchigc. 

Plaster-<jf- Paris  splints  (Fi;j.  ]o2)  should  be  wide  enougli  to  cover 
in  tlie  wrist,  and  the  Ujwer  cuil  of  the  palmar  one  may  be  conveniently 
made  into  a  roll  tt»  fill  the  {laliu  of  the  hand.     The  dorsal  one  may 

Fio.  162. 


Plutcr-or-Paris  splinti  for  Collcs's  Iructure. 

extend  upon  the  Itaek  of  the  hand.  Tiiey  should  be  .secured  in  place 
by  a  rollcr-bandajje,  and  wliile  the  plaster  i.s  setting  it  may  he  held 
Miisriy  against  the  sides  of  t!ie  wrist  so  as  to  kf'i'|>  the  ends  of  the 
(idiiis  and  ulna  close  together.  Tliey  are  especially  advantageous  in  j>er- 
itting  daily  ma.s.sage  of  the  parts  :  the  dorsal  .<])lint  is  removed  and 
massage  made  on  the  uncovered  portion   from  the  beginning,  and  the 

Rjimar  one  cstn  be  removed  for  the  satne  purpose  (the  dorsal  one  being 
ppt  ill  place)  after  the  first  week.  The  patient  niiist  be  instructed  t<i 
«W|)  the  fingers  He.xed  when  at  rest,  and  to  move  them  fre<)ueiitly. 
It  is  Well  also  tc>  keep  the  tluindi  ididucted. 

A  strip  of  adhesive  plaster  drawn  snugly  about  the  limb  at  the  level 
of  the  fracture  may  be  used  in  addition  to  diminish  the  ulnar  promi- 
"eiice in  cases  with  comminution.  It  has  even  been  employed  as  the 
•ole  dressing. 

Tlie  question  sometimes  arises  wliether  tlie<l('forn)ity,  |>crsisting  for 
*'mf  time  after  the  injury  and  tiie  rcstdt  of  an  crr<ir  in  diagnosis  or  of 
lailiire  of  treatment,  can  be  corrected.  Among  l>upuytren's  earliest 
cases  were   three  of  this   kind,  and  he  succeeded  in  overcoming  the 

Iuofiirnjity  by  steady  forcible  traction  and  i>ressure  upon  the  fragments 
"n  tlie  twentieth,  twenty-nintli.  and  thirtieth  days  after  the  receipt  of 
"".'injury,  the  patients  bring  respectively  sixty-nine,  ten,  and  thirteen 
years  1)1(1.  A  few  cases  have  been  treated  in'  rcfra<'{ure  or  by  incision 
Mil  Osteotomy.  I  doubt  if  anytliing  mure  than  an  improvement  in 
"Pixnirance  can  be  gained  thereby  ;  the  causes  of  loss  of  function  can- 
""t  1)0  thus  removeil. 

B.  Fracttires  at  the  Wrist  Other  than  Colles's. 

Dr.  liiifa  I3art<in,'  of  Piiilailel|)hia,  descriiied  clinically  a  fracture 
*""'n  he  said  was  very  commuu,  an<l  which  he  supposotl  to  be  the 
'"'tachment  of  the  posterior  lionler  of  the  articular  surface  of  the 
'^"K    It  docs  not  appear  from  his  paper  that  he  had  ever  had   an 

■  Ilartou  :  Medical  ICxuroiimr,  1838,  p.  365. 
1« 
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Anat<irni(jiie, 
Dit'U  May  7, 
the  scaphoid 
intoxicated. 


opportunity  to  verify  the  diagnossis  by  examination.  A  few  specimens 
of  such  ji  fracture,  most  of  tliem,  I  believe,  found  in  the  dissecting- 
room  and  witliout  liistory,  are  in  existence,  and  the  injury  is  known  in 
Aiiicrifa  as  r^irttin's  fracture.  Dr.  Agnew  '  fifiiircs  asjiecimen  in  which 
tile  fnignient  is  much  iarpcr.  It  is  jn^rhaps  hardly  worth  while  to  trj' 
now  to  change  this  natnc,  but  there  are  three  grtotl  reasons  why  the 
injury  should  not  l)e  known  as  Bjirton's  fracture  :  Ist,  as  a  reference  to 
the  original  article  shows,  the  injury  \vlii<-li  Barton  dcs<>ril>cd  clinically 
was  ni>t  what  lie  supftoscd  it  to  l)e  anatomically,  but  was  the  onlinary 
Colles's  fnicturc  ;  '2(1,  the  lesion  as  he  sii|>]Miscd  it  to  Ik-,  had  lieen 
observed  s<ja)e  years  before  his  paper  was  |iulilislic<l,  and  the  sjK-ciraen 
was  presented  by  Lenoir'  to  one  of  the  Paris  s<x^ieties;  and,  I'ikI,  it 
deserves  to  be  classed  not  as  a  variety  of  fracture,  hut  as  a  complica- 
tion «>f  dislocation  of  the  <'arpus  backward.  In  Lenoir's  case,  which  is 
descriWd  as  a  dislocation  by  X'oiiK'tiiicr  and  Maigaigne,  a  narrow  frag- 
ment of  ilic  posterior  articular  lionlci-  had  been  bn)ken  oti",  reniaine<l 
attached  to  tlio  capsule,  ami  was  displacwl  backward  with  the  b<ines  of 
the  wrist.      I  havt^  seen  two  such  cases. 

An  analogous  case,  dislocation  of  the  carpus  forwanl  with  detachment 
nf  t\\c  a iilirior  border  of  (he  articular  end  of  the  radius  an«l  fnicture 
of  the  styloid  process,  was  re]iorted.  with  the  s]>ecimcn.  to  the  Sjciftfe 
by  LeteiinoMir.'  The  patient  was  brought  to  the  Hi'ttel- 
iH-iH,  having  received  this  injury  and  aistt  a  fracture  of 
bone  of  the  other  wrist,  by  falling  into  a  ditch  while 
Mr.  C'allender*  refers  to  a  somewhat  similar  specimen, 
Iiut  tine  in  which  the  fi-agnu'iit  is  much  larger,  in  the  following  words: 
"  Tiie  line  of  fracture  is  four-tenths  of  an  inch  from  the  end  of  the 
radius  on  the  palmar  stu'lace,  but  on  the  dorsjil  passed  into — along  the 
edge  of — the  articidar  facets." 

Other  irregidar  fractures,  too  rare  to  be  classified  or  systematically 
described,  may  be  conveniently  mentioned  here.  \.  An  oblioue  fra(!- 
turc  nnmiiig  dowuwanl  and  iinvard  and  detaching  the  styloi«l  process 
of  the  radius  with  more  or  less  of  the  articular  portion  ;  the  larger  the 
fragment  the  more  clo.sely  will  the  symptoms  resemble  those  of  C-olles's 
fracture. 

2.  A  condition  wliich  is  the  direct  opposite  of  that  constitnting 
Colles's  fracture  ;  the  lower  fragment  is  inclined  toward  the  [nlmar 
side,  and  the  crushing  is  also  on  that  side  Mr.  Callender*  report* 
such  a  cjise  caused  by  forced  Jlcxiim  of  the  hand  in  a  fall  upon  it ; 
there  was  a  well-marked  prominence  on  the  dorsiun  of  the  forearm 
aliont  three-fourths  of  an  inch  above  the  wrist-joint,  and  iipjxjsite  it 
on  the  palmar  surface  was  a  considerable  depression.  The  lower  frag^ 
rncnt  of  the  radius  was  inclined  at  an  oblique  angle  to  the  |ialmar  sur- 
face, and  projected  at  the  wrist.  No  crepitus.  Reduction  could  not 
be  eHected.     Ten  months  later  the  deformity  jK-rsisted,  with  gocnl  rota- 

'  Affnew  :  Lac.  cit.,  vol   i.  p.  flOS. 

•  Lenoir  :  Tliis  fart  iBuioiitiniicil  ti.v  VoiUcmier.  in  the  AriMiivps  Oi'iti'niles  ilp  MMrcino, 
1839,  vol.  vi.  p.  4()2,  and  liy  Miilnaiiriif-  The  .S<K-ii't.v  reri-rrcd  to  is  prnlmbly  the  Socirt* 
Anstnmiqac,  hut  I  huvi-  fuik-d  to  (itvi)  mention  of  the  specimen  in  its  Bulletim^ 

'  Letenneur  :  Bulletins,  vol.  xiv.  p.  162.  *  Callender  :  Loc.  oit,  p.  991. 

'  Cullender:  Loc.  cit.,  p.  289. 
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tion,  exaggerated  flexion,  und  inability  to  extend  the  hand  beyond  a 
straight  line  with  the  forearm. 

Callender  mentions  also  two  s)>ccimcns,  one  in  the  museum  of  West- 
minster Hospital,  the  other  at  St.  Bartholomew's,  which  show  the  cor- 
responding displacement  with  union.  In  one  the  styloid  process  of 
the  ulna  was  broken  and  the  lower  fragment  of  the  radius  displaced 
forward  and  outward,  especially  in  the  latter  direction,  with  penetra- 
tion on  the  palmar  surface,  to  the  depth  of  more  than  three-tenths  of 
an  inch.  In  the  other  the  line  of  fracture  is  rather  more  than  an  inch 
above  the  end  of  the  bone;  there  is  a  prominent  angle  on  the  dorsal 
aspect  iu  the  line  of  the  fracture  and  an  elevation  of  new  bone  on  the 
corresponding  part  of  the  palmar  surfaw ;  the  triangular  fibro-cartilage 
was  almost  completely  separated  from  the  radius. 

K.  W.  Smith  '  <lescribes  and  figures  a  similar  case,  in  which  also  the 
fracture  was  caused  by  a  fall  upon  ^he  back  of  the  hand,  and  Dr. 
Hamilton  thought  he  also  had  seen  one. 

3.  Longitudinal  fracture  or  fissure  of  the  end  of  the  bone.  Dr. 
Bigelow '  reported  one  case  and  referred  to  a  second.  There  was  a  star- 
8ha()ed  crack  on  the  articular  surface  without  displacement  and  slight 
corresponding  cracks  in  the  shaft  for  more  than  an  inch  above.  At 
first  there  was  only  lameness  at  the  wrist,  but  after  several  days  there 
were  swelling  and  tenderness,  the  persistence  of  wliich  led  Dr.  Bigelow 
to  make  the  diagnosis.  He  had  had  a  similar  case  two  years  before, 
with  the  same  symptoms,  but  less  extensive  injury  to  the  bone. 

Probably  this  represents  an  incomplete  Colles's  ;  if  the  violence  had 
been  greater  the  fracture  would  have  been  the  usual  one. 

Fracture  of  the  styloid  process  of  the  radius  alone  is  rare.  In  the  few 
I  have  seen  and  in  reported  cases  the  fragment  has  been  quite  large, 
comprising  also  the  adjoining  part  of  the  bone.  Usually  the  displace- 
ment is  slight,  but  in  one  case  the  fragment  was  drawn  upward  one 
and  a  half  inches.  Immobilization  of  the  wrist  appears  to  be  all  that 
is  necessary.. 

Of  transrerse  fractnre  of  the  radius  just  above  its  carpal  surface  jriV/t 
displacement  of  the  fragment  forwanl,  which  has  already  been  spoken  of 
as  sometimes  produced  by  a  fall  upon  the  back  of  the  hand,  it  needs 
only  to  l>e  said  that  the  diagnosis  is  made  by  attention  to  the  ])osition 
of  the  styloid  process  with  reference  to  the  carpus  and  the  ulna  and  by 
recognition  of  the  line  of  limited  tenderness  if  mobility  and  crepitus 
cannot  be  obtained.  The  treatment  should  be  the  same  as  in  Colles's 
fracture,  except  that  the  position  of  the  pads  should  be  changed  to 
meet  the  different  displacements.  The  sulyect  has  been  treated  in  detail 
by  Dr.  J.  B.  Rf)berts  in  AnnaUof  Hui-genj,  January,  1897. 

Fiactnre  of  the  stjrloid  process  of  the  ulna  is  soiiu'timcs  obs<Tvod  sepa- 
rately as  the  result  of  direct  violence.  In  a(lditi<m  to  the  usual  symp- 
toms of  pain  and  swelling,  mobility  of  the  process  couUl  probably  be 
recognize<l  by  direct  manipulation  or  by  alxluction  of  the  hand.  Dr. 
Agnew  says  some  deformity  is  likely  to  remain,  and  that  in  the  only 
case  he  has  seen  the  union  was  fibrous.     lie  advises  treatment  upcm  an 

'  K.  W.  Smith  :  \ax.  cit.,  p.  Ifi2. 

•  Bi)|;clonr :  liuston  Hcd.  and  Surs.  Journal,  1S5S,  vol.  Iviii.  p.  9!l. 
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anterior  splint  with  the  hand  inclined  toward  the  uhiar  side  and  in 
dorsal  flexion,  so  as  to  relax  the  extensor  carpi  ulnaris. 

Fracture  of  both  bones  near  the  wrist  is  o(!casionally  seen.  Tlie  diag- 
nosis is  made  by  recognition  of  the  abnormal  mobility  of  the  fragments. 
Treatment  as  in  CoUes's  fracture. 

In  compound  fractures  every  eflbrt  should  be  made  to  avoid  ampu- 
tation. Good  results  have  been  obtained  even  by  excision  of  the  lower 
end  of  the  ulna  alone  or  of  both  bones. 


PLATE    XIX. 


Fig.    1.  — FrBcture  of  Carpol  Scaphoid. 


( 


Fig.  £. — Separatioii  of  Lovver  Epiphysis  of  remur;  Displacement  forward 
with  Rotation  about  the  Transverse  Axia. 


CHAPTER  XXI. 

FRACTURES  OF  THE  CARPUS  AND  HAND. 
Fractures  of  the  Carpus,  of  the  Metacarpal  Bones,  of  the  Phalanges. 

1.  FBAOTUBES  OF  THE  OASPAL  BON£S.> 

Simple  fractures  of  the  carpal  bones  appear  to  be  very  rare.  Only 
a  few  cases  have  been  reported  in  which  the  nature  of  the  injury  was 
shown  by  direct  examination,  and  I  have  met  with  only  one  case  in 
which  the  diagnosis  was  made  during  life.  A  few  compound  fractures 
have  been  reported.  As  the  symptoms  are  very  obscure  it  is  possible 
that  the  injury  may  be  more  common  than  is  supposed,  and  may  fre- 
quently pass  unrecognized.  The  number,  size,  and  relations  of  the  bones 
are  such  that  they  can  l)e  broken  only  by  direct  violence,  as  a  blow,  the 
])assage  of  a  wheel,  or  a  fall  upon  the  hand,  or  by  traction  (avulsion) 
in  forced  dorsal  flexion  or  displacement.  I  presented  to  the  New  York 
Surgi<!al  Society  in  1891  a  case  of  fracture  of  the  scaphoid  by  dorsal 
flexion  a.ssociated  with  compound  laceration  of  the  anterior  carporadial 
ligament  and  backward  dislocation  of  the  carpus.  It  occasionally  hap- 
pens in  experimental  fracture  of  the  lower  end  of  the  radius  that  the 
scaphoid  or  semilunar  is  broken,  and  the  same  complication  has  been 
observe*!  clinically.  I  have  seen  two  cases,  several  weeks  after  the 
receipt  of  the  injury — one  is  shown  in  Plate  XIX.,  fig.  1.  In  each 
the  region  of  the  scaphoid  was  thickened,  and  the  motions  of  the  wrist 
diminished.     One  had  been  supposed  to  be  a  CoUos's  fracture. 

The  only  .symptom  which  could  make  the  diagnosis  possible  is  crepi- 
tus, and  it  might  be  difficult  to  determine  whetlicr  this  has  its  origin 
in  the  carpus  or  in  one  of  the  adjoining  bones. 

Treatment.  The  treatment  would  consist. in  immobilization  of  the 
wrist  for  two  or  three  weeks,  and  it  is  probable  that  some  stiifness  of 
the  joint  would  result.  In  comiwund  cases  it  seems  probable  that 
extirpation  of  the  broken  bone  Avould  give  a  better  functional  result 
than  its  conservation  would  even  if  suppuration  was  avoided. 

2.  F&AOTURES  OF  THE  METAOABPAL  BONES. 

While  simple  fracture  of  a  metacarpal  bone  is  not  a  very  common 
accident,  still  it  is  not  so  rare  as  some  authors  have  inferred  from  hos- 
pital statistics.  Malgaigne  found  16  cases  in  a  total  of  2377  fractures 
of  all  kinds  treated  at  the  H6tel-Dieu,  a  percentage  of  0.67  ;  Polaillon 

'See  «zp«rimeilts  by  Daillez,  Journ.  des  8c.  Moil,  do  TJUc,  February  13. 1S9I,  and  cases 
b.T  Mnrd,  Diet,  en  .30  Vols.,  art.  Main,  p.  .'>24  ;  Malpiifcne  ;  Lctennciir,  Kull.  de  la  8oc. 
Anatomiqne.  vol.  xiv.  p.  102;  Polaillon,  Diet.  Encycloii^-dique,  art.  Main,  p.  .'iO;  Hunt, 
Annals  of  Anatomy  and  Suruery,  March.  1H81,  p.  110;  Rutherford,  Glasgow  Medical 
Journal,  April,  1891 ;  Fortunet.  Lyon  Medical,  July  1,  1SS8. 
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64  cases  in  a  total  of  5517  fractures  treated  in  the  Paris  hospitals  iluring 
the  years  1861-63,  a  pcrtTutaKe  of  l.Ki.  Of  I'olaillon'a  64  cast's, 
57  were  iiu'ti,  only  two  were  old,  and  iioiu'  were  iiifunts. 

The  third  and  fniirtti  arc  most  freijiieiitly  broken,  tlie  first  and  fifth 
least.  Sininltaneim.^  f'raettire  of  two  or  more  is  frequent  when  the 
injury  is  eonipouiid. 

A  very  few  ciises  of  proliable  sejmration  of  tlie  distal  epiphysis  have 
been  recorded,  one  by  Malgaigne,  one  by  Hamilton,  and  one  (juoled 
by  I'olaillon  from  a  thesis  by  Piehoii.  the  ages  being  nine,  eight,  and 
twelve  years  rcs])eetively.  There  was  faihn'e  of  union  in  M-.dgaigne's 
case,  but  without  disturbance  of  fuuetiun  when  last  seen,  thirteen  years 
after  the  injury.  Bennett'  has  destTibed  a  variety  of  fracture  of  the 
bast!  of  the  first  metacarpal,  an  oblitpic  fracture  by  whieli  the  palmar 
half  of  this  end  is  separated  and  tlie  remainder  is  disphiced  more  or 
less  backward,  so  that  at  first  sight  the  injury  ap]M'ars  to  Ik-  a  subluxa- 
tion, lie  eollf'cted  nine  exarii])ios.  The  usual  displaix-iuetit  is  angu- 
lar, tiie  apex  of  the  angle  being  directed  backward  or  forward,  and  at 
the  same  time  the  fragments  may  override  longitudinally. 

Cause.  The  cause  may  be  direct  or  indirect  violence.  Wln-n  direct 
it  is  a  blow  upon  the  back  or  even  the  palm  of  (he  liaiid,  a  fall  or 
blow  upon  its  siile,  (U'  a  entshing  ibrce,  the  hand  being  caught  between 
two  solid  bodies.  The  first,  second,  and  fifth  metacarpals  are  the  ones 
most  freijuently  broken  by  direct  violence. 

The  commonest  indirect  cause  is  violence  reeeived  upon  the  distal 
end  of  the  Imne  in  the  direction  of  its  long  axis,  by  which  its  normal 
curve  is  exaggerated  and  fracture  produ<'ed,  as  in  a  fall  n|>on  the 
knuckles  or  a  l)lnw  witli  the  fist.  Lonsdale  reported  a  i-a-se  in  which 
fracture  of  the  lliird  metacarpal  wa.--  caused  by  a  fall  upon  the  end  of 
the  oulstretched  tnitldle  finger,  in  a  case-  rejwirted  by  Diipuytren,  the 
thiitl  metacarpal  bone  was  broken  by  being  bent  Viackward  in  a  trial 
of  strength,  the  contestants  trying  to  force  each  other's  wrist  back 
with  their  fingers  interlticked,  A'elpi'au  .siw  the  same  bone  broken  by 
traction  upon  the  index-  and  mithlle  fingers  with  some  twisting. 

Symptoms.  The  symptoms  are  the  deformity  due  to  the  di.<plaee- 
juent  of  the  distal  fragment,  abnormal  mobility,  crejiitus,  pain,  and 
inaiiility  to  use  the  fingers.  The  deformity  is  usually  slight  and  may 
be  wholly  masked  by  the  swelling;  abnormal  mor»ility  and  crepittis 
nuiy  be  found  by  flexing  and  extending  ibe  <'orrcsponding  finger  and 
at  the  same  time  making  pressiu'c  upon  the  palm  at  the  sup|M>sed  seat 
of  fracture,  so  as  to  make  the  fragments  prnmineiit  behind.  The  join 
("ju  l)e  suddenly  and  sharply  increased  by  pressing  the  finger  toward 
the  carpus. 

The  course  of  the  fnicture  is  usually  simple,  and  ends  in  consoli<la- 
tion  in  the  course  of  three  or  four  weeks.  The  ef>mplieations  which 
oi'curred  in  the  eighty-t>ne  cases  cotlecteii  by  Polaillon  were  inflamma- 
tion of  the  car])o-nietacarj>al  joint,  union  witir  marked  disphicemeni, 
fusion  of  ailjoining  bones  when  l)olli  were  broken,  anti  deviation  of 
the  extensor  tendons  by  a  vohuninous  «dlus  in  one  each,  and  failure 
of  imi(m  in  three.  In  neglected  ea.ses  of  fracture  at  or  near  the  knuckle 

>  neniictt :  British  Mt-ilical  Joiiriiul,  .liil.r,  lS8(i,  p.  13. 
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suppurution  is  not  infrequent  and  may  so  extend  as  to  cansc  marked 
disability. 

Treatment.  The  first  indication  is  to  jirt-vent  a  tuo  severe  inflam- 
matorv  reaction  if"  it  tlireatuus,  and  with  tliis  oUjeet  tlie  hand  sliould 
be  kept  at  rest  in  an  eievateil  ixisitioii. 

If  there  is  no  displuceinent  or  tendenry  thcreti),  a  fijiiijile  immobil- 
izing dressing  of  cotton,  itoiuid  on  snugly  with  a  roller-bandage,  is  suf- 
ficient, the  fingers  being  left  free  to  prevent  their  stiH'eniiig. 

A  metho<l  that  has  lung  finiiid  favor  is  to  till  the  jiulm  vvitli  a  mass 
of  tightly  packed  cotton  or  sonte  similar  substance,  or  a  ball,  over 
which  the  lingers  are  closed  and  fastened  down  with  a  bandage  or 
adhesive  plaster.  The  Hexion  of  the  finger  over  the  firm  mass  tends 
to  draw  the  knuckle  downward,  and  thus  prevent  shortening.  The 
fiupport  furnisiieil  by  the  adjoining  bones  is  an  additional  aid  against 
displacement,  and  the  back  nf  the  liaiid  can  be  left  (tartly  uncovered 
for  inspection. 

In  fracture  of  the  third  and  fViiirtli  irietacarjials  the  hand  may  be 
bound  upon  a' dorsal  or  palmar  longitudinal  splint  suitably  pailded  and 
fastened  with  a  roller,  but  this  \Aan  is  iinsnited  to  fractures  of  the 
seet'jnd  or  fifth  because  the  cin^ular  compression  exerted  by  the  bandage 
tends  t«j  cause  lateral  displacement. 

If  continuous  traction  seems  necessary  to  overcnnie  a  tendency  to 
displacement  tiie  finger  may  lie  boiuid  to  the  adjoining  ones  for  a  few 
days,  but  it  is  important  that  iininnbili/atiori  of  the  fingers,  especially 
in  the  extended  position,  siiouKl  lie  avoideil  or  made  as  brief  as  pos- 
sible. 

3.  FEACTURES  OF  THE  PHALANGES. 

These  fractures  are  usually  dtie  to  <lirect  violence,  and  in  conse- 
quence are  freipiently  com|u)uiid  or  at  least  accompanie<l  by  laei'ration 
or  bruising  of  the  soft  ]iart«i.  A  few  oises-  iiave  been  reportetl  of  frac- 
ture by  imiirect  violence,  as  in  a  fall  or  blow  upon  tlie  end  of  the 
finger,  or  by  having  the  finger  caught  and  fixed  while  the  hand  eun- 
liniutl  to  move. 

The  proximal  piialanx  is  the  one  most  frc<|neutly  lirokcn,  the  ter- 
niiintl  phalanx  most  rarely. 

The  sVinptoniT.  upon  wliich  the  diagnosis  is  made  in  simjde  fractures 
are  mobility  and  crepitus. 

The  progress  of  the  ense  in  simple  fracture  is  toward  jirompt  repair; 
ID  con)j)oinid  fraetin'cs  the  su|ipnnition  is  a])t  to  be  proic>ng<'<l,  and 
necrosis  of  splinters  and  eveti  of  one  of  the  principal  fragments  is  not 
uncommon. 

A  well-established  rule  of  treatment  of  injin'ies  of  the  liand  is  to 
save  everything  that  can  be  saved,  but  it  needs  limitation  in  comj)ound 
fractures  of  the  fingers.  While  it  is  desirable  to  save  fiie  thumb  or 
Uny  part  of  it,  even  at  the  price  of  anchylosis  of  both  the  joints,  the 
intne  value  *l«)es  not  attach  to  the  fingers,  ami  a  rigid  deforiTied  finger 
that  has  been  saveil  with  mucli  ditficiilty  is  often  a  source  of  so  nuieh 
inconvenience  that  the  patient  subsequently  seeks  relief  in  amputation. 
It  is  h«»tter  that  members  so  injured   that  rigidity  will  probably  result 
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should  he  rtniovpd  at   firsit,  for  the  attempt  to  save  them  cannot  be 
made  witlumt  ituurring  certain  risks,  prolonged  suppumtion,  phlegmon 


of  the  forearm,  tetanus,  which,  altliough  somewhat  remote,  should  not 
be  lost  sight  of. 

Ill  the  treatment  of  simple  fracture  the  usual  indication  to  prevent 
displaeetiTent  is  habitually  luet  \\y  means  of  a  moukled  pidmar  splint 
made  of  [lastcboard,  felt,  or  gutta-percha  to  which  the  finger,  slightly 
flexed,  is  made  fast.  This  answers  very  well  for  the  terminal  and 
middle  phalanges,  but  it  does  not  support  the  proximal  one  sufliciently. 
Sometimes  a  stnught  splint  is  used,  sometimes  a  plaster-of-Paris 
bandage. 

A  cotiitnon  displacement,  important  to  be  guarded  against,  is  an 
angular  one  with  the  apex  directed  fnrward  and  caused,  I  think,  by 
the  action  of  the  intcrossetms  muscles.  The  persistence  of  this  dis- 
placement constitutes  a  serious  inconvenience,  for  it  limits  flexion  of 
the  metacarpo-plialangeal  joint  ami  creates  a  pi'oniini'nce  npon  the 
palmar  as]K'i't  of  the  phalanx,  the  skin  covering  which  may  become  so 
sensitive  that  a  firm  grasji  cannot  he  taken  of  any  hard  object. 

As  a  jwlmar  splint  does  not  entirely  prevent  this  displacement  I 
prefer  to  close  the  liand  upon  some  tirni  cylintlri«il  liody,  a  roller-ban- 
dage for  example,  an<l  fasten  tiie  fingers  down  with  strips  of  adhesive 
plaster  applied  hiiigitndinally  along  the  back  of  the  liand,  the  fingers, 
and  the  front  of  the  fonarni,  and  additionally  secured  with  a  few  turns 
of  a  bandage.  The  roll  must  lie  large  enough  to  give  ample  s»ip|>ort, 
and  by  [lassiog  the  finger  along  the  <lorsnm  of  the  phalanx  the  occur- 
rence of  dis|)lacenient  can  l)e  recognized.  It  will  be  remendiered  that 
the  tendon  of  each  extensor  muscle  is  attached  to  the  base  of  the  prox- 
imal phalanx  by  a  short  band  which  limits  the  action  of  the  muscle  to 
that  phalanx,  and  that  the  extension  of  the  middle  and  distal  pha- 
langes is  accom[)Iislied  by  tlir-  interossei,  which  also  flex  the  metacarpo- 
phalangeal joint  and  are  relaxed  when  (he  fingers  are  closed.  The 
tendency  to  overriding  is  thus  effectively  opposed  by  this  po.sition,  and 
the  displacement  which  then  most  ncetls  to  be  guarded  against  is  the 
one  also  that  is  most  readily  detected,  angular  displacement  with  the 
angle  directed  backward. 

Sup]M>rt  that  may  be  suHicient  in  wmie  cases  can  be  readily  oi)taini'd 
by  liiiiding  the  iirokeu  finger  to  the  adjoining  ones  and  .supporting  ht^th 
or  all  three  npon  a  common  splint. 
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CHAPTER  XXII. 

FRACTURES  OF  THE  PELVIS. 

Fractures  of  the  Ring  of  the  Pelvis,  Sacrum,  Coccyx,  Ilium,  Ischium,  Pubis, 
Rim  of  the  Acetabulum. 

Following  well-founded  custom  I  group  in  one  section  all  fractures 
which  break  the  continuity  of  the  ring  of  the  pelvis  and  consider  sepa- 
rately fractures  of  the  individual  bones  whicli  do  not  break  the  conr 
tinuity  of  the  ring. 

1.  FBACTUBES  OF  THE  BINO  OF  THE  PELVIS. 

The  most  frequent  cause  of  this  lesion  is  the  pas.sage  of  the  wheel  of 
a  heavily  laden  wagon  across  the  thigh  and  hypogastriuni  ;  among  the 
others  are  falls  upon  the  feet  or  the  buttocks,  the  caving  in  of  an 
embankment,  and  crusiiing  between  the  buffers  of  railway  cars  or 
other  heavy  moving  objects.  The  position  and  the  number  of  the  frac- 
tures vary  with  the  degree  of  the  violence  and  the  portion  of  the  ring 
upon  which  it  is  received.  When  it  falls  upon  the  symphysis  and  is 
directed  backward  the  arch  yields  at  its  weakest  point,  and  the  line  of 
fracture  pa.s.ses  through  the  horizontal  and  descending  brandies  of  the 
pubis,  sometimes  on  one  side  alone,  .sometimes  on  both  sides.  If  the 
force  then  continues  to  act  it  jiresscs  the  sides  apart,  and  either  breaks 
the  sacrum  vertically  (by  avulsion)  or  ruptures  the  ligaments  of  the 
sacro-iliac  synchondro.sis,  or  breaks  the  ilium  into  the  synchondrosis  or 
into  the  sacro-sciatic  notch  ;  and  it  does  this  sometinios  also  on  one  side 
alone,  and  sometimes  on  both. 

When  the  violence  is  received  upon  the  side  of  the  pclvi.s,  or  the 
great  trochanter,  or  even  upon  the  foot,  it  may  cause  what  Malgaigne 
described  as  double  vertical  fracture  of  the  pelvis,  or  fracture  of  the 
acetabulum  to  a  variable  extent,  and  in  one  case  a  fall  upon  the  foot 
caased  dislocation  of  the  entire  os  innominatum,  separating  it  cleanly 
at  the  symphysis  pubis  and  sacro-iliac  joint  and  forcing  it  upward.  In 
double  vertical  fracture  the  anterior  frsicturc  occupies  the  .same  position 
as  when  the  force  has  been  received  upon  the  sym])hysis,  it  cro.sses  the 
pubis ;  the  posterior  one  is  usually  entirely  within  the  ilium  and  behind 
the  acetabulum.  In  fracture  of  the  acetabulum,  which  can  be  cause<l 
only  by  violence  transmitted  through  the  femur,  the  bone  may  be  simply 
fi.ssured,  or  the  head  of  the  femur  may  Ixf  driven  entirely  through  into 
the  cavity  of  the  pelvis.  In  the  slighter  eases  the  continuity  of  the 
pelvic  ring  is  not  broken,  but  in  the  nion;  extensive  ones  it  i.s.  In 
young  people  the  lines  of  fracture  may  follow  those  of  the  develop- 
mental division  of  the  bone  into  three. 
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The  (Ji.splaccmenls  are  sc'liioni  great,  hut  complications  are  nuniermis  ' 
ami  seritnis.     Tlic  most  frequent  is  rupture  of  the  urethra,  usually  in 
its  m('mbriiii()U.<  portion  ;  among  the  others  are  rupture  of  the  bladder) 
and  hu'cnilidu  of  the  iliae  veins  or  the  external  iliac  artery.      Huj>t«ire| 
of  the  bladder  may   lie    intni-  or  extni-fK-ritoneal  ;    in  some    rax-s  it 
appears  to  have  Keen  ituised  by  the  direct  pressure  u]ion  the  bladder  of 
tlie  <ibjec't  whieh  eauswi  the  fractun",  in  others  by  a  splinter  or  the  dis- 
placed   fnijjment.     The  other  two   lesions  mentioned  are  due  to  the 
displacements.     The  sepanitioii  of  the  pubes  tears  the  urethra  acrosaj 
at  or  near  tlie  triangular  liipiiiient,  and  the  projeclinp  etlpe  of  the  pos-J 
terior  line  of  fracture   lacerat<'s  one  of  the  iliac  veins,  or  the  edge  of 
the  anterior  one  tears  the  external   iliac  vein  or  artery. 

In  a  ease  referred   to  hrietly  by  Legros  Clark'  there  were  several! 
fractures,  and  separation  of  the  sacro-iliac  synchondrosis  on  each  sidej 
and  of  the  pubic  symphysis  to  the  extent  of  four  inches.     The  rectum 
was  riipturci!  and  feces  were  exiravasatcd  into  the  |wlvis  :  the  bladder 
was  ruptured  and  tlie  urethra  torn  coiujdetely  from  the  prostate  plantl. 

The   varieties  and   tlic  symptoms,  which   vary   notably  with  them, 
require  sejiarate  mention. 

Separation  of  the  symphysis  pubis  may  be  jiroduced  l.>v  external  vio- ' 
lencc  actiitir  directly  ujion  llie  pubic  arch  or  through  forcc<l  abduction 
of  the  thiirhs,  or  by  the  descent  of  the  fretus  through  the  sui>eriorJ 
strait  in  parturition.  Malg:iigne  collected  seventeen  cases  of  the  latter,' 
most  of  them  occurring  in  prirnijiara',  and  most  by  the  unaided  actimi 
of  the  ])iitient's  nniseles  ;  in  a  few  eases  the  forceps  was  usinl.  Usually  , 
the  separation  takes  place  with  a  distinct  cracking  sound,  and  the  ptpl 
can  be  felt  with  the  linger,  :ind  in  one  or  two  cases  the  fracture  has] 
been  nutde  compound  by  simultaneous  laceration  of  the  soft  |>arts.l 
The  gap  is  the  chief  diagnostic  symptom.  The  scanty  informationj 
possessed  upon  the  subject  indicates  that,  in  the  traumatic  cai«s  Ait, 
least,  the  separation  t'lkes  place  not  through  the  cartilage,  but  between 
the  cartilage  and  the  bone. 

The  traumatic  castas  are  no  less  numerous  and  more  varied  in  their 
details,  although  in  a  large  proportion  of  them  the  force  .seems  to  hav* 
been  e.viTtcd  through  the  adductor  tnuscles  of  the  thighs.    In  two  csw"! 
quoted  by  Malgaigue,  in  a  thtnl   nqiorted  by  Weber,-  atul  in  a  fourth 
by  Earle,'  the  patient  was  on  horseback  and  received  the  injury  cither 
by  Ijcing  thrown  forward  upon  the  withers,  or  first  to  one  si<h'  and  then 
to  the  other,  or  by  the  muscular  effort  made  to  keep  his  seat.      In  on«j 
of  Malgiiigne'seases  the  results  were  an  immediate   hernia,  ru|)tnre  of 
the  periiiciim  with  a  separation  at  the  symphysis  that  woidd  admit  thei 
hand,  and  pain  a(   each  sacro-iliac  syueliotidrosis.     The  ]iatient   recov- 
ered in  three  and  a  lialf  months,  the  treatment  consisting  of  a  bandagel 
<lrawn  tightly  about  the  pelvis,  with   tin;  limbs  resting  ujion  a  douhkl 
inclined  jilatu'. 

In   Earle's  case   (licre   were  colla|tse,  severe  jKiin,  flattening  of  tlisi 
pubes,  and  free  bleeiliug  from  the  anus.     An  incision  in   the  jierincuml 

'  I>«Kn>!i  Clnrk  :  Diafnin-<ii.<t  nf  Visceral  Ix-sions.  |i.  33U. 

•  Welter:  Oa/..  Med.  de  8tra!it>oarti;,  1S72. 

'  Eorle:  Med   Cliir.  Trans.,  1835,  vol.  lix.  p.  257. 
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\"e  exit  to  bluml  uikI  urine.     Tlie  pationt  survived   for  only  fiirly 
[iotirjs  and   the  autoj^y  sliDwed  a  s<>p!iration  of   llin'e  inches  at    tlio 

»syinpliysis,  tlif  left  »acr(i-ilitic  syiicliiin<irHsi>  s;a[>int,'  nuc  iin'li,  ami  tlie 
prustatc  torn  completely  away  froni  the  liladiler  and  liaiigliig  down  in 
a  cavity  filled  with  clot.     Tlie  patient  was  between  sixty  and  seventy 

I  years  of  age. 
In    another  ^iingular  case  quoted  by   Malgaigne  (he  jiatient,  a   lad 
eighteen  years  old,  was  learning  to  be  a  dancer.     Flis  teacher  nuidr  liiiii 
lie  M|>on  his  back  on  tlie  floor  with  his  tliigh.s  (Icxed,  and   tln'ii  stand- 
ing u]K>ii   hitn  witli  one  liinf  on  each   knee,  sought  lo  i'urce   the  thighs 
outward.      It  caused  the   hones  to  separate  at    the  syniphysis  to  the 
extent  of  half  a  tinger-breadth. 
Separation  in  Front  and  Behind.     In  one  of  Mr.  Ivirle's  '  caHos  there 
was  complete  separation  of  the  left  os  iniioininatuni,  both  in  front  and 
Ix-hind  ;  the  bone  was  forecfl  up  to  a  eonsitlerable  exfcut,  and  the  eoni- 
iiion  iliac  vein  torn  across.  Tiic  |)atient  was  a  young  rnait,  and  received 
K  the  injury  by  jiini[>ing  from  a  thiid  story  ;  lie  laixled  upon  the  left  fiwt, 
H causing  also  a  compound  c'.oTnniinute<l  fracture  of  tlie  calcaneum  and 
Has(nig:dua. 

Similar  caj<es  were  collected  by  Malgiu'gnc,  and  two  have  been  pub- 
]islie<I   by  Salleron.-     'I'hc  injury  has  been  caused  by  a  fall  upon  one 

I  foot  or  n|M»n  the  side  of  the  [idvis,  or  bv  the  pressure  of  a  heavy 
weight  ujKin  the  front  of  the  pelvis.  Tlic  char:icl eristic  syiu[(toui  is 
the  elevation  of  the  corresponding  half  of  the  pelvis  with  altsenee  of 
the  crepitus  which  is  usually  present  in  double  verti«il  fracture.  S;il- 
leron  was  al)le  to  re<Iu<-e  the  dislocation  in  his  crises,  ami  both  recovereil, 
but.  as  a  rule,  the  prognosis  is  extremely  gmve. 

Separation  of  the  Sacro-iliac  Synchondrosis.     Simple  se[)amtiou  of  this 

» joint  is  Very  rare.  Malgaigne  '  i(Uotes  one  case  of  it,  and  four  othei's 
in  which  there  wius  in  addition  fiiictiire  i>i'  the  ilium.  1  have  seen  one 
well-marked  case.  The  lesion  is  said  also  to  have  been  produced  during 
labor. 
The  diagnosis  is  made  by  ret^jgnitioti  of  the  displacement,  which  is 
backward  and  outward. 

I  Separation  of  all  Three  Joints.  A  few  cases  have  been  reported  as 
fuicli,  but  in  most  there  has  been  also  fracture  at  one  or  more  ptiiuts, 
and  the  sepiinition  of  one  or  both  of  the  sacro-iliac  synchondroses  has 
been  only  the  gsiping  of  the  joint  due  to  the  latenil  separation  of  the 
two  halves  of  the  pelvis  and  not  a  real  dis|(Iacement.  iMalgiiigne 
<|Uotes  briefly  five  cases,  in  four  of  which  there  were  assoeiatwl  frae- 
ttires  of  the  |Kdvic  hones.  Dolheau,'  Dultrueil.' and  Pollock"^  have 
.since  reported  others,  niibnieirs  is  tlie  only  one  in  whi<-h  there  seems 
l<o  have  been  actual  displacement  at  all  three  points,  and  even  in  it 
there  was  also  a  slight  fnicture.  The  patient  was  run  over  by  a  wagon. 
There  was  separation  of  two  and  a  half  inches  at  the  syniphysis  pubis 
t«nd  gaping  of  Iwth  sacro-iliac  sytichondmses.     The  sacrum   was  dis- 

'  E»rlo;   IjOV.  cit..  p.  'i61,  Casi-  T,. 

'(^illrrwii:  Anhiveji  (Jin.  dr  Mfii.  1871,  vol.  ii.  i>.  34.  CiiM-'i  1  and  2. 

•  UiktK3kiK"e  :   \Ate.  eit.,  vol.  ii.  p.  777. 

•  Dolbrau  ;  0»»»tte  dps  IIA|iitiinx,  IS68,  p.  194.  '  t>abrucil :  Id.,  1871,  p.  413. 
•PoUiirk:  The  Luiic<-t.  1S7-,;,  vol  ii.  p.  409. 
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jiliK'i'tl  furvvard,  [irujw^tinf;  at  tlif  li-vcl  nC  tlie  .siiptTior  strait  two  ceiili- 
iiictros  in  fmiit  of  llic  ri^lit  iliiiiii  ami  (iir>  uikI  u  iiaif  in  ironi  of  tbc 
left.  TlnTi*  wa>  a  fracture  at  llio  jiiiictinn  of  tiie  right  ii<chiuiu  and 
j>nl>i«,  and  |iartial  fiiictiin*  nillic  ImxIv  nf  tlio  riijiit  ]iul>is. 

In  <'a('li  «i?e  tiie  injitrv  was  ciiusi'd  l>v  extreme  violence  acting 
dirt'rtly  upon  tlie  pdvis,  (lie  jKissage  of  a  heavy  wagun,  the  fall  of  a 
heavy  object.     All  terminated  fatally. 

Fracture  of  the  pubic  portion  of  the  pelvic  ring,  w  hich  is  the  moirt  com- 
nifm  nf  all,  passfs  n.-iialiy  tlir<iu<;li  the  horiz.ontal  ramus  just  in  front 
of  tlie  ilii) -peetineal  eniitK'ni'e  and  tlirnugh  the  descending  ramus  near 
its  junction  with  the  ischimn.  The  fnieture  may  he  oblique  or  trans- 
verse, may  l)c  doiilile  (of  one  or  both  jMibic  bones),  or  may  be  associated 
with  separation  of  the  symphysis  or  with  other  fractures  of  the  Intend 
or  posterior  fxtrlions  of  the  pelvis.  As  has  been  already  mentioned, 
rupture  of  tlie  iipanients  of  one  or  both  -acro-iliae  synehondnises  with 
ga|>ing  of  the  joint  is  a  i'rctpient  accouijianiment  when  the  aetiou  of 
the  fVaefuring  foree  i.-  momentarily  prolonged. 

The  dis|ila<'enient  is  sometimes  so  marked  that  it  can  be  easily  recog- 
nized by  the  eye  ;  in  other  oases  the  diagnosis  can  only  be  made  after 
palpation  of  the  outline  of  the  lione,  which  is  quite  aeoes.sible  to  the 
touch. 

liiterl'erence  with  the  voiding  of  the  urine,  either  by  ru|>t»)re  of  the 
tuvthra  or  by  pressure  n[)on  it,  is  a  frequent  complication.  Injury  to 
the  urethra  takes  [ilnee  usually  in  the  uutidiranoiis  portion.  The 
bhidder.  too,  has  been  sometimes  torn  by  a  fragment  or  ruptured  by 
pressure. 

The  following  are  the  more  noteworthy  complications  and  varieties 
that  have  been  reconled.  A  man,  twenty  years  old,  was  run  over  by 
a  railway  train  and  n'ccived  a  fnu'tiire  of  the  crest  of  the  right  ilium. 
tiie  rannis  of  the  left  pubis,  and  ol'  the  "  right  pid)is  close  to  its  junc- 
tion with  tiie  iliac  portion  of  the  bone,  the  sharp  end  of  this  fracture 
had  entirely  divided  the  external  iliac  artery."'  A  man,  forty -three 
years  old.  was  run  i)ver  by  a  wagon,  was  br<jught  to  the  hospital  insen- 
sible, and  died  in  three  hours.  There  was  fracture  of  the  "ramus  and 
body  of  (he  pultis  on  both  sides,  and  separatiitn  of  the  sjicrum  f"rom  the 
left  OS  innninirmttim.  Fracture  of  the  left  ilium,  the  fracture  extend- 
ing across  the  pectineal  line  and  causing  laceration  of  the  left  external 
iliac  vein."^ 

Fracture  of  the  lateral  portion  of  the  ring  occurs  in  two  princijial 
forms,  t>ne  in  connection  with  fracture  of  the  jiuliic  portion,  the  other 
a  fracture  nidiating  fmni  the  cavity  of  the  acetabtdum.  The  tormer 
is  the  one  to  which  attention  was  first  called  by  Malgaigne  under  the 
title  ni  douhir  vertical  fravhire  of  the  pelri-i*  {multijih  fracture*,  Dnplay), 
and  a  variety  which  has  been  described  at  much  length  by  Voillemier* 
a»  vertical  frarfitrc  of  the  sitcnim.  The  posterior  line  of  fracture  lies 
either  in  the  ilium  entirely  behind  the  acetabuluni,  or  in  the  sacnim, 
or  partly  in  the  ilium  <ir  sacrum  and  partly  in  the  saero-iliae  svni-hnn- 
drosis,  and  .sometimes  the  sacrum    is  crushed   rather  than   fracture*!. 


I 
I 


'  lATicwt,  1878,  vol   i  i>  Ml,  Ciuif  2 


'  Voillcmier:  Cliuiiiiic  Chirurgicalc,  1862,  p.  Ti 


'  Lancet,  Idem,  Our  3. 
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The   cause   a|ij>iirt'ntly    may  be   a    fcircr  acting  in   oidier  tlip  antero- 
posterior <»r  traiisviT.-M!  iliaiiu'ter  of  iIk.'  |>clvis   or  ujiwartl  u^iiinst  the 

Fio.  153. 


pnwify  of  the  isoliiiim.     TIic  most  proiniiiciit  synijttotiis  in  (hese 
are  in  the  position  ol'thi'  ii-jj  ami  in  [\\i;  extent  to  wfiich  it  can  lie 


Isiovcd.     Tlie  femur  is  nttaclx-fl  to  tlic  jiortion  of  hone  whit-li  is  intor- 
iBinliute  Itetween   tlie  tvv(»  liiirs  of  fnn'turi',  and  a.s  this  jiit-^e  is  usually 
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the  advanta^B  of  its  early  recupnition  and  treatment  are  w>  (;reat  that 
it  deserves  mention.  On  the  first  indieution  of  pnihahlc  injury  to  the 
uretfira  the  aulielcr  should  lie  intHKhifCMl,  an(l  if  it-*  passage  is  pre- 
vented or  e%'eii  rendered  diiheiilt  hy  injury  to  the  urethra,  an  ineision 
should  he  niuih^  throiij;h  the  |)eritieuni  to  the  injured  jiart  eutting  ujwn 
the  end  of  the  catheter  as  a  guitle.  I  have  almost  always  found  the  ^ 
menihnuious  uretiira  not  only  torn  aemss  i)ut  also  so  freely  separated  H 
by  laeeratiuii  of  the  soft  parts  amid  whieh  it  lies  that  its  n?«)gitition  " 
was  flitheult.  It  is  so  thin  and  i'«lla[ised  and  its  torn  end  si>  shreddy 
that  it  can  iiardly  he  distinguished.  For  this  rea.son  it  is  desir-aiile  to 
make  tiie  incision  with  the  aid  only  of  local  anajsthcsia — e<K"aine  or 
fre«'zing — in  order  that  the  patient  may  aid  the  recognition  l)y  |ia^ing 
urine.  If  possihlc  the  two  torn  ends  of  the  urethra  should  be  united 
by  one  or  two  sutures  along  its  roof  so  as  to  aid  the  jwrnuinent  resto- 
rsitiori  of  the  continuity  of  the  canal ;  and  each  torn  end  siiould  be  split 
for  half  an  incjh  along  the  Hour  so  as  to  avoid  the  cicatricial  narmwing 
whicii  follows  circular  division.  • 

If  the  bladder  ha.-j  been  ruptured,  intra- or  estra-peritonc-ally,  supra- 
pubic cystotomy  may  be  needed  to  evacunte  the  escaped  urine  and  cloi>e 
the  opening  or  for  dniinage  of  the  bhidder.  Permanent  catheteriai- 
tion  through  the  ])erincal  opening  may  .-omefimcs  take  th<;  plae«'  of 
supra[)nl)ie  drainage;  it  is  uot  neetled  if  the  bladder  is  uninjurwl. 


2.  TRANSVERSE  FRACTURE  OF  THE  SACRUM. 

Tlu.s  rare  injury  is  jiroduced  by  blows  or  falls  upon  the  corresfxmd- 
ing  region,  ami  appears  in  all  eases  to  have  (rccupied  the  lower  half  of 
the  hone  and  to  have  been  produced  by  the  forcible  bending  inward  of 
its  a|)ex,  Its  direction  is  ])ractically  transverse.  Malgaigne  has 
re|H)rt<.»d  one  ca.se  of  oblitpie  Iraeture  ;  in  it  tiie  violence  wa.s  receive*! 
upon  the  side  of  the  bone,  and  there  were  also  two  incomplete  trans- 
verse; fractures. 

The  usual  displacement  is  an  angular  one,  the  coccyx  and  lower  frag- 
ment being  dniwn  forward  so  that  the  ajM^x  of  the  angle  is  dirccte<l 
backward  at  the  scat  of  fractiii-e.  The  dis]dacement  is  due  in  part  to 
the  fracturing  forc<'  and  in  part  to  the  action  of  the  attached  muscles. 
In  a  case  that  came  under  my  ob.servation  at  Bellevue  Hospit.nl  there 
was  extensive  shjughing  over  the  sficrimt  and  denudation  of  tJie  Inine, 
apparently  due  to  the  direct  violence  that  cnuseil  the  fracture.  The 
siune  complicalton  is  mentioned  in  two  of  the  five  cases  collected  hy 
Midgaigne,  botli  termiriiiting  fatally. 

TIh!  .■^ym|itoms  are  ;  pain  at  the  seat  <if  fracture,  both  spontaneous  and 
proV()kiHl  by  pressure  or  movements  of  the  trunk,  or  by  the  act  of  defe* 
cation,  or  ]ierha[js  by  the  act  of  coughing;  the  displacement  if  jm^sent; 
and  abnormal  mobility  and  crepitus  recognized  by  gntsping  the  lower 
fragnu'ut  Ijctween  the  thumb  and  a  finger  iutruduced  into  the  rectum. 

Agnew'  siivs  "there  will  pmbaMy  be  (ircsent  [>aralysis  of  the  blad- 
der and  recttuii,  both  of  these  organs  receiving  nerves  from  the  sacml 
plexu.s,"  and  Losseu"  stiys  that  when  there  is  complete  displacement  of 

'  Agncw  :  Surgery,  p.  9'.^2.  '  Lusscn  :  Deutsche  Cbirurgio,  Lief.  iSo,  p.  7. 
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Feml  and  was  able  to  walk  with  only  a  sli^lit  limp.  At  the  autopsy 
several  years  afterward  tiie  injury  was  fciiiii*]  to  have  been  a  fracture 
of  the  pubis,  ilium,  and  acetabulum,  which  allowed  the  iiead  of  the 
femur  to  pass  through  into  tiie  pelvis,  t!ie  trociiariter  resting  against  tlie 

iacetai>ulum  (Fig.  loo). 

Similar  ca.ses  are  reported  hy  licndrick  and  Murel-Ijavpllee. 


il  fr 


:)f  the 


I 


rnni  are  not  known  excc-pl  in  eonnection 
with  fractures  of  tlie  jielvic  ring  at  otb<T  points,  as  already  nieiuioiied. 
A  few  cjj.ses  of  very  extensive  injury  have  been  recorded,  extensive 
crushing  and  ttinlti)»le  fraotures.     All  jirovwl  fatal. 

CotirBe  and  Prognosis.  The  coiirst>  and  prognosis  in  all  these  eases 
dep<?nd  mainly  upon  the  lesions  associated  witii  tlie  fractnre.  The  only 
additional  [joint  which  requires  mention  is  one  referred  to  by  I^gros 
f'lark,  the  tendency  to  suppuration  in  the  loost'  connective  tissne 
between  tite  pul)es  and  the  bladder,  es|>ecially  after  fracture  of  the 
pubis  or  separation  of  the  epiphysis.  The  unconijilicatcd  and  simpler 
forms  of  fracture  tend  to  easy  repair,  and  even  fractures  that  are  very 
extensive  are  by  no  means  necessarily  fatal,  as  is  prove<l  by  many 
9p«"cimens. 

Diagnosis.  The  diagnosis  is  usually  easy,  but  may  1m*  ver_v  obscure  if 
the  fracture  is  limited  and  without  much  displaceinent.  The  outline 
of  the  pubis  should  Ik'  carefnlly  followed  with  the  finger  to  detect  irreg- 
ularity or  localizeil  |>ain,  atid  pressure  should  be  made  backward  alter- 
nately with  either  hand  upon  the  iiiitertor  portion  of  each  ilium  in  the 
h  for  abnormal  niolulity  and  crepitus.  In  vertical  fracture  of  the 
im  or  in  separation  of  the  siicro-iiiac  synchondrosis  disjilacemeut 
will  change  the  position  of  the  posterior  spine  of  the  ilium.  In  double 
vertical  fracture  the  intermcdiati*  jiortion,  which  hears  the  anterior 
superior  spine,  is  usually  displaced  upward,  and  the  <lisplacement  is 
easy  of  recognition  and  <'au  1>e  diminished  or  perh;ips  reduced  by  trac- 
tion ujxm  the  leg.  Fissured  fracture  of  the  acetabulum  would  jirob- 
ably  pass  unrecognized,  or  at  tlie  most,  be  otdy  susjiectetl  fr*nn  the 
history  of  a  fall  ii|)i)u  the  troirliauter,  kiicc,  or  foot  with  pain  in  the 
joint  and  the  absence  of  dislocation  or  of  fracture  of  the  femur.  Frac- 
ture of  the  acetabidiuu  with  <lisp!accment  of  the  head  of  the  femur 
into  the  cavity  of  the  |»elvis  will  probably  be  recognizable  by  palpa- 
tion of  the  iliac  ibssii  through  tlie  anterior  abdomitud  wall  or  by  digital 
or  manual  exploration  through  the  rectum,  and  by  the  depression  of 
the  friichanter. 

Treatment.  In  cases  without  much  displacement  rest  in  bed  on  the 
hack  id  all  that  is  required,  aided  in  the  multiple  forms  or  in  separa- 
tion at  or  near  the  symj>hysis  pubis  by  a  stout  girdle  drawn  snugly 
about  the  pelvis.  Re<luction  of  a  fragment  of  the  |)ubis  may  some- 
times be  (nade  by  <ligital  pressure,  :iitd  that  oi"  the  intcj-mcdiate  frag- 
ment in  d<iuble  fracture  by  traction  upon  the  lind»  aided  liy  pressure 
with  the  finger  from  the  vagina  or  rectiuu.  In  ctmipiund  fractures 
liKise  fragments  should  Im-  removed.  Displacement  of  the  head  of  the 
femur  through  theacetabtdum  mav  be  corrected  by  traction  upon  the  limb. 

Treatment  of  the  coin[ilicalic»ns  belongs  more  (imperly  to  the  sidijcct 
of  general  surgery,  but  the  frequency  of  laceration  of  the  urethi'a  and 
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4.  FRACTURE  OF  THE  ILIUM. 

Fractures  nf  tlio  c.NpatKli'il  ii]i|rcr  |Mii-tii)ii  ul"  tlif  ilium  are  comjjara- 
tivf^ly  lV(MjiK'tit  :iml  vnry  widely  in  tlu'ir  |M>ritiiiti  ;uiil  extent  ;  the 
more  extensive  onen  pass  transversely  <ir  i)bli(jiiely  f'niui  lief'oro  baek- 
wanl  at  some  tiistance  below  the  crest  and  aix-  assoeiated  sometimes 
with  vertieal  lines  which  (iiviile  the  upper  fragment  into  two  or  more 
portions.  .Maljraitrne  says  that  when  the  fraetnre  lies  near  the  crest  it 
l)ej;ins  conuiiorily  at  a  triangnlyr  prominence  on  tlie  erest  near  its 
midilhi,  and  rnns  thence  backward  or  forward,  or  in  both  directions, 
fidlowing  a  cnrvei!  line  the  concavity  of  wliidi  is  directwi  upward. 
The  fraetnre  may  lie  limited  tr>  a  small  ])ortion  of  the  rim  of  the  bone, 
as  the  anterior  sn|)erior  spinous  ]>rocess  or  the  outer  lip  of  tlie  crest. 
In  a  imique  case  obscrve<i  by  Hamilton,  the  posterior  superior  spinous 
process  was  broken  otf  by  a  fall  iipun  the  back  :  and  liicdinger  and 
Linhart '  have  shown  expcrimenfally  that  the  anterior  interior  s|nni>U9 
pi\H!<!S.s  can  l)e  torn  otf  by  pnttinj;  the  Y-li^'ament  of  the  hip-joint 
upon  the  stretch.  In  a  case  rejMtrtcd  in  the  linlldiuK  df  la  Kowtf 
Amiiomiquc,  18()7,  p.  28;i,  the  antcnor  superior  and  inferior  s])inons 
processes  were  broken  oH'  while  still  in  the  condition  of  e]>ii)hyses  by 
the  passaji'e  ol"  a  wagcui.      The  ]>ntient  was  tiftci-n  years  old. 

The  displacement  is  usually  siis;htly  onlward,  and  forward  when  the 
line  of  fracture  is  below  the  anterior  snjierior  spine.  Fra^^nieiits  of 
the  crest  alone  may  be  markedly  dis|>laced  upward,  and  ai'ter  fracture  of 
the  anterior  superior  spine  the  frajj:mcnt  may  be  displaced  downward. 

Cause.  The  cause  has  heretofore  been  tlioUf|:ht  to  be  direct  violence 
exclusivelv,  but  Hamilton  reported  a  case  of  tnicturc  l)y  muscidar 
action  scjiaratini;  a  piece  of  the  crest  three  imdies  lonir  and  includiusj 
the  anterior  superior  spinous  process.  Nickersou  •  has  nported 
another  of  the  anterior  superior  s|iinc  with  abstracts  of  ftjur  adilitional 
aiscs,  and  Whitdocke'  two  others  in  lads  cijrhtccn  and  nineteen  years 
old  wlule  runnintj,  and  Allicrtin*  and  Kcvcrdin''  similar  ones. 

Sjrmptoms.  The  usual  si^'us  of  pain  and  swcllinij  are  increased  by 
the  as-ioci;itcil  bruisitifr  oi'  the  nverlyinjr  soli  parts;  abnormal  mobility 
an<l  crepitus  can  lie  felt  on  rnanijnilalion  at  times,  but  their  manili'sta- 
tiiai  depends  upon  the  position  of  the  fragment,  the  po.«tnre  of  the 
patient,  and  the  contraction  or  relaxation  of  the  nniscles.  In  a  i-ase 
under  my  care  where  a  lar<;e  frafrmeibt  composed  of  the  anterior  half 
of  the  crest  and  the  adjoining  lione  bad  lurn  broken  otf  by  a  fall, 
mobility  and  crepitus  woidd  at  limes  tlisapix'ar  entiivly,  ajiparently  in 
consequence  of  sliirht  changes  in  the  position  of  the  fragment.  In 
seeking  for  moliility  and  crepitus  the  abdominal  muscles  stiould  be 
relaxed  by  bending  the  IxHly  (orward  and  to  one  side,  and  the  thighs 
slnndd  be  Hexed  on  th»'  [tclvis. 

The  patient  is  usually  unable  to  walk,  because  ol'  pain  or  of  the 
sense  of  a  lack  of  support. 

'  Linltart:  Tjaujfenhcok's  Art'liiv,  Vi»l.  xx.  p.  4Tyi, 

»  Nickersou -.  DciitKclie  iiuci.  Woclii'tischril^t,  Miirt'h  fl,  1890. 

•  Wliitelocki- :  Lancet,  Nitvciiil>iT  ■.'.">,  issia. 

*  AUKTtiii :  I«i  rrtpviiico  Mcilicalc,  tss7,  |'.  711. 
'  Eevcraiu:  Ci-iilruUjIatt  fur  Chirurgie,  1900,  p.  X>2. 
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Course.  The  course  is  usually  a  simple  one,  and  the  patients  are 
eometimes  able  to  leave  their  beds  in  two  or  three  weeks.  In  some 
very  exceptional  cases  where  the  violence  has  been  extreme  fatal 
injury  hsis  been  done  t«  the  viscera,  such  as  |)erforation  of  the  intes- 
tines l)y  a  splinter  or  laceration  of  the  iliac  veins ;  and  suppuration 
ha.s  sometimes  taken  place.  . 

Treatment.  The  treatment  is  simple,  rest  in  bed  in  the  position 
which  gives  most  ease  and  is  most  favorable  to  the  relaxation  of  the 
muscles  which  would  be  likely  to  cixuse  displacement.  The  attempts 
that  have  been  made  in  the  few  recorded  cases  of  fracture  of  the 
spinous  processes  to  keep  them  in  place  by  pressure  witli  pads  and 
Itandages  have  been  entirely  unsuccessful. 

5.  FSACTX7BE  OF  THE  ISCHIUM. 

This  is  one  of  the  rarest  of  tlie  fractures  of  the  pelvis.  Malgaigne 
oollecte<l  only  six  cases,  and  the  list  lias  not  i)een  since  increased  by 
any  ro|V)rted  in  detail.  In  some  of  the  cases  almost  the  entire  ischium 
Avsis  broken  off,  in  others  only  the  tui)erosity.  Experiment  indicates 
that  the  fracture  may  pass  into  the  cotyloid  cjivity.  In  three  of  Mal- 
giiigne's  cases  the  csuise  was  a  fall  upon  the  butt4)cks,  the  fourth  was  a 
gunshot  fracture,  the  fifth  was  cause<l  by  an  ex]>Iosion,  and  the  sixth 
was  in  a  woman  who  had  recovered  from  a  double  vertical  fracture 
of  the  pelvic  ring  with  a  displacement  that  narrowed  the  inferior  strait 
so  ranch  that  two  years  afterward  delivery  could  l)e  effected  only  with 
the  aid  of  foreei)s,  and  the  ischium  was  broken  in  tlie  effort.  In  two 
of  the  cases  the  fracture  was  comminuted.  aii<l  in  one  of  them  also 
oompoiind,  in  the  other  the  scrotum  was  Uiccnitcd  and  the  tircthra 
toni,  presumably  by  violence  received  at  the  same  time  upon  the  peri- 
neum and  not  by  displacement  of  the  i)one.  In  the  simple  caries 
there  was  little  or  no  dispUusement ;  in  the  gunshot  fracture  the  frag- 
ment was  displaced  downward  more  than  two  inclies  by  the  contraction 
of  the  hamstring  mus<^les.  The  displaccniont  persisted,  but  does  not 
appear  to  have  interfered  materially  with  the  movements  of  the  limb. 
All  except  the  sixth  recovered. 

Mobility  ami  crepitus  am  be  recognized  by  manipidation  of  the 
Ixine,  preferably  with  the  finger  in  the  rectum  or  vagina.  The  severity 
of 'the  jKiin  de|x>nds  npon  the  violence  and  tiie  associated  injuries  and 
makes  it  difficult  for  the  patient  to  walk. 

No  treatment  is  required  except  rest  in  bed  with  |)illows  or  air- 
cushions  so  arranged  as  to  prevent  j)ressiire  upon  the  broken  l)one.  If 
the  patient  lies  H|wn  the  side  the  knees  may  l)e  kept  flexed  to  relax 
the  muscles  which  are  attached  to  the  ischium. 


6.  FBACTX7BE  OF  THE  PUBIS. 

In  almost  all  cases  of  its  fracture  the  pubis  is  so  broken  that  the 
continuity  of  the  pelvic  ring  is  destroyed  ;  the  tases  in  which  only  one 
ramus  has  lieen  bmken  or  in  which  a  lateral  fragment  has  been  broken 
off  are  extremely  rare,  and  consequently  there  is  but  little  to  l)c  added 
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to  wliai  has  heen  already  .'«ai(l  in  the  first  portion  of  tins  cliapier.  Tli^^ 
«irily  cases  ot'  this  liinitod  fVacHirt'  of  which  I  have  any  knowiedgu  are 
one  rejMirted  i)y  Isivet  an<l  one  hy  Cappcllctti.  In  Nivet'e '  oise,  the 
account  of  which  is  not  (jnite  dear,  there  appears  to  have  Int'D  a  «louhle  ^ 
fracture  of  the  <lescentlinp:  ramns,  the  intemiediate  piece  was  (iis[>laced  ■ 
forward  atyl  had  torn  the  sUin  of  the  proin.  In  ( "a]>j)elletti's' t-jise  a 
man  junijii'd  from  a  carriage,  ali<rhtin^  npoii  his  feet  M'ith  one  limh 
widely  alidiictiKl.  Six  months  afterward  there  was  still  sonic  sweliinp 
at  the  anterior  siiiKTior  part  of  the  rijjht  thij;rli,and  a  frajrment  of  l)oiie 
about  two  and  a  half  inches  lonjr,  and  as  larjre  as  the  finpcr  could  lie 
felt  there.  <  "apju'lletti  was  convinced  that  this  fr:tjrment  was  a  ]>ortion 
of  the  di'seentling  branch  of  the  pubis  and  the  asoendinj;;  bnuich  of  the 
ischiiini  detached  by  miis<;iilar  action.  The  |K>lvisnp|>eare<l  to  be  delw- 
tive  anteriorly  at  the  ]K>int  correspond iiifr  to  the  snp|M>sed  ori^rinal  sfat 
of  the  fr.igment,  there  was  acute  pain  on  pressure  at  the  swelling  and 
at  tile  tuberosity  of  the  ischium,  the  patient  walke<l  limping  and  with 
])uin,  and  the  ]>ain  was  inereasc-d  by  ab<luction  of  tlie  limb. 

7.  FEACTUEE  OF  THE  EDI  OF  THE  ACETABULUM. 

This  is  a  le-sioii  which  sometimes  aecomjianies  partial    or    complete  j 
dislocation  of  the  femur  upon  the  pelvis. 

The  upjtcr  and  posterior  ]>ortion  of  the  rim  is  the  part  most  frp- 
qiiently  broken,  and  tlie  accompanying  disloojition  is  commonly  l.iack- 
ward.  In  one  of  M'Tyer's  cases-'  there  were  two  fnigments,  and  io 
Mais(miieiive's  case  three,  but  in  this  latter  the  fracture  was  nmch 
more  extensive.  Iir  another  case  (M'Tyer)  the  fracture  had  unite«i 
with  but  slight  displacement,  ami  the  ligtunentuni  teres  w.ts  nntitm. 

The  symptoms,  when  the  <'ase  first  comes  under  ol>servation,  are  tluese  I 
of  simjile  dislocation  baekwanl,  ."iml  the  complication  cif  Ihictnn.'  is 
recoguiz;il)le  only  by  slight  crejiifns  felt  on  nninipulation  or  ihiring  ^ 
reduction  and  by  the  easy  recurrence  of  the  disltMMtion  after  retluction.  j 
Sometimes  the  licad  of  the  bone  sWyts  out  of  its  socket  again  as  suunaa  I 
the  traction  ceases,  in  other  eases  only  after  tlie  lapse  of  a  few  hours  or  | 
on  ntovenient  ni"  the  limb  or  IkmIv, 

Malgnigoi'  calls  atteiiltim  to  the  necessity  of  making  sure  of  the 
existence  of  a  dislocation,  and  of  trot  de|>ending  tor  the  diagnosis  solely 
ti|»on  crc|>iltis  and  easy  recurrence  of  the  displacement,  signs  wliij-h 
may  aecotnpany  fracture  of  the  neck  of  the  femur.  The  prominent 
distinction  between  disl<M^ation  liaekward  and  fractnix'  of  the  neck  of 
the  femur  is  in  tlie  jiosition  of  the  liml),  which  is  tiexeil  upon  the 
pelvis  and  rot;ited  inwnrd  in  the  furnier,  and  usually  stniight  anil 
rotated  outward  in  the  tatter,  but  this  alone  should  not  lie  <lc]>en<ied 
ufvon,  ilie  position  of  the  head  of  the  Imne  should  be  made  out. 

The  treatment  sliould  be  directed  to  the  prevention  of  a  recnrr«'nce 
of  the  ilislocation  after  its  reduction.     Continuous  traction  gave  me  »  ' 
goinl  result  in  one  case,  but  thi'orelically  abduction  and  extension  of  ihf  ( 
limb  slionld  be  maintained,  as  the  attitude  most  op]>osed  to  recurrence  j 

'  iN'ivot :  Hull,  tip  la  S.iri(''f^'  Aii:it»niii|ue,  1S37,  p.  ISM.  J 

»  t^ltlK-llotti :  UiipikinK's  Abstract.  If-ls,  vol.  viii,  p.  91.  I 

*  M'Tyer:  Ula^gnw  Mitiinil  Jimrual,  isau.  I 
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FRACTURES  OF  THE  FEMUR. 


Fractures  of  the  upper  end :  Head,  neck,  separation  of  epipliysis,  through  the 
trochauter  and  neck,  great  trochanter,  trochanter  minor.  Of  the  shaft.  Of 
the  lower  end :  Intercondyloid,  separation  of  epipliysis,  either  condyle. 

The  table  in  Chapter  I.  shows  232  fractures  of  the  femur  in  a  total 
of  6899  cases,  3.36  per  cent.  Those  of  the  Ijondon  Hos])ital  for 
twenty-six  years  show  3243  in  a  total  of  51,938,  about  6  jxjr  cent. 
The  Berlin  and  Halle  records,  quoted  by  Gurlt,  show  in  totals  of  232 
and  97  fractures  of  the  thigh,  76  and  21  of  the  neck  of  tlie  bone  resi)ec- 
tively.  'I'he  records  of  Bellevue  Hospital  for  nine  years,  collated  by 
Dr.  F.  E.  Hyde,'  contained  302  cases  of  fracture  of  the  thigh,  in  which 
the  position  of  the  fracture  was  stated,  divided  as  follows:  neck  61, 
up|)cr  third  (exclusive  of  neck)  34,  middle  third  169,  lower  third  31, 
of  which  7  were  of  the  condyles.  Of  236  fractures  of  tlie  thigh  recorded 
by  Hamilton,  84  were  of  the  neck,  30  of  the  upiwjr  third,  86  of  the 
middle  third,  and  36  of  the  lower  third. 

Malgaigne's  analysis  of  311  fractures  (104  of  the  neck,  207  of  the 
shall)  according  to  age  and  sex  is  as  follows : 


Fractures  op  the  Siiajt. 

Age. 

2  to  20 

20  "  40 

40  "  .60 

60  "  80 

years 
11 

FRACTCBE.S  OK  THE   NeC'K. 

Male. 
.    35 
.     47 
.    43 
.    20 

145 

Female. 

12 

6 

15 

29 

62  = 

Age. 

4  to  50 

50  "  60 

Above  60 

years 

.1 

(1 

Male. 
9 
9 
.     30 

Female. 

5 

10 

41 

48 


56  =  104 


1.  FRAOTUSES  AT  THE  UPPER  END  OF  THE  FEMUR. 

In  this  cla.<58  are  included  fractures  of  the  head,  of  the  neck  of  the 
femur,  separation  of  the  ejjiphysis,  fnictures  of  tiie  great  trochanter 
and  separation  of  its  epiphysis,  fnictures  through  the  trochanter,  and 
fracture  of  the  trochanter  minor. 


'  Hyde:  New  York  Medical  Record,  1875. 
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A.  Fractures  of  the  Head  of  the  Femur.  ^U 

The  tiiily  rpportiMl  instances  of  this  ven-  rarr  injurj-  have  Iteea 
obtainwl  in  aises  in  which  there  was  also  dislocatinn  backward  of  the 
head  of  tlic  l>»ne.  Kiedel  (quote<l  by  HofTa)  reixirteil  one,  a  boy  fiAccn 
years  old  wlio  had  been  run  over  by  a  heavy  wapon.  The  di-tliK^ted 
head  w:is  split  by  a  line  of  fracture  which  also  traversetl  the  neck  h)ti- 
gitudinally.  and  the  posterior  portion  «»f  the  rim  of  the  acetabuhim  was 
crushed.  The  upper  outer  frapnient  an<l  the  trwhanter  were  removed  ; 
the  rest  of  the  head  was  returned  to  the  socket.  Healing  with  anchy- 
losis. 

IJrauii '  re|v>rted  a  similar  case,  the  line  of  fracture  running  from  the 
insertion  of  the  ligamcntuni  teres  to  the  attachment  of  the  capsule. 

I  showed  to  the  New  York  Surgical  Society*  a  specimen  showing  a 
crush  of  the  anterior  [)ortion  of  the  head  one  inch  long,  half  an  inch 
wide,  and  one-eighth  inch  deep,  causeil  evidently  by  impact  against  an 
exostosis  situate<l  close  iK-hind  the  rim  of  the  acetabulum  ;  the  injury 
closely  resembled  that  <Kvasionaily  pro<luce<l  in  the  head  of  the  humerus 
in  an  anterior  dislocation  by  impact  again.st  the  edge  of  the  glenftid 
fossa. 

B.  Fracture  of  the  Neck  of  the  Femur. 

This  is  essentially  a  lesion  of  advanced  middle  life  and  old  age,  and, 
as  ttie  table  given  al)f)ve  shows,  is  more  common  in  old  women  than  in 
old  men.  Whitman 'has  recently  shown  that  it  is  more  fre(pient  in 
childhotxl  than  has  heretofore  been  suppose<l,  though  still  relatively 
rare.  It  is  often  produced,  too,  by  slight  causes,  such  as  a  misstep,  a 
Btumble,  a  fall  upon  tlie  knee  or  hip,  and  these  two  facts  taken  ti>gether 
indicate  senile  clinnge  in  the  bone  as  a  markedly  pretlisjKising  cause. 
Kxaniinatiun  of  tiic  thigh  bones  of  old  j)eo]ile,  those  that  have  been 
broken  :in<l  those  that  have  not,  bears  out  this  indication,  for  it  shows 
all  the  part.s  of  the  bone  much  rarefied,  witli  thinning  of  the  cortical 
.shell  and  enlargement  of  the  meshes  of  the  spongy  tissue. 

Aiiotiier  reiisoii  for  the  greater  fretjiiencv  of  these  fractures  in  the 
old  has  been  sought  in  a  chiuitre  ailej^etl  to  take  ])lure  in  the  juigle  at 
whidi  tlie  neck  joins  the  .shaft.  It  has  been  asserted  that  as  the  indi- 
vidual grows  older  this  angle  approa<:lies  a  right  angle,  a  position  that 
would  iiivor  fracture,  but  examination  has  proved  this  not  to  be  the 
rule.  Hndcl'  found  the  avenige  angle  in  the  <'hild  and  adult  i;il 
degrees,  ami  in  the  old  12H  degrees,  a  ditl'ci'cnce  too  small  to  deserve 
attentiivii,  cspeeiidly  sinci>  the  limits  Itetweeii  whicli  the  angle  ranges 
normally  arc  wide,  I'il  degrees  and  144  degrees  ueeonling  to  the  .same 
author.  Similar  fmdiuijs  have  been  published  liy  itlhers;  on  the  other 
hand.  Ijaneiisteiii  found  the  angle  chairLted. 

( )ther  points  in  the  connection  between  the  neck  and  the  shaft  require 
mention  [)eeause  of  their  iiifliieuee  in  (he  production  oi'lhe  fracture  and 
in  the  character  of  the  dis[>laeeineiit.     'Ihe  antem-posteriur  diameter 

'  Braoii :  Arch,  fur  klin.  Cliir..  July  lH.  1892. 

^^K  '  Stiiusoii :  New  York  Mi'dii'iil  Journii!.  August.  lb«y,  \>.  1U3. 

^^k  »  Wliitumn:  Annals  fit' SuruiTV,  .Iiiiii',  !•'  "'cbrnury,  1900. 

^^B  •  Rodet:  TlicKe  du  I'liris,  IHll,  (iiiiitcil  '  'd  others. 
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of  tlie  neck  is  much  sm;ill(jr  than  tiiat  uf  the  stiaft,  ami  i\w  two  are  so 

joined  that  a  large  jiart  of  the  threat  trodiaritcr  lies  l)chin<l  the  po.stenor 

wall  of  the  neck,  and,  as  shown   hy  Prof.    Higelow,'  it  is  tniverKetl  in 

jiart  by  a  prolongjition  of  the  ]>oatei'ii>r  w:ill  of  the  neck  (Fig.    156). 

This  prolongation  whicii  l>t<r(.'low  calls  the  Inie  neck  (umstittites  a  ver- 

tieal  s.eptum,  "a  thin  <lense  plate  of  l>on<'  <'ontimunis  with  tlie  haek  of 

the  neck,  and   reinforeing  it,  plunging  heiieatli  the  iutertroehanteric 

ridge  in  an  endeavor  to  reaeh  tlie  opposite  and  outer  side  of  the  shaft. 

At  its  lower  extreiuity  it  ein-ves  a   little 

forwanl  so  as  to  take  its  origin,  when  on 

a  level   with   the  lesser  lroehant(;r,  from 

the    eentre    instead  of   the   haek  of  the 

cylindrieal  eavity."     The  posterior  part 

of  the  trochanter   is   therefore   only  an 

a|)0[)hy.sis  attached   to  the  shaft  for  tlie 

insertion  of  the  rotator  nnis(;les,  and  thi' 

nio'hanieal    function    of    the    shaft    and 

neck  with   reference  to  the   resistance   (o 

strain    is    practically  independent  of   it. 

The  rarefying  senile  change  aH'eets  this 

j^eptuni  and  may  remove  it  so  completely 

tiiat  it  cannot  he  distinguished  tVom  the 

surrounding  oaiKw^llows  tissue. 

The  capsule  is  usually  attacln-d  to  the 
femur  in  front  along  the  spiral  line,  above 
to  the  neck  a  little  short  of  Its  junction 
with  the  trochanter,  behind  to  the  neek 
itself  about  half  an  inch  IVuiii  the  inter- 
trochanteric line,  and  lielow  to  i!u'  upjwr 
jiart  of  the  leaser  trochanter.*  In  front 
and  below,  therefore,  the  neck  lies  en- 
tirely within  the  cajisule,  while  above 
and  lM?hind  its  outer  third  or  fourth  part 
is  external  to  it.  These  limits  vary  some- 
what in  different  individuals.  The 
.synovial  membnine  (Iocs  not  follow  the 
capsule  closely  to  its  insertion,  hut  is 
reflectetl  early  from  it  to  the  neck,  leav- 
ing a  .strip  of  the  latter  between  the 
points  where  it  joins  the  capsule  ami  the  .synovial  membrane  which 
atthiiugh  intracapsular  is  yet  extra-articular.  The  ]MTiosteu[u  is  tliick, 
and  contains,  es|>ecially  in  its  U|iper  jiortion,  nmiierous  bloodvessels 
which  enter  the  head  and  neck  by  the  large  fomniiua  fount]  there.  Of 
these  vessels,  one  in  particular,  a  branch  of  t!ie  internal  circumflex 
artery,  i.*  of  considerable  size,  runs  along  the  iip)ier  portion  of  the  ne(.'k 
and  enters  the  head.  Wilkinson  King- long  ago  called  attention  to 
the  fact  that  this  portion  of  the  pcriustcuui  is  frei(Ui"ully  left  nutorn  in 
fractnre  of  the  narrow  ]>art  of  the  neck,  and  suggested  that  this  arte- 
rial branch  might  preserve  the  vitality  of  the  head  of  the  bt)ne  under 

'  Bigclotr :  Thr  Hip,  p.  121,  '  King :  ijiiy'ti  HiHpitnl  Reports,  1844,  p.  347. 
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sncli  circiim.'itanoes.  Later  observations  imlicate  tliat  the  vitality  is 
preserve*],  and  presumably  by  this  ageney,  niiieh  more  frcqiieutiy  thau 
lias  loiif;;  been  ssiipjio.sed. 

TIm'  liivisioij  into  {iitrncapm/nr  and  iTtrnc^tpituinr  fractures,  so  long 
cnrreiit  and  still  jio  widely  used,  had  itsorifriii  in  important  fiatliological 
difl'erciiees,  but  it  has  proved  nll^ati(^(iletory  and  mislea<linj;,  partly 
because  the  two  terms  do  not  properly  express  thes«  differences  and, 
consequently,  leave  a  large  group — the  "mixed"  fraetures,  tho«?  in 
whieli  the  line  of  fVaeture  lies  partly  within  and  j)artly  without  the 
cjipsule — to  be  elassed  sometimes  wiili  one  and  sometimes  wifii  the 
otlier,  and  partly  bee^iuse  the  assoeiated  theory  that  repair  was  imn«»s- 
sible  after  iiitnica|isiilar  fracture,  although  subsequently  abandone<l  by 
its  author,  Sir  Astlcy  Cooper,  and  many  limes  disproved,  has  clung  to 
it  in  tuaiiy  minds  until  llie  |)rescnt  time.  The  l)reaking  away  fii>m 
this  elassttiealiou  whieh  lias  apjM'ared  in  so  many  of  the  systematic 
writings  iif  the  last  thirty  years  is  largely  due  to  the  late  Professor 
Bigelow  who  suggested  the  terms  Jradtirv  nl  tJir  vtirroif  jxirt  of  the  ncrk 
and  J'rarluir  nt  the  bunc  of  tin-  iurl:.  These  have  the  disulvantage  of 
being  rather  cumbrous  and  of  unduly  limiting  the  s«>at  of  fracture  in 
the  former,  for  which,  therefore,  it  seems  to  me  advisable  to  substitute 
the  term  frnclnir  tluoin/li  l/it-  nrrk.  An  alternative  measure  recom- 
mende<l  by  some  (most  recently  Sir  William  Stt)kes'),  of  fracture  of  Uit 
vivk  for  the  former  and  nl  (hr  Ixixr  of  t/ir  nn-k  for  the  latter,  is  open  to 
the  olijeeti<in  that  the  lirst  is  also  habitually  used  for  the  injury  as  a 
whole  and  is,  therefore,  liable  to  be  misuiulcrstood  when  used  as  mean- 
ing either  more  or  less  than  was  intended.  Kocher's^  recently  proposed 
frnciurn  subcnpilnUx  for  the  first,  and  fracturu  hiUiirovhfnthriiti  and 
frnciura  prrtroclitnitcrwa  for  the  latter,  do  not  seem  likely  to  l)e 
acceptable. 

The  importance  of  the  distinction  in  f>rognosis  and  treatment  is  cer- 
tainly not  so  great  as  has  been  alleged,  nor  is  the  presence  or  absence 
of  so-called  impaction.  The  capital  point  in  prognosis — the  degree  of 
vitality  of  the  itjiper  fragment — dcpcmis  not  iqion  impaction  nor  ujmid 
the  situation  of  the  fnicturc,  but  U|>on  the  preservation  of  the  vascular 
supply  furnished  by  the  vpssels  whieli  approach  the  bone  near  tin-  inser- 
tion of  tlie  cjipside  and  run  toward  and  to  the  head  in  the  thick  j>eri- 
osteum  of  the  neck.  In  fractures  at  the  base  of  the  neck  these  vessels 
are  not  much  ityinvd,  and  in  fr.u'tures  at  the  narrow  part  of  the  nei'k 
the  continuity  of  the  periosteum  and  the  included  vessels  apjK-ars  to  be 
suflicicntly  [irescrved  in  nKuiy,  perhaps  mo.st,  cases  to  nuiintain  the 
vitality  of  the  fragment.  The  nutnber  of  specimens  of  bony  uni<'n 
after  undoubted  fracture  at  the  narrow  part  of  the  neck  is  not  only 
large  entuigh  amply  to  demonstnite  the  possilulity  of  such  repmir,  but 
also,  in  comparison  with  those  of  failure  of  union  and  in  connection 
with  clinical  results,  to  inilicate  that  sn<'h  union  is  probably  common 
under  approjiriatc  treatiuciit  and  in  tlie  abseuce  of  injudicious  move- 
ments at  first  whieli  may  destroy  the  connection  left  liy  the  fracture. 
Moreover,  it  is  eliiiieally  imjKi.s.Hible  positively  to  distinguish  between 

'  .StnkPS:   British  Mitlical  .loiiniiil,  Ortohcr  12,  isnr). 
•  Koclier:   Praktisch  wirlilimT  Krnkturforuion,  1890. 
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many  of  these  fractures  at  the  narrow  part  of  the  neck  and  those  at 
the  base  in  which  there  is  little  or  no  injury  to  the  adjoining  part  of 
the  shaft  and  its  periosteum. 

It  therefore  seems  to  me  unwise  to  make  a  sharp  distinction  between 
the  two  forms  and  to  urge  as  some  do,  most  recently  Kocher,  that  frac- 
tures of  the  narrow  part  of  the  neck,  or  intracapsular,  should  be 
deemed  from  the  first  incapable  of  union  and  treatetl  accordingly.  I 
think,  on  the  contrary,  tliat  union  should  be  sought  in  all  cases  and 
almost  always  by  the  same  methods,  and  that  the  diagnostic  differ- 
entiation at  the  outset  therefore  is  rarely  of  practical  importance. 
Although  the  distinction  must  be  preserved  in  the  description  of  the 
forms  of  fracture  (I  shall  use  the  names  frcwture  through  the  neck  and 
fraeturest  at  the  base  of  the  neck),  the  sections  on  symptoms  and  treat- 
ment will  treat  of  them  jointly. 

Causes. 

An  important  predisposing  cause  has  been  mentioned,  the  senile 
rarefaction  which  begin^?  usually  after  the  fiftietli  year  and  is  more 
marked  in  females  than  in  males. 

The  common  cause  in  the  old  is  a  fall  to  the  ground  while  walking ; 
occasionally  a  stumble  or  a  misstep  with  an  effort  to  avoid  a  fall,  or  the 
jar  occasioned  by  stepping  down  to  a  slightly  lower  level  than  was 
anticipated ;  thus,  I  have  known  the  fracture  to  be  eause<l  by  stepping 
out  of  a  carriage  into  a  shallow  hole  in  the  sidewalk.  In  the  young 
and  young  adults  the  cause  is  usually  much  greater  violence,  as  in  a 
fall  from  a  height. 

It  is  probable  that  the  strain  exerted  through  the  ligaments  in  ex- 
treme positions  of  the  limb  is  a  more  frequent  cause  of  fracture  than 
is  generally  supposed,  and  that  the  fall  is  sometimes  the  consequence 
rather  than  the  cause.  A  numl)er  of  cases  are  on  record  in  which  the 
bone  has  been  broken  in  this  manner,  and  by  efforts  so  slight  in  some 
of  them  that  they  might  esisily  have  been  overlooked  if  a  fall  had  been 
associated  with  them,  and  experiment  upon  the  cadaver  confirms  the 
opinion.  The  efforts  which  have  been  made  to  explain  different  varie- 
ties of  fracture  by  differences  in  the  direction  of  th(i  blow  or  in  the 
point  at  which  it  has  been  received  have  not  been  satisfactory  either  as 
a  demonstration  or  as  an  aid  in  diagnosis.  Few  patients  are  able  to 
tell  exactly  how  they  have  fallen,  and  even  if  they  could  do  so  there 
wonld  still  be  enough  uncertainty  concerning  the  extent  to  which  the 
position  of  the  limb  had  intervened  to  vitiate  the  conclusions  that 
might  otherwise  be  drawn  from  the  circumstances  of  the  fall.  At  the 
same  time  it  should  be  said  that  attempts  to  prodn(!e  the  fracture  in 
cadavers  by  blows  upon  the  knees  have  always  failed,  although  blows 
directly  downward  upon  the  head  sometimes  do  it,  while  blows  ujion 
the  trochanter  usually  succeed,  the  fracture  being  then  invariably  at 
the  junction  of  the  neck  and  shaft  if  the  body  is  that  of  an  old  person.' 
It  is,  however,  comparatively  easy  to  break  the  bone  in  the  f>!d, 
either  at  the  base  or  at  the  narrow  part  of  the  neck,  by  abduction, 
adduction,  or  rotation. 

'  lleunequiu:  Des  Fractures  (In  Fcnmr,  p.  627. 
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Sir  Astlcy  Cooper'  tells  of  a  woman   who  turned  suddenly  while, 
standing;  un  irregularity  in  tlie  Hoor  kept  the  fwit  from  following  tli 
iiiiivenioiil  of  lilt;  fmdy,  and  this  was  puflicient  to  Im^ak  the  ne<-k  of  tli« 
fftiiiir.     He  U'U.->  also  nf  a  woman,    eighty-three    and    one-half  year 
(lid,  who,  while  walking  a<To>,s  the  room,  accidentally  pluce<l  her  C'ane 
in  a  iiolc  in  Hio  Hoor  and  lo.st  her  halance ;  she  tottere<l,  l>nt  was  .savitii 
('mm  lalling  by  those  .standing  near  her,  and  found  she  had  bntken  her 
thigh.     A I  her  death,  fifteen  nittnths  afterward,  the  fracture  was  foundj 
to  have  taken   place  at  the  junction  of  the  neck  and  shaft,  with  ileep 
penetration  of  the  former  into  ttie  latter.' 

Earle^  mentinns  a  vase  in  which  "  the  neck  gave  way  within  the  cap 
.sole  from  a  mere  mu«nilar  etfort  in  emptying  a  pail  of  water,  and  twist-J 
ing  tile  lutdy  and  ]>e!vis  at  tlie  s>;ime  moment,  while  the  lower  extremis 
tics  remained  li.\ed." 

Malgaigtie^  [inulueed  a  fraeUire  hv  forced  abduction  of  the  thigh  in 
an  attempt  to  <liftlia'atc  the  head  of  lite  bone  forwanl  and  <lowuwarJ^ 
The  cadaver  was  that  of  an  individual  eighty-one  years  old.  He  also 
.vaw  a  fracture  caused  in  an  old  man  in  an  efl'ort  to  save  himself  fmi 
falling  by  leaning  to  tlie  opposite  side. 

Linhart''  was  able  to  break  the  neck  of  the  femur  by  abducting  tii 
thigh  and  then  forcing  the  bo<ly  backwanl  so  as  to  put  the  ilio-femoral,! 
or  Y-lig;imi'iit,  upon  the  stretch  ;  and  Kiedinger' and  Stetter'  havepul>- 
li^lled  eases  in   wliich  the  injury  occurred  in  like  manner,  the  jjatieiits 
having  bent  suddenly  backward  to  save  themselves  from  &lling. 
was  si.xty,  the  other  (biirteen  years  old. 

Muscular  action  may  be  a  cau.se  by  prothieinga  force<l  position  of  1 
limb  in  vvliirh  the  cjipsule,  and  especially  the  Y-ligjmient,  is  imt  up 
tlie  .stretch,   (lie  mechiiiii.^ni  then  being  the  same  as  wdien  the  corre-J 
sjionding  jKisition  is  given  by  an  external  force. 

Pathology. 

The   line  of  fracture   may  lie  at  any   point  between  the  junction 
of  the  hea<l  and  neck    and  the  Ijase    of  the  neck,    and   in  the  latter 
case  it  may  be  associated  witli  more  or  less  splitting  of  the  tn)chanter< 
and  adjuiiiing  shaft,  or  it  may   pass  (rarely)  from   the  lower  part  of 
(he  junction    of  the    neck  and  sliaft   transversely   to  the  outer  side 
Fractures  at  a  .somewhat  lower  level,  below  the  trochanter  minor,  will  j 
be  considered  among  fractures  of  the  shaft.    There  are,  therefore,  to  be] 
eonsideicd  here  fractures  through  the  neck,  fractures  at  the  base  of  the  J 
neck   with   or   without   splitting  of  the   frr>chanter,  separation  of  th«| 
epiphysis,  ami  fracture  fhrnugh  the  trochanter. 

[ii)  Fractures  Through  the  Neck.  (.Syn.  Intracjipsular  Fnirture.)     The] 
injury  is  rureily  seen  in  the  young,  and  its  frequency  has  been  thought  1 


'  l'(Ki|H'r;  \Atr.  ril..  p.  Lnii. 

•  (!m>jH'r'  l,<>o.  oil.,  p.  177.  Ou><<  90. 

•  Knric  :  rnii'liral  I  >lwcrviitii)n8  on  .Surgery,  I«22,  p.  20. 

•  Mulmiiiiiir  L  !.<«.  oil.,  vol.  i.  p.  ti6fl. 

'  l.iiitinrt:  IViil.«rhc  IJpsclLichoft  fur  Chirnnfic,  1«75. 

•  UiwIhiKir:  lciitr»lbl«lt  fur  Chirnrgie,  1875.  p.  817. 
'  MtcltiT;   Idem,  ls77,  p.  5(il. 
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.Jfnweasf  witli  advaiK-injr  age  aCdT  sixty  vear.s,  IjiU  tlio  facts  upon 
which  the  opiniDn  rests  are  mainly  oliiiioal  and,  therefore,  not  entirely 
trustworthy. 

Tli<?  line  of  fracture  may  be  tran8ven»e,  ol>lii|iK',  or  irn'uiiler ;  it  may 

I  lie  close  to  tile  liead  or  at  some  Histanrc  frmii  it,  or  ni;iy  (rarely)  pa.ss 
eligiitiy  into  the  liea<l  iisiAf.  In  a  lew  old  -[H•(•imen^i  the  appearance 
fiugg«-'sts  that  the  line  of  fractnre  was  incomplete  on  one  !*ide,  bnt  as 
the  head  in  such  cases  shows  a  well-marked  angular  displacement  it  is 
probable  that  the  tnieturc  was  complete  with  bending  but  rro  other 
<lisplaeement  at  the  ajiparenlly  eontirnions  jiortion  and  eriishiiig  else- 
where.    The  surface  of  fracture  is  frecpiently  irregiilar,  but  sometimes 

Fio.  158. 


I 


Frmctnre  UiruuR>i  tbv  iieclc  of  lliu  funiiir. 
fnpitatii.  1    (KcKTH  eil  ) 


W.nih- 


So-called  "  Incomplutc"  fracture  of  Uie 
iifck  rjf  till'  femur.    (KfJ-sio.) 


uniform  and  sometinieif  smi»oth  or  irregular  on  the  .-ide  of  the  head 
while  the  neck  on  the  other  siile  is  crushed  or  commiinited  (Fig.  157). 

Angular  deviation  at  the  fnu-ture  is  the  i-iile,  the  apex  of  tlie  angle 
iK-ing  usually  directed  forward  and  upward,  and  is  habitually  effected 
by  crushing  of  the  bone  or  by  penetration  of  one  fragment  into  the 
other.  This  penetration  or  impaction  is  rjirely  more  than  a  simple 
tncerloeking  of  the  irregularities  of  the  surface,  although  Bigelow ' 
rejjorletl  one  in  which  considerable  force  was  required  to  sepanue  the 
fragnu'Uts ;  possildy  the  ti.xation  was  due  to  incomt>leteness  of  the 
primary  sepanition  at  some  point  on  tin'  ]Hvri])hery,  as  in  the  so-called 
"incomplete"  fnietures  (Fig,  loS). 

Tiie  |K?riosteum  of  (he  neck  ap|»ears  u.-iially  to  renunu  iintorn  over 
a  [Mirtion   of  the  periphery,  and  nuiy   even  be  complete,  as   in   cases 

'  Bigi-liiw  :  Ltoc.  cit.,  p.  131. 
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Via.  159. 


r<  iKirtcd    by    Mayor'  and  Stanley.*      In   ono  of  tny  8{>ocimcns  the' 
itiitorn  jwrtion  i.s  nearly  an  inch  wide  and  is  situated  at  the  lower  and 

iKisterior  portion  of  the  nwk  ;  in  anotheBH 
it  was  broadly  jire.-<'rve<.l  in  three  i>an<is^| 
in  other  re|>orted  cases  it  has  lxM?n  Ixhind, 
liotiimiaiKl  al)ove,  and  above  :uid  in  front.. 
If  the  primary  difsplaeenient  is  prcat,  < 
if  it  is  increased  by  an  attempt  to  1hi 
tiie   weight  upon   the  limli,  the   riiptiir 
may  be  or  may  iK-come  ronipleto  and  tl 
frapnients  may  be  widely  !-rjxirated,  btitl 
of  whieii   circumstances  would  .sf'rioU::>l'5 
affect  tiie  prognosi.s  ;  under  similar  cir 
cumstances  the  capsule  may  be  torn. 

(// )  Separation  of  the  epiphysis  has  been 
ih'tnoMst rated  by  siieciiiien   in  .-i  few  casf 
and  suspectnl  in  a  number  in  which  frac- 
ture   of  the    neck    has   oecurre<l   in    the 
young,  but  there  is  reason  to  l>elieve  thatfl 
it  is  much  rarer  even  than  tnictureat  tli^f 
corresponding  age.     The  conjugrd  earti'^B 
lage  immediately  adjoins  the   liea<l,  and 
bony  union  takes  plaw  between  the  seven- 
teenth and  twenty-first  years.     Tlie  iirs^fl 
cjise  verified  by  direct,  e.xamination  wa^| 
re|)orted  by  Bonsseau.'     The  patient  waiH 
fifteen  years  old,  and  was  run  ovy  by  ^H 
wagon.     The  sympfotns  were  shortenings^ 
eversinn,  and  inability  to  move  the  limb.     ' 
The  patient  <lied  in  a  few  houis.     'J1ie  separation  was  complete  alonej 

the  epiphyseal  line,  and  the  hea^^ 
was  attachetl  to  the  neck  only  by^^ 
a  strip  of  periosteum  two  milli- 
metres wide.  The  pi-riosteura  wasS 
stri|i|H'(I  lip  fin  the  inner  and  lowerH 
part  of  the  neck,  and  the  e:i|)&ul^| 
was  torn  at  its  inner  jiortion.       ^^ 

Ko<her*  rejjorts two.    The  firrt 
is  that  of  a  girl  sixteen  years  old, 
will'  fell  while  walking  and  stnick 
upon   her  right  trochanter.     (.)n  fl 
the   theory  that  if  the  injury. «-«" 
supposo<l,  was  a  fracture  thri'ii>:b 
the   neck    (or   se|>amtion    of  tlie 
cjiiphysis)  repair  was  impos.*iWet 
an  i>j)cration  was  done  lliree  weeks  i 
hiler  for  the  removal  <if  the  uj)per  fmgment.     A  fractur*-,  hidden  by. 


Fracture  thmuith  th«  m-ck  In  a.  boy 
i-if,'ht  yi-iins  nld.   (U<>lt<in.) 


Fia.   160. 


IfepiiraUon  nf  thf  e|iii>hyiiiii ;  old.    (Kochkr.i 


'  Mayor:  I5a?.ftt<j  M^dicale,  ls.'ll.  p.  til2. 

'StMiile.v:  Mcdiro-f'liirurgical  Transiu'tions,  JSJS,  vol.  liii.  p.  SJl. 

'  lioiisscnii :  Biillelinsclc  Itt  .SiK'it'U-  Aiiatnniiqtu-.  liW.  p,  'iM. 

*  Kudier :  Praktiscli  wichligL-r  Frakturforuii-n,  l^gu,  pp.  238  and  243. 
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the  uiiturn  periastcum,  was  t'outiil  iiluti^  tiu-  ciiiplivscal  line,  with  jipiic- 
tratinn  of  the  posterior  \<irt  of  the  lU'ck  into  tlie  lieiid ;  the  latter  was 
remr>vwl ;  reooverv  witli  anchylosis. 

The  second  case  was  thiit  of  a  girl,  wlm,  wIu'm  ten  years  nld,  fell 
from  a  heii^ht  ;  she  rose  and  wall<<'d  a  slmrt  distaiicv,  was  tlicti  uiialde 
tuuse  the  limb  becauseof  pain,  and  was  takfti  ti>a  liospital.  At'ter  appa- 
rent recovery  she  walked  with  a  limp  whirli  increased  as  time  passed. 
Four  years  after  the  accident  Koclier  fonnd  sliortenirifr  <>i'  three  centime- 
tres, outward  rotation,  and  markccl  ditniiuition,  active  and  passive,  of 
motion  ill  the  hip-joint.  The  coii<liti(iu  found  at  the  <i|nralii>n  is  shown 
in  Fij^.  100;  the  hea<I  was  so  tifjlitly  fixed  in  the  acelalnduin  that  it 
wsis  removed  with  dilHciilty  ;  the  neck  was  heni  sharply  downward 
with  an  irregular,  kniiUhed  eu<l  covered  with  liliro-carlilatre  ;  the  end 
was  placed  in  the  acetaliutiim  and  the   limb  tixeil  in  abduction  and 


Flu.  161. 


IniMcted  (hirtiirt!  m  the  liiisp  nf  the  cervix  fLTiiori.i,  with  l.iii.llni.'  ■■!  IIr-  ln-uil  tmckwuril. 

(Bio  now.) 

inward  rotation.     The  iiistorv  ends  with  the  rccnvcry   I'ntni  the  opera- 
lion. 

P'dand  '  reiwrfs  a  personal  ca.se  verilie<l  by  operation  and  <juotes 
two  others,  and  Whitman-  reports  one  in  whi<'h  the  injury  was 
caused  by  forcibh?  abduction  of  the  thigh   in  a  lad  si-vteen  years  «)ld, 

'  Poland  :  "Traiiiimtic  So|«inifioti  nf  t}>c  Eiiitiliy.ioH,"  p.  <>'J8. 
'Whitmoii:  Annals  of  SurKi-rj-,  Ffb.,  UiOf»,  [i   l.il. 
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the  diagnosis  being  rdTifiriricd  l>v  a  skingrani  taken  thi-fe  weeks  after 
tlx'  iiecidcnt. 

(r)  Fractures  at  the  Base  of  the  Neck.  (  K.\tr:ica|)stiliir  iiiii]  "  mixed  " 
fractures.)  Tlie  line  nt"  fnietiice  ridtnws  (inlii;;n'ily  tlie  jniictii)n  of  tlie 
neek  and  sliaft  ((nite  eloscly — tluil  is,  it  coinc-iiJes  wifli  llie  spiral  line  in 
front  and  tlie  intertrocliauterie  line  hehiinl  as  thev  juvss  betMeeji  the 
great  and  lesser  trochanters.  It  may  extend  downwanl  and  di'taeli  the 
le.s.ser  tnx'iianter  from  llie  shaft,  li>aving  it  attached  to  the  neek,  or  go 
even  lower  and  si'parate  a  part  of  the  shaft.  At  its  upper  part  it  may 
deflect  to  either  side,  crossing  the  outer  part  of  the  nei^k  or  tmvcrsing 


FiQ.  162. 


Fio.  163. 


Impartol  fructiin-  of  ihu  neck  of  the  femur 
wUliuut  aplhiltring.    ViTtltal  suctluo. 


Ropair  ufU;r  fnictinv  »f  iIil-  iiuck  of  the  fetniir. 

{I.os>iEN.) 


the  great  troeiianter,  in  the  latter  ease  passing  ipiite   lieyond  the  limits 
of  tlie  neek. 

In  the  majority  of  cases  other  lines  of  frai'tnre  lravers*>  one  or  both 
troehauters,  splitting  ot!"  one  or  two  pieces,  usiudly  from  the  posterior 
surface  of  the  great  tripchan1<'r,  or  eomminuting  it  eom|)letelv.  Mal- 
gaigne  thought  that  simple  fracture,  division  into  oidv  two  I'ragments, 
was  exeeedintily  ran'  ;  the  oidy  ease  of  which  he  knew,  excluding  \wo 
\n  which  the  tVadure  erossi.Ml  the  trochanter  horizoutally,  was  one 
ilescrihed  hy  K.  W.  Smith,'  and,  as  even  in  this  two  fnigments  are 
broken  oft'  the  trochanter  heiiitul,  it  is  evident  that  he  believe<l  eonsid- 
erahie  eoimuinution  to  he  the  rnle.  Hamilton  rcfrrs  to  two  similar 
speeimeiis,  one  in  |)r.  Mutter's,  the  other  in  I>r.  Neill's  collection  ;  in 
one  of  uiy  own  specimens  there  was  no  .splintering,  and  in  aiii.>tlier  the 

'  J£.  \V.  Smith  :  Loc.  lit.,  Ciwe  34. 
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fracture  wa-*  silraost  klfntk-nl  with  the  one  r|uote«l  by  Mulgaigno  fruru 
Smith. 

The  cNinimon  fracture  is  that  in  whieli  t!ip  neck  is  licnt  hackward 
with  crtishinj^  of  the  pd-iterior  |>art  or  i>ciictrati(ni  iif  llic  neck 
into  the  tUH-hanter.  IVof.  Hificlow  '  ilirectcd  c<[iccial  atteiiliuii  In  this 
betiding  backward  and  irii|wctiHii  (Fig.  101)  as  thu  iin]M)rtant  features 
of  the  most  eittiimori  fnrni  of  fracture  in  this  region,  tlie  symptoms  of 
whicii  are  pain  and  tenderness,  disal)ility,  .shortctiinii  and  eversinti,  how- 
ever slight,  absence  of  crepitun,  and  rotation  of  the  trochanter  altout 
the  head  of  the  bone  a^  a  centre,  and  he  de-cribed  the  displacement  its 
a  rotation  of  the  head  and  ueck  backward  and  downward  upon  the 


Fio.  164. 


Fio.  165. 


Coramioutcd  fnicturc  of  the  neck  uf  tliu  fetDur. 
Auterlur  aspect. 


Frmcture  of  the  iicek  of  the  femur  wltti 
i>[>liUlngo(  the  great  truchaiiter. 


I 


portion  of  the  anterior  wall  cr»rres]iondinp  to  the  spiral  line  uniting  the 
tnx'hanters  as  upon  a  hinge.  This  displacement  aeeonuts  for  the  ever- 
pion  an<l  slight  shortening. 

A  certain  amoiuit  of  misapprehension  has  resiiHecJ  from  the  use  of 
the  word  impaction.  Impjtction,  in  the  sense  of  penetrjttion  and  fixa- 
tion, is,  I  think,  nncotnmon  ;  while  crushing,  with  c»r  without  pcaetm- 
tion  or  much  splitting  of  the  troclianter,  is  the  ride.  The  penetration 
or  crushing  may  be  limited  to  the  posterior  part  (this,  as  has  been  said, 
is  the  most  cotnrnon  eondiliun'l,  or  the  neck   tnay  turn  u|)oii  its  iijiper 

irtion,  making  that  the   hinge,  and    sink    its  anterior,  posterior,  and 

owcr  walls  into  the  substance  of  the   troelumter,  or  the  neck  may  be 

Mriven  botlily  into  the  trochanter  without   much  change  of  direction, 

flixl  may  even  penetrate  to  the  opposite  wall.      \u  exceptional  cases  the 

lower  fragment  may  peiu'tnite  the  npjier  one 

The  splitting  of  tin-  trnefiantci'  may  be  limited  to  one  or  two  pieces 

*  Biirclow:  The  Rip,  p.  118,  and  Bostun  Metlical  anil  Surgical  Jounml,  1875,  vul.xcii. 
PP  l.i». 
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bnikcii  off  its  |x)stcrior  bortk-r  (Fip.  Ifio),  or  it  may  Ik?  ven-  jjei 
(Fig.  16t5).     The  extent  of  the  splitting  seems  to  l>e  in(le|H'ndcnt  of 

the  force  tiint  eansed  the  fraeturr,  exti-n,-<ive 
coinniiniititin  being  jKunetinie:*  prtKliieitl  by 
a  simple  fall  wiiiie  waliiing,  «s  in  Fig. 
104,  wliieii  j.s  (Irawii  from  one  of  ray  own 
.«peeimens. 

In  a  few  cases  the  angular  dipplncomMJt 
of  the  neck  has  been  in  the  iip|Mi!!ite  ilirec- 
tion,  so  that  tlie  limb  has  Ihm'ii  pitated  in- 
ward instead  of  uiitwanl.  li.  \V.  Smitli ' 
(ic'^'ribes  one  such  s|tei'imen.  and  Higelow' 
another.  In  a  number  of  cabcs  inversion 
has  i'.\iste«l  when  the  fnignients  wore  not 
interliM'ked. 

The  angular  displacement  of  tlie  nock 
and  the  form  of  the  fnicturc  appear  to  W 
eoiiiieeted  with  the  nifjde  of  proiinetion  of 
the  fracture  and  the  attitude  of  the  limb 
at  the  moment  of  frjcfurc ;  thus,  if  the 
limb  is  extemleil  and  rotated  outwani  or 
alMlneted  the  anterior  portion  of  tlie  capsule 
is  tense  and  the  j>osterior  }»ortion  of  the 
neck  is  driven  into  the  triK-hanter  (Fig. 
167);  if  the  limb  is  strongly  addueted  the  deep  {H'nctrutiun  is  found 
especially  at  the  inferior  (lortion  of  the  neck  (Fig.  168). 

The  capsule  is  sometimes  torn  so  that  the  <-avify  of  the  joint  is 
opene<l  ;  the  laceration  of  the  periosteum  ancl  adjoining  soft  |>arts  varies 
with  the  extent  of  the  eomniinution  and  crushing. 


ComiulnulL'd  fracturf  of  tliciii-ck 
orihe  feuiur.   (OcBLT.) 


Repair. 

The  question  of  the  extent  to  which  repair  is  jMis-sible  or  probable 
after  fi-aefiire  tliroiiirh  the  neck  is  imj)ortant  Ix-cnnse  of  its  Ix-arine 
upon  treatment.  If  reimioii  is  possible  an  <(lort  to  obtsiin  it  shoiilil 
be  made,  in  the  alisiiice  of  controlling  contr:»indications ;  if  it  is  im- 
jMissible  <>r  even  improbable,  treatment  must  1r'  directed  to  obtaining 
the  best  functional  result  compatible  with  puch  failure. 

Tiiat  re[>air  is  possible  is  abundantly  [iroved  by  sfM'cimens,  even 
if  we  disrepird  tliose  in  which  any  (jucstion  can  be  raisoil  as  to  the 
clmnieter  of  the  injury  or  the  exact  situation  of  the  fracture.  Such 
ilhistrnfive  sfH>ciiiicus  are  those  of  Stautev,'  Swan,*  Giirlt  ^  I  Figs.  lt>!» 
and   170),   Brnlatoi.r."  Cushing, '  Humphrv,"   R-iven/  and   Kwher" 


.st«iil.-.v^  M.<lu».«  hinirificnl  TTniisiiclionii,  1S33,  vol.  xviii.  i>   2.'i« 

\^ZVu    ?-"'"*'.''    T  '-•  ^-  •''"""'■  '•'"'•'""•s  in  thu  Vici..ity  of  Joints  p.  M 
•iJiirU:  Kiiorhi-nliruchrii,  vol.  i.  p.  .lOf. 

•  Jlrnliitoor:  M.-dko-('hir.irKi«il  Trnnw.nioim.  1835,  vol.  »iii.  p.  610. 
UhxIi.iik:  yiinKd  l,y  His,.l.,w.  Tli«  Hiii,  .,   133  *^ 

•  Hiinipliry  :  L,utM-cl,  Autju«t  a.  IfitH). 

"  Kocber :  Lac.  eit.,  p.  AM. 
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""ig.  171).'     They  include  putients  of  ages  varying  frf>in  eighteen  to 
Ighty-one  years. 


Fio.  167. 


Fio.  168. 


rncturv  or  the  neck  of  tbe  femur  in 
•bducllon.    (KocHER.) 


Fracture  nf  the  neck  ofthe  femar  in  adduction. 

(KOCMCR.) 


Fio.  Irtfl. 


Fio.  170. 


'"tlninicapaalar  fracture  "t  the  neck  of  the 
fcmnr    Bony  union.    (Oublt.) 


Oblique  section  ofthe  spcclraen  shown 
in  Fig.  Ifi9.    (OURLT.) 


^ler  Kpecimenis  show  close  fibrous  union  (Figs.  172  and  173) ;  and 

^orotberouei!  and  details  the  reader  is  referred  tii  the  flrst  edition  and  tbe  blblioc- 
'  in  it,  pace  499. 

21 


FRACTURES. 


Others  in  which  no  form  of  union  had  takt-n  plac-e  show  cburnation 

the  licad  ami  nthcr  changt's  wi 


Fio.  171. 


im 

I 


ticmonstratf  tlie  prestrvation  of  its 
vitality.  After  fil>r<>us  nniou  or 
failure  of  union  tlie  aip^iule  n.sunily 
thickens  an<!  sometimes  hcoonies 
clo.sel_v  adiierent  to  tlie  iteriosttiira 
lining  the  nei<k,  tliu.'>  iihiiteniti 
ail  the  outer  {M)rtiun  of  the  origiui 
cavity  of  the  joint.  This  was  I 
condition  in  two  ca.'^os  reporte^l  by 
(\>llt'S,'  and  tiicre  was  actually  a 
false  joint  i)otween  the  fragnieiitii,^ 
the  surface  of  the  lower  one  boingfl 
liulhtwwl  out  to  receive  the  upjier. 
Sometimes  the  capsule  ossifies  iii_ 
part.  The  two  fnllowing  case$antfl 
(|Uote<l  to  show  the  ai)ility  of  the  " 
upper  fnigment  to  pnnliicc  pran- 
niations    and     to     illnstrate    clo?c M 

t1 


Bony  union  after  fhictare  tbroiiKh  the  neck 
{y.mbeapWUu>.i    (KixiiKKi 


filimus  union  without  abs'iq)ti"n 
of  the  neck.  Thev  are  both  tjiken 
from  R.  W.  .Smith,  Cases  58  mid 
5f(.  See  also  his  (.'ases  11  ami  It) 
for  examples  of  cburnation. 
A   man,  fiftv-twf>  years  olil,  «as 


adniittc<l    to   tiie   City   of    DtiNi" 
IIi>s])ital     with     an     intmca|>sular 
fracture  of  the  neck  of  the  femur,  and  died  of  bronchitis  on  tiie  tix- 


Fio.  172. 


Fio.  173. 


Fracture  within  thrrnpaulo;  (iljniua  union. 

(SMtTII.) 


Frai-turi-  « iiliiii  itic  mpsule.   Clow  flbroMOiK" 


teenth  day.     Very  little  synovia  was  found  in  the  hip-joint ;  a  l4J''' 

'  Colloti:  Dublin  lios|iiUl  Kc'iiurtin,  viil.  ii.  p.  334. 
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lnT  left   hip  wliilc   walking 
She  died  eiglit  wei'k.s  aftur- 


of  lymph  covered  the  entire  inner  surface  of  the  capsule,  was  closely 
idherent  to  it,  and  vasciilar ;  at  several  points  it  adhered  to  the  head 
snd  neck  of  the  femur. 

The  fracture  Wius  entirely  within  the  capsule.  .  .  .  The  cer- 
vical ligament  [jieriosteum]  torn  in  front  was  perfect  behind  and 
below  ;  the  surface  of  each  Iraj^ment  was  highly  vascular,  and  several 
tbnnls  of  lymph  cimnecte*!  them  ;  in  fact,  a  thin  layer  fif  lymph  was 
effused  between  the  opposed  surfaces  of  tlie  fnictiin-,  on  separating 
which  it  wa3  drawn  out  into  the  thin  and  delir.ite  bunds  above  men- 
tioned. 

The  fracture  in  this  case  was  caiise<l  by  a  fall  directly  on  the 
most  prominent  external  part  of  the  trochanter  major,  and  the  {)atient 
walke<l  )i  few  yards  after  tlie  receipt  of  the  injury.  The  foot  was 
evcrt«xl  and  the  limb  sliortene<l  exactly  half  an   inch. 

A  woman,  eighty  years  old,  fell    u|)ori 
uLToisii  her  room  and  was  unable  to  rise. 
<vanl,  having  regaine<l  some 

Bdilrol  over  the  limb,  which  *"'"•  l'*- 

remuine<l  inverted. 

Tlip  fnictiiro  was  close  to 
the  lica<l  of  the  bone  above, 
|>ii-.N.d  thence  downwaril  and 
iiiwanl,  leaving  a  portion 
ilxHit  half  an  inch  in  length 
"f  iht  under  part  of  the  ne<k 
"tlaclied  to  the  head.  The 
lieiil  w«s  di:ipla<v<I  ilown- 
*anl,  overlapping  the  neck 
WdWttiid  behind,  and  U-ing 
I'VcrlapjK'd  by  it  alx)ve  and 
in  front  (.see  Fig.  172). 
Jlicre  was  thus  a  miiliiid 
'n>im<!ti..n  of  the  two  fni;;- 
"iflib, and  they  wen'  further 
'wintained  in  contu<-t  by  a 
wuw,  fibrous  tissue,  whii-h 
•ilhered  closely  to  the  bi-oken 
wrfaoi's. 

^mv  specimens  of  failure 
_"'  union  show  entire  disap- 
III.'    of   the   neck,    the 

remaining  in  the  acelabiduin  and  presenting  a  smooth  uniform 
*"'wre;  there  is  a  similar  sniomh  surface  on  the  mesial  aspect  of  the 
'ft  at  the  place  corresponding  to  the  bas*- of  the  neck  (Fig.  174). 
ic  'itualioii  of  the  fractiu-e  in  such  ea.-^'s  ejuinot  be  positively 
»niiHn  ;  the  neck  has  dis-ippeared  by  .nisliin;;  and  rarefaction,  and  this 
^f^iiinably  eau  happen  after  either  form  of  fracture  ;  considcrinsr  the 
^  mor  itjterference  with  the  vascidar  snp|i!y  of  the  htad  I  am  di.<posed 
hink  it  more  likely  to  happen  on  that  side  of  a  fracture  rhaii  on  tlic 
(lifr. 


_    Aat' 


Knii  turc  wlUi  iiUkirptlon  of  the  neck. 
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S)nic  sjKJcimcns  witli  uiiiun  Aww  an  almost  ciiiial  al).s.'iicc  of  IT 
neck  ;  in  sorm-,  as  sliown  in  Fig.  1  <).'{,  tlic  neciv  htiil  cxiste  Ijut  \\ni  Ixx'ijj 
tirivi'n  inli)  tlit-  tnu'liantor ;  in  otfu-ris  it  lias  lli^^il]l|)<•n^.■(J  in  great  part,! 
l)iv>uniul>ly  l>y  ciii.sliing  and  rarei'uctive  osteitis,  and  it  is  difficult  nrl 
iMi])ossil)if  t'xaetly  to  <lelerniine  tlie  j)riniary  |K).sition  of  the  fracliire.[ 
T ht'>e  latter  specimens  are  of  special   interest  Iteeause  they  have  been 
used  to  support  the  theory  that  interstitial  al)sor|)tion  rij'  the  neek  insy 
l>e  eaiised  hy  a  eoninsion,  witlioiit  (Vactnre,  and  that  thus  may  he  gimi- 
ually  produeiKl  a  (Iclorniity  elinieally  identical  with  that  following  frac- 
ture.    I  have  given  elsewhere'  rcjisons  for  dcemingthisthetiry  incornrt 
and  for  believing  all   such  alleged  cases  to  be  cases  of  unrecogin'wil 
iVaeture. 

Other  speeimeiis,  and  liu>y  arc  nuinerctus.  show  an  abundant  pnKlric- 
tion  all  aiioiit  liic  triH'hauter  and  ii|)])er  end  of  tlx*  shaft.  In  |>urt  lliis 
enlargement  is  due  to  .splitting  and  disidaoeinent  of  the  fragtueiit.",  Imt 

I'"iu.  175. 


i^'^ 


Fncturcof  lliv  liiuc  ut  iliv  ii..  i,.     I.xiilivrant  i'iiUu«  nu<1  ln(prlm:klng  of  Ihc  fngmvaUUiat  I**' 
niltted  ruir  unr  of  the  limb.  uotwUtititiirKliiii;  falliirv  of  uuion. 

the  greater  part  of  it  is  new  bone  pHwiuwd  sub)X'riosteally,  «ir,  nif"* 
jirobably.  by  ossification  nf  the  attached  tibrons  and  tendinous  tiwii<* 
This  is  especially  common  at  tlic  back,  along  the  intertrochanteric  liw-  i 
Sometimes  these  tnasses  so  embra<'e  the  end  of  the  ununited  uppi'f 
fragment  (neck)  that  the  patient  can  walk  well  without  the  aid  of  caiic 
or  crutch  (Fig.  17.5).  I 

Tt  is  alleged  by  Whihuan  that  after  rejtair  in  the  cliihl,  especially  in j 
the  first  few  months,  the  angle  between  the  neck  and  shaft  may  dimin-j 
ish  (adduction)  and  the  shortening  be  thereby  nolahlv  increascil. 

The  cavity  of  the  joint  i.s  sometimes    diminished    by   an  ndlicsi\-< 

'.Stimsoii:  "noul.tr.il  KrH<i.ir,-«(.r  ih..  Ne.k  r.flli..  K.iiiur  and  their  IdcnIitT  with  I 
Alk-gi-d  honii  of  Arthritis  IKforiiiuiii.  '     New  Yorlc  Mcilical  Journal.  April  14,1888 


FRACrUIiBS  OF  THE  FEilUR. 


325 


I 


I 


synovitis  wliidi,  aiflcd  l)_v  ]H'ri-nriifiil;ir  tliickeiiiiig  and  rotnictinii  and 
by  the  above-nienliuiied  i).stt'ophytic  growtlis,  greatly  rt-stricts  its  iii<>- 
l/ility. 

()oc-asio»al!y  the  limb,  after  eitlicr  form  of  fraeture,  remniiis  useless, 
and  rmicli  i);iiii  is  t'i'h,  espoeially  if  union  lias  failed  ;  and  {licrt-  aiT  a 
few  recoi'ded  cased  iii  wliieh  suppurutinu  has  occurred  within  ur  wiilumt 
the  joint. 

The  degjree  of  probability  of  bony  union  after  fracture  tliruufrh  the 
neck  could  be  determined  only  by  the  statistics  of  a  series  of  ci»ntiuuoiia 
cjisi's.  Th<'  collation  of  reported  cas-s  is  not  sutlieicnt  because  it  is 
certain  that  the  pri'jior(ion  of  failures  of  union  therein  wduIiI  be  dis- 
pro|)f)rtionatcly  lar;;e  ;  the  e.\iuuinatii)t)  post  niortein  of  the  part  is  more 
likely  to  be  made  if  the  patient  remains  disalded  until  death  tiian  if 
he  has  rej^jiined  use  of  the  limb.  Mitst  of  the  specimens  we  po.sses.s 
of  bemy  union  have  been  oi)t!iiiied  t'rom  palients  \\lio  died  from  some 
intercurrent  cause  within  a  comparaiivelv  simrt  tinieafler  the  accident, 
while  its  memory  was  still  fresh. 

Clinical  statistics  are  untrustworthy  because  of  uncertainty  as  to  the 
exact  situation  of  the  fracture  and  an  \a^  the  extent  and  character  of  the 
repair.     In   respect  of  the  latter  it  is  to  l)e  borne  in  mind  that  some 

Catients  have  been  aide  to  make  fair  use  uf  tiie  limb  even  when  union 
ail  entirely  failed,  ami  that  others  (after  fracture  at  the  base  of  the 
neck)  have  been  able  to  make  even  less  use  althouijh  iiony  union  had 
taken  jtiace. 

The  facts  in  our  possession  are  :  (1)  that  bony  or  close  fibrous  union 
is  possible  ;  (2)  that  the  preservation  of  enoufrb  i,f  the  periostennv  of 
the  neck  to  make  a  viirorous  vitality  of  (he  head  probable  is  probably 
common;  and  {'■'>)  that  the  primarv  dis[>laccmcnl  usually  docs  not  se])a- 
rate  the  fractured  surfai.'cs,  so  that  if  it  is  not  iinTcased  bv  early 
attempts  to  use  tlie  limb  or,  more  nirelv,  by  the  action  of  the  muscles 
in  the  absence  of  pro|)er  retention,  the  conditions  for  reunion  arc  favor- 
able. We  also  know  that  fair  Lisefulness  of  the  limb,  even  after  union 
has  failetl,  is  possible;  and  it  has  not  been  proved  that  this  usefulness 
is  greater  or  more  probable  if  the  attempt  to  secure  union  has  not  been 
made. 

Symptoms  and  Diagnosis. 

The  symptoms  of  the  frsicture  and  the  signs  npon  which  the  diag- 
nosis nuist  lie  made  include  not  only  the  usual  obji'ctive  and  subjective 
symptoms  of  fracture  but  also  the  history  of  the  ruse,  the  natur<?  of 
the  violence,  and  especially  its  slight  ilegree,  wbir'h  so  often  ehar- 
aelerizes  this  injury. 

Interference  with  Function.  .\s  a  ride  the  patient  is  unable  to  use  the 
limb,  and  he  is  not  merely  unable  to  bear  his  weiuht  iiYton  it,  but  he 
cannot  even  move  it  in  bed.  Exi^cptions  to  this  have  been  already 
mentioned,  and  it  is  not  particularU'  unconnuou  to  see  ]>atients  who, 
while  lying  on  the  back,  can  slowly  Hex  llic  thitrh  upon  the  pelvis 
either  by  its  muscles  alone  or  with  the  aiil  of  the  hands,  but  they  can- 
not raise  the  foot  froni  the  bed,  the  knee  bends  at  the  same  time  and 
the  foot  is  drawn  up  toward  the  body.     Most  authors  have  mentioned 
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cases  in  which  tlie  patients  have  \valke<l  for  longer  or  .>-horter  tli^tan^^ 
iimnediafelv  after  the  injury,  and  in  wliich  the  existence  of  a  fracture! 
h:ts  snl)se(inentl_v  become  very  clear.    This  is  very  exceptional,  and  it  is 
HiiHicienf  t4i  hear  the  possibility  in  mind  to  avoid  the  ern)r  of  inferring 
that  a  fracture  ciinnot  be  j)re.senl  bei'anse  the  patient  is  or  has  In-en  ahlej 
to  ns«'  the  limb. 

The  '>p|M(sito  error,  tlial  of  snp|>«sing  a  fracture  to  exist  Ix-cau.sc  the! 
limb  has  been  disabled  by  a  fall,  «ui  be  easily  made,  hoeauso  a  .>-imple  ■ 
contusion  may  cause  eversictn  of  the  limb  as  well  as  ecchyniosis  an<i| 
swelling,  and  in  some  cases  fracture  cau.ses  no  other  symptoms  than 
these.  Observation  of  the  case  for  a  few  days  will  make  the  diapnosis  | 
clr*ar.  \\  liittiiari  (Inc.  cit.)  claims  that  in  the  yonn^  the  disability  is  I 
iisuaily  niucli  Ifss  than  in  the  old,  and  that  in  many  instances  the  )ia-j 
ticiits  are  able  to  walk  after  a  few  days. 

Pain  is  always  present.     It  is  usually  slight,  or  even  absent,  when 
the  patient  is  at  rest,  but  is  readily  excitinl   by  even  slight  cominuni-  ^ 
caicd  or  voluntary  movements.     It  is  referred  sometimes  to  the  regionH 
of  the  trocliauter,  sotnctinies  to  the  groin  or  inner  and   upper  portion 
of  the   thigli.     Sonictimes   piX'ssurc   with  the  end  of  the  finger  <letecti» 
a  particularly  sensitive  jMiint  in  the  line  of  the  neck  in  front  just  out- 
side the  great  vessels,  oral  the  corresponding  point  behind.     Forcible 
pressure  upward  agjiinst  the  foot  or  inward  against  the  trochanter  frffl 
qucntly  fails  to  cause  ]iain. 

The  posture  and  appearance  of  the  limb  are  so  characteri.stic  tlwt  it 
is  sometimes  almost  siife  to  make  the  diagnosis  by  simple  ins]jection. 
As  the  patient  lies  upon  his  back  the  atlected  limb  apj)ears  shorter  than 
the  other,  everteil,  and  slightly  He.\c<l  and  abihicted,  and  conveys  an  fl 
impression  of  liclplessness  tliat  is  often  very  striking.  The  upper  |Kir-" 
tion  of  the  thigh  is  swollen  in  front  an<l  on  the  outer  side,  and  eoehy- 
iirosis  sometimes  appears  after  a  day  or  two.  The  greater  the  shortening 
the  more  marked  is  (his  swelling. 

Kverstoii  may   lie  so  marked  that   the  foot  rests  entirely  upon  it 
outer  border  as  the  patient  lies  u[>on  the  l>ack.      In  other  ra.se*  it  is  sll 
slight  that,  as  I'rof.  Higelow  has  pointe<l  out,  it  is  Iwet  recognizod  by 
comparing  the  extent  Ui  which  the  two  feet  can  be  inrertefl. 

In  excc|itional  cases  tlie  limb  is  iiivaiix! ;  it  is  either  found  so  i>n 
the  first  examination  or  it  becomes  so  after  a  day  or  two.      In  60  i-nsesl 
tabnlate<l  by  Sjnitli  eversion  is  noted  'V.i  times,  and   inversion   7  tiiiicsl 
in  one  it  is  said  there  was  no  rotation  to  either  8ide,an<l  iu  ti>e  remain^ 
ing  19  the  symptom  is  not  mentione<l. 

The  cause  of  the  eversion  is  probably  almost  always  mechanical;  il 
is  largely  the  effwt  of  gravity  acting  u])on  the  limb  under  chanptvll 
conditions  of  sujijMtrt.      It  is  favored   by  angular  displacement  at  the  j 
fnn'tiirc.     <  )n  the  other  hand,  eversion   has  been  observi-d  in  ca.-es  "f 
simple  contusion,  and  in  others  of  fr.icture  in  which  there  was  no  »li*-  ' 
jdaccment  of  the  fnigments,  no  rupture  of  the  periosteum  even,  anJ 
consef|uently  no  loss  of  supjMirt.     When  one  lies  u|K>n  his  l>ack  a  dis- 
tinct, although  slight,  eflbrt  is  re<juired  to  keep  the  toes  upright  ;  the  1 
natural  tendency  of  the  limb  is  toward  eversion,  particularly  if  tlxJ 
knee  is  slightly  flexed,  and   this  tendency  which  is  increasetlhy  any- , 


'^ 


FRACTUnES  OF  TIIK  FEMUR. 


327 


thing  tliat  dimiuishes  the  activity  nl'  tin-  muscles  must  be  taken  into 
^ncoouiit  in  tliosc  obscure  csises  whoro  tlif  iliagiiosis  lies  between  a  con- 
Htiision  and  a  fracture. 

H  Tlie  cause  of  inversion  is  not  so  clear.  Smith  attributes  it  to  the 
position  of  the  fragments  relative  to  each  cytlicr,  and  says  that  in  all 
tlie  cases  of  inversion  which  lie  was  alilc  to  cxaiiiinc  post  niortcin  he 
found   the  lower  IVa;iincii(  iti  iVotil  of  the  ii[)|rt  oiu'.     This,  however, 

■docs  not  always  explain  the  .-ytiijitoiu  when  the  fracture  is  of  the  nar- 
row part  of  the  neck,  intnicupsiilar,  although  it  may  do  so  in  some, 
asin  the  ease  oi)served  by  (ioyrand  '  where  the  neck  ha*!  slipped  behind 
lh(.'  head  and  wa.-<  tixe<l  between  it  and  the  capsuh'. 
K  The  diagnostic  value  of  the  |)o.~tin'e  of  ttie  litn!),  as  n'>;ards  eversion 
\m  or  inversion,  is  not  very  jjreat,  fur  inversion  is  a  symptom  that  needs, 
as  it  were,  to  he  explained  away,  and  eversion  may  be  due  to  a  simple 
contusion.  In  order  to  estimate  the  degree  an<l  prrsisteiiee  of  tlie  ever- 
!*iiin  the  patient  should  be  placed  Hat  upon  liis  back  with  the  thtfijhand 
\%  extended.  A  comparison  with  the  other  foot  will  then  show  the 
L  licgive  of  the  eversion,  and  ;xentle  cHbrts  to  rotate  the  limb  will  show 
H  to  what  extent  and  in  what  manner  the  movements  are  restricted. 
V  Shortening  ol"  the  limb  is  [irodueed  either  by  alteration  of  the  angle 
between  the  .shaft  and  the  neck  or  by  overriding,  and  may  vary  in 
extent  from  a  small  fraction  of  an  inch  to  two  or  three  inches.  It 
may  be  present  at  its  maximum  initnediafely  after  the  accident,  or  it 
may  l)c absent  at  first  and  a|ipear  gradually  or  suddenly  after  the  lapse 
of  a  few  hours  or  da v.s,  fn- may  increase  gradually  or  smideidy.  It  is 
usually  held  that  when  the  fracture  is  of  the  narrow  jiart  of  the  neck 
('Dtraeup.su lar)  the  shortening  is  aii.sent  or  slight  at  first,  iticrease.s 
Diort- or  less  gradually,  and  never  exceeds  oiu»  and  a  (piarter  inches; 
ainl  i;nidual  increase  in  the  amount  nf  shortening  is  claimed  by  some 
'"iH'iiathognomonic  of  this  variety  of  fracture.  These  statements  are 
[nie  only  as  an  expression  of  the  average  conclition  ;  in  exceptional 
'nlnicajKidar  cases  the  shortening  may  exceed  this  amount,  and  in 
■rticturea  at  the  ba.se  of  the  neck  it  may  iiuTease  gratlually  in  tlie  same 
tiiuiniT. 

In  measuring  the  limbs  care  must  be  taken  tn  have  them  form  the 
Mill'"  angle  with  the  pelvis,  that  each  is  in  the  same  |)ositioii  of  exten- 
*ioii  and  alMluction.  If  llu;  injurctl  limb  cannot  he  brought  parallel 
'» llic  median  line  of  the  body  the  other  must  he  abducted  to  the  same 
fipprer.  To  in-tire  this  •symmetry  it  is  well  to  strcti-h  a  cord  ilownward 
at  rieht  angles  to  and  frotii  the  centre  of  anotliereord  stretched  betwei'u 
the  two  anterior  su|)enor  iliac  spines,  and  then  to  ]ilaec  the  ankles  at 
Ojual  distances  from  it  and  as  near  to  it  as  is  convenient.  The  niea.-^- 
oremcnts  are  usually  made  betueen  the  anterior  su|urior  s])ine  of  the 
ilium  and  the  external  malleolus. 

Another  method  of  recogni/.ing  shortening  and  of  mea.suring  its 
extent  is  one  recommended  by  Mr.  Hryant,  measuring  to  the  tnins- 
verse  vertiejd  j)lane  passing  through  the  anterior  su|ierinr  spiiiou.'.  |ir<i- 
cesscs.  Thus,  in  Fig.  17(>  a  c  represents  the  vertical  plane  passing 
through  these  processes,  and  b  is  the  top  of  the  great  trochanter.  In 
*  Ooyrand  :  Diet.  EiieyclopMique,  iirt.  Caine,  p.  239. 
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fracture  of  the  neck  witli  sliortening  0  is  broiiglit  nearer  to  e.     Th 
same  care  must  be  taken  to  liave  the  limbs  in  symmetrical  pohitions 
and  I  have  found  it  convenient   to  mark  the  vertical  plane  i)v  placing 
a  small  stick  or  pencil   iipriplit  beside  the  |K'Ivi»  and  in  line  with  tliel 
processes,  and   then   to   ineasiire  the  distance  between   it  ami  the  tr>- 
chanter.     The  same  measurement  can  lie  made,  mnghly   but  usually 
with  sufficient  accuracy,  by  placing  the  thumbs  on   the  sujierior  iliacj 
spinous  processes  and  the  tips  of  the  fingers  on  the  trochanters,  anrlj 
tfius  estimating  the  comparative  levels. 

Amttlicr  but  less  accurate  method  of  recognizing  the  elevation  (if 
the  trochanter  is  to  find  its  position  with  refereni-c  to  "  Nelaton's  line," 
the  line  taken  by  a  cord  stretclied  between  the  tuberosity  of  the  ischium 

Fio.  176. 


Bryant'i  lllo-remoml  trlanglo,  for  diagnols  of  ftsctnre  of  the  neck  of  the  femur. 

and  the  anterior  superior  spine  of  the  ilium.  Under  nornml  condiliow 
this  line  crosses  the  top  of  the  trochanter  when  the  thigh  is  slightly 
flexed  <m  the  pelvis. 

Attention  has  been  called  by  Dr.  Allis  to  an  effect  of  this  short<>niii)r 
wliifli  can  be  easily  recognized  ;  the  relaxation  of  the  fascia  lata  l>etttwn 
the  ilium  and  the  trochanter  and  just  al)OVc  the  knee  on  the  outer 
side. 

The  shortening  «in  sometimes  be  overcitmc,  entirely  or  in  great  |«irt, 
by  gentle  trnction  u|)(iii  the  limb  cotnbincil  witli  enough  rotation  inward 
Ut  correct  such  fvcrsirm  as  may  exist.      1  think  the  dread  of  s<'jiar.itin(t ' 
impacted   fnignicnts  by  trartinn    Iims  iu'cn  exiiggeniteil.     The  |K'iifln>- 
tion  is  triinsverst',  and   longitudinal  tractiim  that  is  not  violent  cnouph  i 
to  cause  much  pain  cannot  ilo  more  than  change  the  angle  at  ihejiiiir- 
tion  of  the  neck  and  shaft,  it  d(.>es  not  separate  the  fragments  from  each 
otiier.     Rotatory  movements  commtmtcated  to  the  lind)  are  more  likely  1 
to  do  harm,  as  is  also  such  lack  of  sujiport  as  will  allow  the  eversii)nl 
and  shortening  to  be  increased. 

Crepitus  is  ocfasiotudiy  ])erceived  ilnring  the  nianipidation  of  iIm 
lind)  while  making  cither  tniction  or  rrUation,  in  the  latter  especially 
if  the  limb  is  at  the  same  time  flexed  ;  but  it  is  far  frtun  being  a  ("in- 
stant sign,  cither  bei^ause  of  impaction  or  of  splintering  that  leaves  the 
pieces  too  eloselv  connected  to  jrrodiicc  it,  The  sign  is  one  that  sliouldj 
not  be  repeatedly  sought  for  ;  in  the  cases  that  are  really  obs<Miiv  if 
liigldy  iniprobalde  that  it  can  be  obtained,  and  in  the  others  it  is  i 
needed. 

Among  other  .signs  which  may  Ik?  present  are  enlargement  of  the 
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great  trrtcliaiittr  wlien  it  h:is  Iwcn  split  or  comniimitud,  eliiirifre  m  its 
distiJiicf  tViHii  tlio  iiiediuii  liiit-  of  tlic  hodv,  chaii^je  in  tlio  ooiitri'  of 
rotiition  of  iIr'  limli,  itnd  change  in  tfie  ilfprefsibility  of  the  outer 
jxirtioii  of  Scarpa's  sj>aoe. 

Tlie  eiiiargc'iiierit  of  the  trochanter  in  consftjiicnce  of  its  Imvinjj;  i>een 
split  by  tiie  outer  cm]  of  tlic  iwck  is  sotnetitncHi  very  marked  and  easily 
recojrnijiipd  when  tlie  soft  parts  are  not  swollen  ijy  grasping  it  between 
the  thumb  and  fingers. 

Tlie  distance  between  tlie  outer  face  of  thetroehnnter  and  the  inolian 
line  of  the  body  may  be  increased  or  diminishe<l,  but  the  change  is 
seldom  very  marked  and  is  tlitticnlt  of  accurate  detcrminatiivii.  It  ia 
easier  to  prove  that  it  onglit  to  exist  on  theoreticjd  grounds  than  to 
recognize  it  if  actually  present.  If  the  neck  is  driven  into  the  tro- 
chanter the  dist.-ince  ol' the  trochanter  from  tin- cotyloid  eavitv  isdimin- 
islieil  liy  the  auioiint  of  the  penetration  ;  if,  on  the  other  hand,  tluTc  ii} 
no  iwnetratioii  ur  crushing  and  the  displaeenieiit  is  an  atigular  one  in 
the  fnmtal  plane,  the  bone  being  pushed  up  until  the  angle  at  the 
junction  of  the  neck  and  shaft  becomes  a  right  angle,  the  distatice  is 
increased  because  the  neck  then  stands  directly  out  from  the  Iwdy 
instejid  of  being  inclined  downward  ;  ami  thirdly,  in  tv(unl)inati<ins  of 
penetration  and  this  angular  displacement  the  two  changes  may  neu- 
tralize each  other  in  whole  or  in  part. 

Rotation  of  the  trochanter  upon  a  shorter  radius  than  usual  is 
another  symptom  found  in  the  text-books  but  not  often  at  the  bed- 
side. Theoretically,  if  the  lever  upon  which  rotation  is  made  is  broken 
a  new  centre  is  formed  at  the  seat  of  fracture  or  tlie  radius  is  shortened 
by  impaction.  Nothing  could  be  simpler  or  tuiu'c  aceurule  in  theory, 
but  in  practice  it  is  be-;et  with  ilillienlties  that  make  it  worthless  svs  a  sign, 
for  it  is  rec/igniwiblc  oidy  in  cases  where  the  diagnosis  cannot  be  in  tlonbt. 

It  is  practic^dly  impossible  to  tell  by  [iressing  the  finger  against  the 
outer  face  of  the  trochant»'r  whether  it  rotates  upon  a  long  or  a  short 
axis,  ibr  the  nrnge  of  permi-isiMe  motimi  is  too  limited  to  make  it  pos- 
sible to  reeogiiiw  the  sharpness  nf  its  curve.  In  eases  of  fracttire  with 
crnshinii  of  the  neck  ami  when  the  shaft  lies  um'onnecte<l  with  the 
remainder  of  the  neck  ami  the  head,  rotation   of  tiie  limb  may  take 

fdaoe  about  the  longitmlinal  axis  of  the  fcnnir,  ami  the  centre  of  motion 
ie  within  the  sh.'tft,  not  cuitside  of  it  in  the  cotyloid  cavity,  anil  tliis 
cjm  sometimes  be  reeoguizcd  by  pressing  the  finger  against  the /»'W/'r/V>r 
face  of  tiie  troi'lianter  aixl  rotatiu^r  the  limb  gently.  Instead  of  riMUg 
from  tlie  tinirer  the  bone  may  be  telt  to  slide  over  it.  Or  pressure 
agjiinst  the  back  of  the  trochanter  may  sinijily  raise  it,  instea<l  of 
inverting  the  foot. 

The  change  in  the  <Iepressibility  of  Sc^irjm's  spac«  .signalized  by 
Henneijuin  '  is  a  valuable  diagnostic  syotjitom.  I'rider  normal  condi- 
tions tlie  fingers  n\i\  be  [iresseil  deeply  into  the  limb  in  the  outer  por- 
tiim  of  S-arjia's  s|iace,  Irut  when  the  neck  of  tlie  fennir  is  broken  this 
depressibility  is  reduced  in  varying  degrees,  apparently  by  the  angular 
displacement  {with  the  ajwx  «lii"ecteil  forward)  which  takes  place  so 
commonly  at  the  junction  of  the  neck  and  shaft.     The  same  condition 

'  HuuiifM|Uin:  l)es  Frxcliirfs  Uii  I'V-iiiiir,  p.  7U0. 
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wus  described  l)_v  Ijaugier'  as  a  sort  of  bony  tumor  to  be  felt  on  the 
outer  side  of  tlie^reat  vessels  an  inch  or  two  below  Poupart'r?  ligament, 
sliglit  pressure  uj)on  which  wa?  puinful. 


Diagnosis. 

In  most  cases  the  existence  of  a  fracture  of  the  neck  of  the  femur 
can  i>e  rea<lil_v  determined  and  sometimes  its  variety  can  also  be  easily 
rw-ognized,  but  in  others  the  main  character  of  the  injur)-  is  veiy 
obscure,  and  in  a  large  |)rojH)rtion  of  cases  it  is  simj)ly  impossible 
to  say  whether  tlic  fracture  is  intracapsular  or  extracapsular,  of  the 
narrow  part  of  the  neck  or  of  the  i>ase  of  the  neck.  This  difficulty 
is  recognized  by  all  practical  surgeons  and  finds  expression  in  many 
surgical  works,  although  others  still  preserve  the  distinction  iK-tween 
the  two  forn)s,  and  lay  down  rules  for  their  rec-ognition.  Go.'iSflin*  says 
"  a  rigorous  diagnosis  between  cxtraca])sular  and  intracap.<uhir  fractures 
is  i»oth  im|K)ssible  an<l  us<'less."  Mr.  l}ryant' says  "  the  ohl  division 
of  intnica|)sular  and  extracapsidar  fractures  is  as  unscientific  as  it  is 
impracticable  ;"  and  Agnew,'  "  to  recognize  clearly  a  fracture  thnjugh 
the  neck  of  the  femur  or  to  assert  with  jMisitiveuess  that  such  a  fracture 
is  present  is  often  a  matter  of  no  small  difficulty,  and  o<'<'!isionally  one 
of  impossibility;"  an<l  Hamilton,'  "the  diagnosis  between  these  two 
varieties  of  fracture  is  often  impossible  during  the  life  of  the  patient  ;" 
and  Rigelow,'  "the  importance  of  distinguishing  between  the  different 
fractures  of  the  neck  of  the  fcnuir  is  not  so  great  as  to  justify  any 
j»rotracte<l  or  considerable  examination." 

M'hei)  the  sym|>t((ms  des<-ribed  al)ove  are  clearly  marked,  when  there 
is  the  history  of  a  fall  followed  by  complete  loss  of  power  in  the  limb, 
with  shortening,  cversion,  crepitus,  pain  at  the  hip,  and  elevation  of 
the  trochanter,  there  can,  of  cours<^  l>e  no  doubt — the  neck  of  the 
femur  is  broken.  I5ut  when  the  lin)b  is  ni>t  entirely  jwwerlcss,  when 
the  shortening  and  cversion  are  slight,  ])erhaps  even  doubtful,  when 
crej)itus  is  not  felt,  when,  in  short,  there  is  no  single  positive  sign,  the 
temptation  to  conclude  that  there  is  no  fracture  is  great,  and  although 
tfic  warning  utlcrcil  by  Hodgson  nearly  a  century  ago,  that  inability 
in  an  el<terly  jiaticnt  to  ii^-c  the  limb  alter  a  fall  upon  the  hip  ^lu)nld 
be  deemed  evidence  of  jirobabic  fVactnre  of  the  itcck  ot'llie  feiniir,  has 
been  repeated  many  times  since,  it  is  still  very  often  disregardt.il  to  the 
great  damage  of  th<'  patient  and  sometimes  als<,)  of  the  surgeon.  The 
rule  should  be  firmly  established  iit  pnictice  that  every  doubtful  cjise, 
especially  in  the  elderly,  should  be  treated  at  first  as  a  fracture,  and  all 
the  more  so  if  the  violence  lia^  been  comparatively  slight,  such  as  a 
stumble  or   a  fall   wliilc  walkiiiij.      It   has  been  said  that  the  pain  of  a 
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contusion  or  spram  is  nio^t  ma 


•ked 


"ivinj;  tlie  limb,  that  of  a  frac- 


ture on  trying  to  bear  the  wciglit  of  the  body  upon  it;  but  even  if  the 
statement  is  accurate,  which  I  doulit,  it  would  lie  very  injudicious  to 
make  the  test,  fr>r  if  fracture  is  present  the  effort  to  bear  the  weight 


'  T>aiiKiiT:  DU't.  Eiic.vi'loiW'<lic|UP.  art.  ("iiissc,  p.  507. 
flomrlin  :  Clitiicjue  df  Ih  Cliai'iUS,  vol.  i.  p.  34li. 


•  Hryimt:  Loc.  cit..  p.  841. 
'  liuuitlUiu:  Lxic.  cit.,  p.  435. 


Agnew  :  Loc.  rit.,  vol.  i.  p.  Ml. 
*  Bigeluw :  Loc.  cit.,  p.  11!7. 
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tlie  lirnlt  wuiiltl  he  likely  to  w|ianitc  tlie  frjictiirod  surfaces  and 
increase  tlic  (li>|i[;i('i'nii'iit  iiii«l  the  clianccs  of  iiiilmv  i>l' union.  If  tlie 
injury  is  not  a  tVaetun;  the  rest  aii<l  even  the  confinement  to  hed  can 
<lo  no  liarm  an<l  are  hut  a  small  price  to  |>ay  lor  the  avoidance  of  the 
grave  risks  involved  in  the  neglect  of  the  precaution  so  long  as  it  is 
jMissihle  that  tiie  injury  is  a  fracture. 

The  exauitnutiiiu  sliuuld  lie  dirccteil  lirst  to  the  liistory  of  the  tsise, 
thou  to  the  funi'tiiius  of  the  liinh  and  the  jiaiii,  then  to  its  attitude  and 
length,  the  eorulitioii  and  heiglit  of  the  tripchauter,  anti  tlie  depressi- 
bility  of  Scarpa's  space.  If  any  dotd)t  then  remains  the  liinli  may  be 
gently  rotateii,  in  order  to  judge  of  the  degree  of  cversion  and  of  its 
mobility,  to  elicit  crepitus,  and,  if  desired,  to  estimate  the  radius  of 
rotation. 

A  po-;sible  source  of  error  in  the  existence  of  a  former  ft"acture,  or 
of  a  deforming  or  dry  arthritis,  to  which  a  fresh  contusion  has  just 
been  superadded,  must  he  Ixirnc  in  tiiind  when  the  histijry  of  the  case 
is  in(|uire<l  into. 

IMslocatio]]  is  eliminiitcd  in  case  of  eversion  by  noting  the  absence 
of  the  head  of  the  femur  from  the  puhic  region.  The  exclusion  of 
dislocation  iiackwurd  upon  tfie  ilium  in  case  of  fracture  with  inversion 
of  the  liml>  mav  he  more  ditliridt.      In  dislocation  the  liml)  is  more  i^.^;e^^, 

rnur  may  be  felt  posterior' 
lay  be  rccogni/.ed  by  iial[ 
tion.     In  fracture  the  inversion  may  give  place  to  eversion  after  trac- 
tion U|)ou  tlic  !ind>. 

Fracture  at  a  tower  level  is  recognized  by  the  .seat  of  pain  on  direct 
pressure  and  usually  hy  the  failure  oi' the  trochanter  to  share  in  rota- 
tory movements  comuuiuicatcd  to  the  lower  jHirtion  of  the  liml). 

Fracture  of  the  acctalndnm  with  j>enetration  of  the  bead  of  the 
femur  into  the  jiclvis  bus  usually  been  mistaken  for  finicture  of  the 
neck  nf  tlie  feunir.  The  means  of  diagnosis  has  been  mentioned  in 
the  (jri'eeiliiig  chapter. 

In  regard  to  the  ditlerential  diagnosis  l>otween  fractui'cs  tlirougli  the 
neck  (inlraeapsiilar)  an<l  those  at  the  ba.se  (extrawi]>sular)  it  win  only 
be  sail!  that  some  of  the  latter  can  be  positively  recognized,  as  when 
the  triM'hauter  is  split  (u-the  immediate  shortening  is  great,  an<l  .someof 
the  former  almost  as  positively  by  excltisiou  aidt-d  by  the  age  of  t!ie 
|)atieut,  the  slight  viuleuce,  tlie  great  clisabilily,  and  the  absence  or  the 
slight  amount  of  tiu'  simrtcuiug,  but  in  many  ca.<es  the  tlistiiiction  cjin- 
nut  Ik.'  made.  Later  in  the  course  thickening  about  the  trochanter  may 
appt-ar  and  prove  that  the  fnicturc  was  at  the  base.  Aiuesthesia  makes 
the  recogiiilion  of  some  of  the  signs  wisier,  but  is  likely  to  k-ad  to 
unneces.'iary  handling  and  to  increase  the  di.-.placement. 


it  isadducteit  and  Hexed,  the  head  of  the  femur  may  be  felt  posteriorly, 
and  its  absence   from  the  cotyloid  c;tvity   may  be  rccogni/.ed  by  [ii 


Prognosis. 

In  this  must  be  eonsidered  the  immediate  danger  to  the  life  of  the 
patient  created  by  the  accident,  and  the  remoter  influence  upon  the 
functions  of  ifie  limb.  Of  the  (50  cases  collectcil  by  II,  W.  .Smith 
26  terminated  falallv  within  the  first  month  and  4   within  the  second 
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month.  It  must  not  he  thought  that  thei^c  figures  represent  the 
avcnige  mortality  of  tlie  injury,  for  \\U  eolleetion  is  only  4>f  caMt*  that 
hiul  furnished  spei^imens,  but  they  will  s<'rve  to  eali  attention  to  the 
nctual  danger  that  does  exist,  and  t<i  the  proliability  that  death  will  be 
caused  |)roniptly  if  at  all. 

The  promptly  fatal  cases  jireseiit  three  principal  forms  :  in  one  the 
)rimary  inflammatory  reaetion  is  sharp,  a  high  fever  pets  in,  the  |K)tient 
)eeomes  delirious  and  dies  within  a  few  days,  or  pneimioiiia  is  devel- 
opeil  WMjii  after  the  aeeiilent  and  proves  fatal.  In  atiotlier  the  patient, 
old  anil  feeble,  seems  overwhelmed  by  the  mental  and  j>liysicai  shock 
and  dies  within  two  or  three  days.  In  the  third  furia  the  patient's 
strength  fails  rapidly  without  nineh  inflamniatury  reaction  from  the 
injury,  and  he  dies  caehectie.  usually  with  an  intercurrent  pneumonia. 
It  is  jKissibie  that  fat  embolism,  esjK'cially  of  the  limgs,  may  lie  an 
importtmt  factor  in  pro<Iiicing  this  result.  In  otiicr  cas<'s  death  is  the 
aj)])arcut  result  of  marasmus  due  to  ])ro!<iiiged  confinement  to  the  bed 
and  constant  pain.  I  have  conic  to  regard  the  third  week  as  the  time 
when  the  condition  is  most  likely  to  change  for  the  worse  ;  that  passe<l, 
cases  usually  do  well.     The  influence  of  age  iijMm  the  jn-ognosis  is  ver}- 

well  nmrke<l,  the  older  the 
Fio.  177.  patient     the      greater     the 

probability  of  n  fatal  ter- 
mination within  a  few 
weeki*. 

The  influence  of  the  se:it 
of  the  fracture  upon  the 
prognosis  in  res]Hvt  of  re- 
pair has  be«'n  di.scussed 
above.  Speaking  gener- 
ally, union  may  be  confi- 
dently exjieeted  in  frac- 
tures at  the  base  of  the 
neck,  and  I  believe  that  it 
is  much  more  eonnnon 
after  fractures  through  the 
neck  than  has  K-en  snp- 
[M>sed,  and  that  this  fre- 
f|nency  can  be  increase<l 
bv  ajipropriate  treatment, 
lint,  on  the  other  hand, 
union  takes  jilace  almost 
inevitably  with  some  de- 
formity and  with  some 
limitation  of  motion  at  the 
hip  ;  tiie  limb  is  shortenetl 
and  everted,  and  alidiic- 
tioii  is  diniinishc<l  by  the 
change  in  the  angle  of  the 
neck  with  the  shaft.  This  shortening  may  be  slight,  but  it  causes 
more  of  a  limp  than  an  equal  amount  in  the  line  of  the  shaft  does, 


rnunlted  fracture  of  llif  iif.  1 .1  ilic  diuiir.sliowlURthe 
tiyptTtmphictloutorfasc-lculuBnfthi' Y-Hcdiric-nlsiipport- 
liil!  Ihc  weight  of  the  Nidy  in  WHlkiiiit    (Bioelow.I 
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luse  a  conipt"iis;itiiry  alxliiction  of  tlic  limb  i.s  nol  so  easily  iniide. 
Tho  limitation  mI'  tiiotton  is  suidum  ci>(Higii  to  aiii.sc  iiim^li  iiK-onven- 
ieuce,  hiit  the  joint  may  l)e  seuf-itivc  to  fiitigiie  and  wi-aliitr  juhJ  may 
even  be  jK-rsistently  puintuL  Very  satisfm-tory  iisciiilnt'ss  is  possible 
even  in  advanced  iifje. 

Failure  of  union — bony  or  fibrous — does  not  necessarily  eausse  com- 
plfte  disjii)ilitv.  There  are  a  number  of  six-cimens  of  complete  failure 
of  union  oiitainwl  from  |tjitients  who  have  made  cousidenible  lueuf  the 
limb  for  several  vcars  after 


Fui.  1"«. 
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the  fracture ;  they  show 
usually  complete  di»ap- 
peanuice  of  the  neck  and 
smooth  oppiwing  surfaces 
on  the  [lead  and  side  of 
the  shaft.  <  >ne  of  Bige- 
low'a  specimens  shows  a 
similar  condition  with 
markctl  displacement  up- 
ward of  tiic  shaft,  the 
weight  of  tlie  bofly  hav- 
inji  ap]>urerrtly  been  borne 
upon  it  by  suspension 
through  the  Y-lipiment 
and  the  obturator  and  in- 
ferior gcmcllu-*.  AinoDj;- 
later  speciiiieiis  reported 
witfi  intercstiiit;  details  are 
two  by  Kebuul  '  and  one  by 
Bryee.*  In  such  cases  that 
have  come  under  my  ob- 
servation the  uset"nlucss  of 
tlie  limij  has  been  slight, 
althoujrh  there  were  good 
motion  and  little  or  no 
pain  ;  the  patient  walks 
with  a  marked  limp,  only 
with  the  aid  of  a  cane  or  crutch,  and  bearing  the  weight  only 
momentarily  upon  the  liuib.  In  the  case  represented  in  Fig.  175 
the  patient  walke<l  wilfinnt  a  cane.  In  other  cases  the  pain  lias  Ijeen 
.so  greiit  and  c^mstaiit  that  e.xeision  <if  the  upper  fragment  has  been 
done  for  its  relief. 

Oceasioiuilly,  esperially  in  the  old  and  rheumatic,  the  joint  remains 
stiff  and  puiufid  even  after  union  has  taken  place,  and  sometimes  the 
new  formation  of  hone  upon  and  about  the  trochanter  is  so  great  that 
it  notably  restricts  motion  in  the  joint. 

Mr.  Bryant's'  statement  that  all  his  hospital  cases  for  manv  years 
(forty-two  cases,  average  age  seventy)  "  went  out  with  good  and  useful 

'  Scboal :  Bull,  de  lu  Soc.  Aiiat.,  M»y  2i5,  I'WP. 
'Brycc:  (>liu<ii<>w  Molical  Jouriiitl.  .Tulv.  Is!)2. 
•Bryant :   Ijmnt.  l-wi,  v..l.  i.  p.  KK),  and  British  Medical  Journal,  Oct.  12,  1895,  p.  889. 


Tho  name,  iiwn  from  tK?liliid,iiho»ine  the  tcnscntittt" 
rator  tvudfiU  aii'l  the  h>'pcnrw|ilj|i'il  InftTlor  gemvUua. 
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limbs"  indk'tites  result.*  ruiicli  btttor  tfinn  any  otliors  I  Imve  knowledge 
of,  oven  if  Ills  staiiiJani  of  "good  and  ii.-tl'iil  "  i:s  oidy  tLat  the  patient 
can  stand  and  walk  u  little  with  the  aid  of  a  cane. 


Treatment. 

The  attainment  of  tlie  ideal  object  of  treatment — restoration  of 
form  and  function — is  rarely  to  be  ex|H>ete<l  or  even  sought;  the 
laek  of  ctiutrol  of  the  iijijH-r  frfignieiit  and  the  detitrurtion  of  tissue 
l)y  cnisliing  jirevent  the  re^loration  of  form,  wiiiji'  the  proximity  or 
involvement  of  the  joint,  funiliiiied  as  it  usually  is  with  advanecd  ago, 
insures  limitation  of  fuuetion.  In  addition,  the  danger  to  life  in  weak 
and  age<l  jKitients  from  nieiisiires  which  eause  ])ain  and  insure  rigid 
confinement  is  sueh  as  lo  forbid  in  sucii  eases  the  use  of  means  by 
whieh  alone  the  disjilacenienls  <'ntdil  be  eorrceted  and  sometimes  even 
of  those  by  which  union  is  to  be  sought.  The  first  indieation  is  to 
save  life,  tlie  second  to  gvt  union,  tiie  third  to  correct  or  diminish  dis- 
j>laefnionts. 

The  vitid  indication  often  forbids  I  lie  use  of  an  anwsthetic  to  complete 
the  diagnosis  or  to  correct  the  dis|tlaeement,  even  if  either  slumhl  be 
deemed  very  desirable,  and  someiinies,  as  when  judnioiiary  or  heart 
disease  is  present,  even  prevents  ihe  r<'enntlH'Mt  position  and  eoiise- 
(juently  the  use  of  means  of  retention  which  othervvis*-  would  be  chosen. 

Reduction  of  the  displacement,  which  is  not  only  desirable  and  proper 
but  also  essential  t<»  rejiair  in  many  fractures  of  the  neck,  may  be  <.iis- 
atlvantap'oiis  in  other-,  and  e:-]>eeially  in  Inielures  at  the  base  with 
cnisliitig,  because  it  would  increase  the  ditliculty  ot'  rc|Knr  Ity  creating 
a  gii|i  between  the  fragments.  Thus,  if  the  angle  of  (he  neck  with  the 
shnft  has  been  dinituishcil  by  crushing  at  the  lowi'r  jtiirt  of  the  neck 
(Fig.  IfiH),  or  if  the  po>terior  |M)rtion  has  lM'<'n  similarly  erushetl  (Fig. 
161 ).  the  correction  of"  the  displacement  (shortening  in  ilie  first,  eversiou 
in  the  -ei'ontl)  would  separate  tlie  fractured  surfaces  s(j  far  as  to  endan- 
ger union.  And  the  forcible  brcaktni;  up  of  a  tight  iiupa(>tion  may  also 
endanger  rejiair  by  creating  a  mobility  between  the  fragments  which 
it  mav  be  dilHcult  to  control  by  ajipanitus.  As  the  pii'^^'uce  or  absence 
of  tight  impaction  or  of  crushing  cannot  often  be  it'cognized  with  cer- 
tainlv,  an<l  as  the  consequences  of  an  uncfirrected  displacement  are  not 
.serious,  it  has  long  been  (lie  rule  of  pnu-tice  to  make  no  attempt  tr» 
correct  eversioti  or  sligbt  >liortening  and  to  seek  oidy  to  prevent  their 
incrt-ase.  In  marked  ^llortening  and  in  most  iractures  through  the 
neck  the  limb  can  usually  be  ilniwn  down  etisily  t<t  or  luarly  to  its  full 
lenjrth,  anil  this  much  at  least  is  t-ertainly  permissible.  Forcible  atr- 
rcriion  under  ether,  reconnnendeil  by  S-nn  and  recently  again  by 
Siuibam,  <liould  be  liiuite<l,  in  my  opinion.  In  the  relatively  young 
and  rolMHi   jiatieuts. 

Uctention  has  for  its  object  to  maintain  the  position  of  the  limb 
against  the  displacing  action  of  the  muscles  and  gravity,  to  keep  the 
fnicture<l  surfaces  in  contact,  and  at  the  sam<'  time  to  [>crmit  a  certain 
penend  freedom  of  motion  to  the  pjitient  which  will  facilitate  the  atten- 
tions necessary  to  meet  his  wants,  iinsi-rve  cleanliness,  avoid  Ijcd-sores, 
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and  illtiiinisli  tin-  pciK-nil  ill  etTcots  of  restraint.  The  means  employed, 
in  their  tinier  uf  iVei(iu'iii-y,  are  eot)tiniioui<  traction,  iNiin<itjili»ttioii  by 
?[>lint.s  with  or  withdul  ilireet  pressure  ujxjh  the  truelianter,  and  tixatiun 
tit'  tile  frnjrnient-i  liy  nails  or  sutures. 

It  lias  liinjr  been  noted  that  sitist'aetory  functiuiial  results  ean  sonic- 
times  be  obtained  by  siin[ile  rest  in  bed  t'or  a  tew  weeks  with  only  such 
siipimrt  for  the  limb  as  ean  be  niveii  by  cushions  or  a  long  sltle-splint 
without  tntction  or  a  double  iiiclitied  plane,  but  it  is  alv\ays  advisable 
anil  sometimes  absolutely  ni'eessary  to  use  means  \viii<'h  will  more  surely 
give  the  necessiry  imniobiliz;ition  in  the  proper  jmsition. 

Continuous  traction  can  be  made  liy  weight  and  pulley  (Buck's 
extension),  or  by  Hinlgen's  susjNjnded  sjilint,  or  in  combination  with  a 
h)np  side-s[ilint  or  hip-splint.  Tlic  details  of  tlieir  application  are 
given  in  Chapter  VII.  If  Huek's  extension  is  used  the  foot  and  leg 
.should  lie  u)Hjn  a  VolkmannV  slidiiig-rest  (Fig.  40)  to  promote  com- 
fort and  ojipose  eversiun  of  the  Hinb.  Direct  pressure  UjMjn  the  outer 
aspect  of  the  trochanter  to  press  the  fragments  together  can  be  luado 

Fio.  170. 


UiHlircn's  !iiupendi-<)  apllut. 

by  a  paddc<l  band  about  the  pelvis.  The  weight  varies  from  five  or 
ten  pounds  in  the  old  to  fifteen  or  twenty  in  the  young  adult.  If 
HwJgen's  splint  (Fig.  17!Ji  is  used,  the  traction  can  be  made  greater 
or  less  by  chaniring  tlu'  atmle  of  the  supporting  curd  ;  thus,  in  the  old 
its  U]iper  attacbiiicnt  shouiil  be  eight  or  ten  inches  beyond  the  vertical 
(at  a  hcigtit  (»f  ahoitt  tive  fed),  and  when  mure  traction  is  desired, 
fifteen  or  twenty  inches.  The  limb  should  swing  just  free  of  the  be<J, 
and  somewhat  abducted.     The   Hodgen  splint  gn-atly   promotes  the 
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piiticnt's  comfort  and  is  generally  to  ho  [trcferred,  I  think,  to  tlie  other 
nu'tliod^  of  traction. 

The  (Miuil)iiiati<>n  of  coiitiniiotis  tnn-iiun  nixl  itiinmliiliztilioii  i)v  a 
splint  is  efU'ctcii  in  various  ways.  Tlic  nliifr  Jin'tliod  was  the  long 
siiii^le  Of  double  sid('-.-[>liut  with  elastic  traction,  as  shnwii  in  Vif;.  44. 
Its  ol)jeetionaf)le  featinr  is  the  general  restraint  an<i  inunuhility  whieh 
it  imposes  and  whieh  the  aged  do  not  bear  well.  Lighter  and  shorter 
8])linC.s  with  a  jM'riiieul  hand  for  <'oiititer-extc'nsion,  and  with  traeti(jn 
by  screws  and  j-jirings,  siieii  as  that  shown  in  Fig.  4.j,  are  freer  ironi 
this  objection. 


if=^ 


8*yre'i  traction  bip-splint. 


PhelpK'g  btp^pUot. 
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The  various  metal  splints  designed  for  use  in  hip-joint  disease  have 
«if  late  come  into  some  use  in  the  treatment  of  these  fractures,  ami  this 
use    might,    I    think,  he    advantagetmsly    e.xteiidid.   certainly    in    the 
younger  eases.     Such  an  a[)paratus  can   lie  used  .-ini|ily  for  imniohili- 
zafion,  as  in  tlie  Tlmtnas  splint,  or  comhined  with  traction  in  tlic  usual 
manner.      With   its  aid,  especially  if  supplemented   by  a   judvic  hand 
or  a  pa<I  to  press  upon  tlie  trochanter,  the  patient,  if  not  too  ohl  and    ^J^ 
feeble,  can  leave  the  bed  by  the  fourth  or  liflh  week,  sometimes  even     ^M 
earlier,  and  go  about  on  crutches.     Shailer'  has  re|(Hrtcd  two  very  inter-     ^i 
estJiig  and  suggestive  eases  in  which  by  the  aid  of  sucli  a  .-pliut  with 
traction  ami   Iroehanterie  ])ressnre  lie   olitaincil  ijonil  union,  although 
treatment  was  begun  in  one  three  months,  in  the  other  uiue  months, 
■  SliafTer:  New  York  Medical  Joaninl,  Octolwr  IS,  I8U7,  p.  SS7. 
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after  the  receipt  of  the  iiijtir\-.  In  his  first  imse  the  frurhaiiteric  pr 
ure  wa-i  inatlc  l>y  a  jH.'lvic  b:iin1,  in  the  5^H'»>n«l  l\v  .1  t<>iirnii)iii-t  ;  it  ct»BV 
be  increa-sed  and  liiminishLii  at  will  and  \v!i.-i  liorne  witliottt  dii^-iimrort. 
In  Ijoth  case:-  the  fracture  \vii»  thodght  to  be  through  llie  n«vk  (iutni- 
capsidar),  and  the  {mtientd  were  y<uing  men.  They  mark  nn  im|Hirtanl 
advance  in  the  treatment  of  failure  of  union  and  suggest  the  more  gtMi- 
eral  use  of  trochanteric  pressure,  espe<'ially  in  fractures  through  the 
neck. 

Encaseraent  of  the  limb  and  pelvis  in  phistcr  of  Paris  is  occasionally 
used,  l)ut  the  discomfort  and  inconvenience  of  the  metho<l  ure  great  and 
ad<i  t<)  the  dangi'r  to  life  in  the  aged.  Senn  applietl  the  plaster  to  lioth 
linjl)sand  t!ie  pelvis  and  made  pressure  by  a  stwl  pin  jMisse<l  ihrougli 
the  soft  parts  to  the  outer  aspect  of  the  trochiinter,  iiut  tiic  plan  has  not 
met  with  favor  and  ap|»ears  to  Ihj  distinctly  interior  to  (he  long  ti-iiciiou- 
splint  and  preisure  by  a  girdle. 

ft  dressing    that    jieriiiils    (lie    patient 

Fio.  1H2. 
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The  apparent  advantage  of 
prora|)tly  to  leave  the  bed  is 
illusory  in  mostaises,  for  tlie 
patient-s  are  t4>o  old  and  feeble 
to  i)rotir  by  it ;  those  that  may 
seem  to  need  the  change  mast 
are  the  least  alile  in  make 
it,  in  the  otiiers  the  gain  does 
not  seem  to  me  to  compeusjite 
for  the  risk.  In  fractures 
through  the  neck,  and  in 
others  in  which  the  Irausfor- 
niation  of  the  bond  of  union 
into  bone  is  delayed  such  a 
dr^8.''ig  has  great  advan- 
tages, for  it  permits  tlie  pa- 
tient to  leave  the  bed,  s;iy  in 
the  second  or  tliird  niontli, 
without  interru|»tioti  of  the 
immobilization. 

Exceptionally,  Henne- 
quin's  modification  of  the 
wire  cuiniss,  shown  in  Fig. 
182,  may  be  of  advantage. 
The  tliigh  rests  in  the 
groi>ved  splint,  the  leg  an<l 
fo<jt  are  wrap|»ed  in  cotton 
and  rest  on  a  chair  lie^ide  tlie 
l>e»I,  the  knee  l)eing  partly 
flexed,  and  traction  is  made 
by  a  weight  attachetl  to  a 
bandage  about  the  upper 
portion  of  the  leg. 

I»irect  fixation  of  the  fmgmentA  by  metal  or  Ixme  pinii  wo*  fir»t 
employed  (unsaccesAfullyj  by  I>:ingenbcck,  and  then  suooeMfuUy  by 


Ilmiwqiiln'i  •pllnt  tm  tnetun  0I  tin  nMk  of  (be 
frmar. 
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Konig  in   1875.     Lately  several  cast's  havt-  lx?en  reported  :  Cheyne, 
Dollinger,'  Meyer,'  and  Kixrlier.*     KcK-her '^  says  direct  fixation  cannot 
become  a  general  nietlKxl,  because  it  is  unnecessary  in  most  fracture 
at  tiie  ba^  and  tK-cuuse  the  bone  is  so  soft  that  tlie  pin  has  no  seci 
hold. 


Fir..   183 


Fio.  184. 


Fertrocbanteiie  (hicture.    iKoriiEii.l 

Loretta,*  in  a  case  "f  uiiunitetl  intracapsular 
fracture  in  a  hkiii  thirty-six  years  nld,  which 
had  remained  iiiniriiicd  iiiin-tccn  months,  cx- 
[Hiswl  it  by  a  jxistcrior  incision,  freshened  the 
ends,  which  were  still  in  contact  with  each 
iitljcr,  and  placed  between  tiieni  a  bundle  of 
wires  which  was  withdrawn  five  davs  later. 
Two  months  later  the  (luiti  had  ceased  and  the 
piitietit  was  able  to  walk  a  little. 

E.xcision  of  the  ni»per  frafrnient  for  (lie  re- 
lief of  pain  or  disidtility  after  failure  of  union 
has  been  done  by  Howe/  Koniir.  Lt-jars,'  and 
Bolton.'  In  Howe's  case  tlie  limb  remained 
useless  ;  I><'jars  re|>orted  a  trmid  functional  re- 
sult, and  Konig  sfiys  his  patient  was  "extra- 
ordinarily content"  with  the  residt. 


PertrdclmiittTic  ftactare. 
(KOCUCK.) 


*  Kochrr :  Loc.  dt.,  p.  303, 


'  Oipj-ne:  Rriti<ih  Mi-diral  .Tonniiil,  Miirt-h  7,  1892. 
'  DoUiiiKcr:  (Viitriillilalt  fiir<'t)ir..  .lime  8,  1898. 
'  Mi'ver:  Aiinnk  nf  Siirei-ry.  .Iiilv.  Is'.Ki. 
'  K'H'ticr :  lyoc.  rit..  jip.  'ini  ami  ;OT."i. 

*  Ixretlu:  British  Mocliwil  Jmiriial,  Atlcii!!!  'iTt.  ISSS. 
'  Howe  :  Mi-dical  Record,  vol.  xiv.  p.  .'liM.      "  L<'J8r« :  Seninino  M6d.,  Octolier  17, 18 

•  Quuted  by  Wkilnwii,  Annuls  of  Surgery,  Feb.,  IIKX),  p.  149. 
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Whitmtin  lias  iiKt4iiiK'<l  j^oimI  results  in  llio  yinmp:  l>y  cuneiform 
osteotiMiiy  at  tlie  level  of  the  Iroelianter  iiiiiior  {'ullowed  l»y  iiiiiiiobili- 
zation  in  wide  abtliieti(»ti. 


C.  Fractures  Through  the  Great  Trochanter  and  Neck. 
(Fraetiirii  Pfrtrocliantcrien,  Koelier.) 

This  ehiss  may  be  defineil  as  eorn|>i)se«l  <if'  tliivsc  eases  in  which  tlie 
line  of  fracture  hej^iiis  at  or  near  the  lower  part  of  the  jinu-tion  of  the 
neck  an<l  shaft  ami  [vasses  llirongli  or  close  helow  the  jrreat  trocliaiiter, 
ilivitlinj^  the  hone  into  two  parts,  of  which  tlic  njijicr  is  fonncil  hy  the 
head,  neck,  and  iijipcr  part  of  the  trochanter.  The  line  of  fractnrc 
may  he  ohh(jHe  i'roni  within  outward  and  njivvard,  or  from  hcliind 
U|>\var<l  and  torward.  The  line  of  <livisiini  hetwcen  these  and  tlie 
.■sntitroi'lianterie  fractnrps,  the  hij^hest  of  the  fmetnres  of  the  shaft,  la 
miirked  hy  the  ti'ochanti-r  niini>r,  vvliieh  also  estalilislies  an  iiii]vorlant 
clinical  ililfiTcnce  dc|ictrdini;  npiMi  the  actinii  of  the  psoa.s-iliaeii>  v\hich 
is  attachcil  thereto.  Its  action  in  t'ractures  below  that  point  is  to  He.t 
the  npper  frapnr<'nt. 

The  injury  is  not  a  common  one,  and  the  rec()rdeil  s])e<'imeiis  are 
few.  To  those  dcscrilie<l  in  the  first  edition  may  he  added  three  from 
the  nuisenin  of  Trinitv  (/ollei;e,  Dublin,  shown  by  IJcnnett  '  to  the 
Bl'ilisli  \[c<lica!  .Vssociatiou,  and  five  ilescrilied  and  lifiured  bv  ICocher. 
The  iUnstrations  of  Hcinictt's  are  .so  indistinctly  |>rinted  that  the  details 
arc  not  rceognizable  ;  in  two  of  them  the  fracture  a(>|iears  to  have  ex- 
tended down  the  outer  part  of  the  shaft.  Kocher's-  specimens  show 
marked  nnjjnlar  deformity,  aiK'.K  forward,  and  some  diminution  of  the 
angle  of  the  neck,  adduetiim  of  the  shaft  {Fifrs.  ]H:]  an<l  18-1). 

The  only  one  I  have  seen  ditVcred  notably  from  the  tvpe  form  in 
that  the  lini' of  fracture  was  very  louir  and  obliipie,  exli-ndinii-  from  the 
topof  the  troi'h;uitcrdownwariI  and  inward  toa  point  which  I  thoufrht 
was  well  below  tlie  lesser  trochanter.  Beeau.se  <if  persistent  ilisplace- 
ment  and  some  uncertainty  of  dia^^nosis  I  e.\]>osed  the  frsicture  by  an 
anterior  incision,  but  did  not  uncover  its  lower  eiul.  The  patient  wag 
fifty  years  old,  and  ri'covered  witli  Itttli',  if  any,  shorteniii};. 

Tlie  mechanism  appears  (o  be  forcible  extension  (pnssibly  abdnction) 
of  the  limb,  in  wliicli  movement  the  neck  and  Iroelianter  are  arrcsteii 
by  the  Y-lipunent  and  the  fraeturt:  takes  place  belovv  or  through  its 
lower  attachment. 

The  characteristic  symptom  ap)iears  to  be  the  prominence  of  the 
anffle  in  front,  with  pain  on  [iressiirc  at  this  jioiiit  and  |iossibly  with 
immobility  of  the  trochanter  and  crc|iitus  when  the  limb  is  frcntly 
rotatcil.  Shnrtenini^^  and  eversion  are  prcst'iit,  the  latter  due  to  mus- 
cular relaxation  and  loss  of  eimtrol  of  the  lower  fra}j;ment.  In  my  case 
the  trochiuiter  was  (irominent  and  eversion  marked. 

Treatment.  The  treatment  is  immobilization  with  traction,  hut  pref- 
erably with  more  flexion  of  the  hip  than  is  usual  in  fracture  of  the 
neck. 

■  Bennett :  Britisti  Medical  Journitl,  l>ctiit>or  13,  1895,  p.  893. 
«  Kocher:  hue.  cit ,  Figs.  HO  unci  151  t<j  1.57. 
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D.  Fracture  of  the  Great  Trochanter. 

Apophysis. 


Separation  of  the 


Only  :i  fi'w  siKKrinu'tis,  imt  iirorc  than  .-i  dozrn,  i>f  this  injury,  in«le- 
pcn<l<'nt  ot'  assdciatcfl  IVactiiri'  (>("  tlio  neck,  Inivc  Ijwmi  reported.  The 
cansL'  apjK'jirs  ooniiiiunly  t<i  l»e  a  blow  n|M.(ii  the  (inter  posterior  portion 
of  the  tntchanter;  occa.sionally  nin.s<;nlnr  action. 

'I'lie  I'mgnienl  nstialty  remains  attaehcd  to  the  femur  hy  tendinous 
and  perio.-<teai  fihres,  and  is  sometimes  l»ruken  into  two  or  more  pieces; 
it  i.s  freely  inovaiiie  ujion  (In-  sliaft,  1>ut  rarely  is  eumpletcly  separated 
from  it  and  disjilaeecl  npward  <ir  haekwanl  hy  the  attached  njU!*<'lo8, 
I'olherat '  re|)orted  a  spei-ituen,  t'oiind  in  the  dissee ting- room,  with  dis- 
placement npward  ol'  (our  centimetres. 

The  specimens  of  the  separation  of  the  apophysis  are  one  in  Gny'a 
IIos|)ila!  imisetim,  Kev's  i^asc  ( Kig.  IS.^'*,  one  in  Steevens's  Hospital,* 
Duhlin,  Hilton's,' Ashton's,*  Adnmi's''and  Daniels's."  The  last  four 
are  (pioted  ('nm)  I'olund.  Two  oftlie.se  (Adami's  and  Steevens  Hosp.) 
were  ohtained  in  the  dissecting-rootn  without  history.  In  (he  others 
dentil  followwl  within  a  few  weeks  after  the  violence  that  was  tlionght 
to  have  eanseii  the  separation,  and  was  jireceded  hy  fever  and  snppnra- 

tion  about  tln'  tipper  pai't  of  the  hone.  In 
all  but  one  (l>:rniels)  tin-  sepanition  was 
e.\ar-tly  along  the  ejiiphyseal  line,  and  the 
fragment  was  not  displaced  ;  it  seems  to  me 
highly  probable  that  they  were  eases  of 
osteoiuyelitis,  possibly  originating  in  the 
tniuma. 

McCarthy's  case  seems  to  me  clearly  to 
be  osteomyelitis  rather  that)  fnielnre. 

Symptoms.     The  .symiiloins  are  local  pain 
on   pressure,  am!   mobility  of  the  fragment 
recognizjibh'  if  the  swelling  is  not  too  great. 
Most  of  the  patients  have  been  able  ti)  walk, 
though  with  pain  ;  and  rotatioti  of  the  hi[)  was  painful. 

Treatment.  The  tn/atment  is  immobiliziUion,  jireferably  with  the 
liudt  abducted  and  rotated  outward  to<limtuish  the  displacing  aelioii  of 
the  attached  museles.  Local  pressure  Ijy  a  bandage  about  the  hips  has 
been  uschI,  but  is  probably  unimportant. 


Fio.  l*^.'',. 


Fmrture  or  dlutiuls  of  the  greitt 
trocbmitcr.     (Bryant.) 


K.  Fracture  of  the  Trochanter  Minor. 

Bennett^  reports  n  specimen  of  this  fracture  in  the  museum  of  Trinity 
Ci>llege,  Dublin,  associated  with  a  united  intraeiip^ular  fracture  of  tlie 
nwk.  The  ncconi|>imying  illustration  shows  the  trochanter  detached 
with  a  small  portion  of  the  shaft.  He  adds  that  he  has  recognized  the 
fracture  in  the  living,  but  gives  no  details. 

'  Potherat:  Bull   d«  la  .S<k'.  .^nat.,  Kobninry,  188S. 

'  Transactinns  PBtlinlofiiral  Sooiiity  of  Publiu,  vol.  vii.,  n.»..  qnot<?d  hy  Bennett. 

'  HUtnn  :  Hay's  Hiwp.  Kep..  1  SfJ.'i,  p.  342.  *  Asbton:  Lancet,  Feb.,  18r7r>,  p.  231. 

'  riilnnil :  Tmiiiimtir  ."M-p.  of  Epipliyscs.  p.  OOO. 

•Trans.  I.iiiicldii  I'atli.  Sop.,  vol.  xlvii..  p.  174. 

'  Bennett :  British  Medical  Journul.  Octol.cr  12,  isn.".,  p.  893. 
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The  only  other  specimens  or  cases  that  I  know  of  are  Fen  wick's  and 
Julliard's.  Fenwick's  is  reporte<l  by  J.  Hutcliinson,  Jr.,' :  a  hoy, 
seventeen  years  old,  leaped  upon  a  fence  and  fell  hackwanl,  breaking 
off  the  lesser  tnxjhanter,  apparently  by  the  pull  of  the  psoas-iliacus. 
This  was  verified  by  incision.  He  died  of  septicaemia  on  the  seven- 
teenth day.  The  s|K'cinien  is  in  the  museum  of  McGill  College, 
Montreal. 

Julliard's  ^  patient  was  a  man  eighty -two  years  old  and  was  injured 
by  falling  as  he  rose  from  bed.  Severe  pain  in  the  hip  and  marked 
eversion  and  disability  which  persisted  until  his  death,  a  fortnight 
later.  Diagnosis,  fracture  of  the  neck  of  the  femur.  The  autopsy  showetl 
a  large  extravasation  of  blood  in  the  muscles,  the  joint  and  neck  of  the 
femur  intact,  the  lesser  tnxjhanter  broken  off  and  adherent  only  by  a 
strip  of  periosteum.  "  The  upper  extremity  of  the  femur  shows  a  cavity 
as  large  as  a  small  nut  and  presents  a  sarcomatous  degeneration." 

2.  FBACTUBES  OF  THE  SHAFT  OF  THE  FEMUB. 

The  higliest  of  the  fractures  considered  in  this  section  are  the  sub- 
trochanteric, tlie  lowest  the  supracoiulyloid  ;  intercondyloid  or  T-frac- 
tures  will  l)e  descril)ed  in  the  following  section.  Exceptional  and 
irregular  forms  are  occasionally  seen,  spiral  and  oblique  fractures  in 
which  the  main  line  or  a  fissure  passes  from  the  upper  jMirt  of  the  shaft 
to  the  neck  and  the  trochanter,  and  even  in  which  the  upper  fragment 
has  been  split  longitudinally  through  the  tnwhanter. 

Causes.  Tlic  causes  of  fracture  are  (h"rect  and  indirect  violence  and 
muscular  action  ;  see  Chapter  III. 

Pathology.  All  the  varieties  of  fracture  that  may  occur  in  long  bones 
are  met  witli  in  tlie  femur,  but  in  the  great  majority  of  cases  the  frac- 
ture isoi)li(|uean(l  often  extremely  so,  the  obrupiity  usually  corresjKind- 
ing  to  the  normal  curves  of  the  bone  ;  that  is,  in  the  nnMdIe  part  of  the 
bone  it  runs  from  beiiiixl  forward  and  downward,  and  in  the  upper 
third  forward  and  outward.  Transverse  fracture  is  rare  in  a<lults,  but 
more  common  in  children. 

The  tlis|»lacenient  is  marke<l,  and  is  the  effect  of  the  fracturing  cause, 
of  the  contraction  of  the  powerful  muscles  of  the  thigh,  and  of  the 
swf'lling  of  the  limb  beneath  the  fascia  by  whicrh  it  is  broadened  and 
siiortciK'd.  The  lower  fnignient  usually  passes  behind  and  to  the  inner 
si<le  of  the  upper  one  anil  is  sometimes  rotated  ontwardlv  ;  in  addition 
there  is  angular  displacement,  the  angle  usually  being  direetc<l  forward 
or  forward  and  outward,  but  sometimes  backward  or  inward. 

In<-lination  fi>r\vani  anil  outward  of  the  lower  end  of  the  upjKT  frag- 
ment after  fnutiire  in  the  up|ier  third  is  the  rule  anrl  is  mainly  due 
to  mus<iiiar  action,  tlie  contraction  of  the  gluteal  muscles  and  the 
psoas  upon  the  upper  fniginent  and  of  the  adductors  and  the  flexors  of 
the  leg  upon  the  jcwer  one.  The  tendency  of  the  former  is  to  tilt  the 
up]H'r  fnignient  forwanl.  outward,  or  in  both  directions;  that  of  the 
latter  is  to  draw  the  lower  fr.igment  up  against  the  upjier  one,  and  this 

'  Hiit<tiii.-'.n  :   I!riti-li  MiMli<-:il  Journal.  Ihci.-iiilxT  :iO.  1S93,  p.  fi71. 
'  .hil.iari]  :   I'rw/Rs  Mr'l.,  l-7!t.  vii.,  p.  vSi. 
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will  prtxUicc-  an  anp;ular  ilisplaoement  in  any  diroolion  that  is  favorwl 
h\  tlif  line  of  I'ifirtiiri'.  'i'lif  fact  that  tlio  (lis|>lac('nu'nt  is  sonietinics 
hackwanl  or  inwani  (lues  not  (lispriivf  tiio  inHnonco  of  tlii'  niiisflcs 
atta<'lie<l  to  tlu-  ii|>|H'r  fi-iigincnt,  as  lias  Im-oii  argiifd  ;  tlir  jiriiifi|ml 
agenc!)'  is  tlie  drawiiifj  iinvvani  of  tlic  lowiT  fniirmcnt,  and  if  tlie  ftiip- 
niciils  arc  so  rt'late<i  at  llio  s<'at  of  fniftiirp  tliat  tlic  upiMTonf  is  pn^lifHl 
in  a  diHen-nt  dircotion  fronj  that  in  wliicii  its  nuisrli's  would  draw  it  tin- 
latter  nuisl  yii'Id.  In  fiii- cxtriniu' case  fijiurcd  \\\  Sir  A st Ivy  Cooper 
(Kig.  180)  it  (-jin  Ik- seen  how  proat  the  anjrnhir  (H.-plMcenient  and  at 
the  s:inic  time  the  overriding  ean  be  under  these  eiremtistatiees.  The 
angular  displacement  neeossjirily  jirodiiees  shortening,  and  this  short- 
ening varies  aewinling  to  the  angle  and,  the  angle  hcing  the  same, 


Fio.  188. 


Vui.  1*7. 


Fmcture  iif  tlie  \i\<\kt  iliird  nf  llic  fuuiur;  union 

with  great  displacement.    (A.  Couren.l  Tran»vCT»o  fracture  nf  the  femur.    (GeiaT.) 

according  to  the  distance  of  the  fracture  helow  the  ni-ek  of  the  Iwne. 
In  the  .sime  speeiirieu  oiitwanl  nttalion  of  the  lower  fnigmeiit  is  also 
very  niarkcnl.  In  tran.«verse  and  |c>othe<l  fractures  the  disphicement 
may  l>e  lateral  or  angular  or  l)oth,  and  if  the  latenil  displacement  is 
snffieient  tit  free  the  fnignieiits  they  may  override,  as  in  Kig.  J 87. 

K.vtrcitK'  (thlitpiitv  of  the  fmctiire.  which  iV  not  um-oninion,  leads 
oc<-asionally  to  a  cotiiplication  which  may  \>v  very  tronldcsomeanil  may 
transform  a  sim]tle  fnu-tiirc  into  a  comivoiinil  one,  the  f)enetration  of 
the  nni.s<'le  and  .sometimes  of  the  skin  liy  (he  sharp  cn<l  of  the  npper 
fragment.  This  is  sjH-cially  likely  to  occur  in  fnictiires  of  the  lower 
third,  (he  sharp  lower  end  "of  the  "upi>er  fragment  jx-rforating  the  <|uad- 
riceps  or  even  the  skin.  The  ]>crfor.ition  of  the  muscle  is  directed 
dtiwnward  its  well  as  forwani,  prohaldy  hecanse  the  knee  is  flexed  at 
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tilt!  iiioiuc'iit  wlit'ii  it  occurs.  1111(1  tlit'ii  when  (lie  joint  is  strniglik'ne*! 
tilt'  nuiscie  retnicls  ii[ivv:ir(l  :(liiii<r  tlit'  sjiikf  tif  Iiihk-  ;  tliis  makes  it  nt-cfs- 
sary  to  Hox  tlic  kiiiM'  iiir^iiii  in  onli-r  In  tVrc  ilic  tuuu',  thus  drawiiif;  the 
muscle  tkiwn  |);ist  its  imkI.  In  tiiosi'  {i-;K*tiirt\s  of  tfio  loner  (liird  the 
lower  fniginent  i.s  sometimes  tilted  (prcsiiiiinlily  hy  the  at^tion  of  tfie 
gtroenemius)  so  that   its  iijijier  end  is  directed  ohli(|uely  backward. 


Kracture  of  lutt  feiuiir  cIdsi.'  Ik.>1-i»  tlie  lriH'lmtiU>ni, 


and  it  is  sometimes  sjilit  l>y  a  line  of  ('met lire  running  between  the 
condyles.     Sv  lutereondyloid  Fnietiires. 

Other  complications  are  rare,  the  vessels  and  nerves  not  lying  in 
siiffieicntly  close  relations  with  the  bone  to  he  tifteii  iiijurcil.  Miiller  ' 
re|)(>rted  a  case  of  ru[»tiirc  of  (he  inner  and  niiddle  coats  of  the  femoral 
artt'rv  in  a  fracture  at  the  jiuielion  of  the  middle  and  lower  thirds; 
pangn'iie  threatening,  aiii[nitation  was  clone  ;  deatti.  And  Selenkow  ' 
rejiorted  one  of  lacenition  of  the  femond  vein  ;  death  followed,  appar- 
ently the  result  of  officious  treatment.  The  clansrer  is  greater  in  the 
lower  third  than  elsewhere,  and   pressiiiv  upon   the  vessels  wlien   they 

'  MiilUr:   r»ciil»rli>-  iiud.  Wiiclii-iisi-lirin.  ()i-liitM3r  11.  1888. 
' Scli'iikuw  :  St.  I'ctorsliurg  lucJ.  Wocli.,  October  b,  ltJ88. 
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Fio.  ISii. 


art-  nut  torn  may  raiisc  fja"p:r('"i>  nf  the  Ipp  t-itlier  bv   its  ctmtimiance 

or  Uy  tlu'  t'orniatiiin  of  a  tlii'>inil>n>  in  ci)i).st'(|ticiu-e  i>i"tlii'  hniisiii}:. 
KissiiH'.''  cxtoiuiiiig  upward  and  downward  fruni  tlie  scat  of  fracture 

arp  ]ir(>i(al)ly  not  infrct|iu'nt,  especially  in  jjunsliot  I'racturcs. 

Dotihlc  fractures  have  lieen  observed,  and,  according  to  Malgaijjne, 

there  is  a  spceiiueu  of  triple  fracture  in  ifie  Muslc  Duiiuytreii.  Double 
fracture  should  always  be  Irtoked  for  wheu  the 
causative  violence  has  Iwcn  great.  Cotnminutctl 
or  splintered  fniclnrcs  are  not  iineoninion, espe- 
cially among  fnictures  by  direct  violence,  and 
the  splinters  may  be  large. 

The  cHiision  into  the  kuee-joint  which  is  ob- 
servetl  so  frequently  in  the  course  of  fractures 
of  the  tiiigh  has  receivc4l  jwrticular  attention 
since  1><70,  when  Kouge,  of  Lansjinne,  first 
wrote  concerning  it.  Among  thos«'  who  liave 
studied  it  most  carefully  are  (iosselin,'  Berger,' 
Marjolin,  Alison,'  and  Hennequin,*  tlie  two 
former  attributing  it  to  tlie  passage  of  extra- 
vasiitcd  bliHHl  into  the  joint,  the  third  and 
fourth  to  interference  with  the  return  venous 
circulati'in,  and  the  last,  iu  common  with  Yer- 
ncuil  and  (ttliers,  to  an  associated  sprain. 
Others  agjiin  have  nought  the  csiuse  of  the 
pHusions  noted  in  the  later  jwriods  of  the  case 
in  the  prolonged  immobility  and  the  extended 
jiosiiion.  An  a|>prwiable  effusion  makes  its 
aiqiearance  in  a  majority  of  the  cases  within 
the  first  three  days  following  the  injury  ;  it  is 
most  prompt  in  cliildreti  and  when  the  frac- 
ture is  in  the  lower  third,  and  is  more  common 
after  fracture  bv  indirect  than  after  fracture 
Frncturoof  tbo  neck  of  the    ^^^.  ,|j^^.^.^  violence.     It  disapiH-ars  i)romptlv  in 

Amur  and  of  ihc  shuR.     A       .-  .,  ,  i       ,       •         ,   'i  i         '      " 

.pHiiur.  r.  imhes  long  and    children,  morc  slowly  in  adults,  and  may  fwr- 

nearly  1  inch  wide,  rnnn>i>sed     sist  for  VCiirs. 

of  uie  cortical  layir.  lias  been        Symptoms.     The  svmntoms  are  pain,  1or«s  of 

turned  complelidy  alHiut    lt»     /,  .  ,  ,     ■        !  ,,.,  i    i*  •■  j 

long axi. and iK-comc  united,  fuiteti.m,  abnormal  mobility,  deformity,  and 
with  ii4  original  periosteal  crepitus.  As  tlic  bone  is  deeply  placed  under 
.urfncc  in  contact  with  the  ,1,1,.]^  inus<-les,  irregularity  in  its  outline  can- 
not be  recognized  by  the  touch  ;  angular  ilis- 
[)lacement  can  often  be  readily  rec<ignizctl  in 
thin  [latieiits  by  the  eye,  but  the  method  of 
examination  which  renders  the  l)est  service  in 
this  rcsjiect  is  the  companitive  iiicasuremerit  of  the  two  limbs.  The 
fixe<l  ]K)int,s  commonly  used  for  this  purjiosi'  are  the  anterior  su])crior 
spinous  process  of  the  ilium  and  the  tip  of  the  external  malle(>^lt■^  ;  the 


other  frBgtnenlji.  i  Flinircd  by 
OURi.T  from  the  Museum  of 
the  Koyul  College  of  Surgeons. 
England.  No.  4.M.I 


>  Oosseliu  :  Clinique  de  I'llfipitikl  de  U  Charit^-.         >  Bergvr :  Tb<«!  de  Paris,  1873. 
■Alison:  Tbfee  de  I'uris. 

'  Ucnncqnio  :  I.oc.  cit..  p.  '%.   (See  also  the  diacnmiona  iu  tlie  Bolletios  de  Is  Soci6t^ 
de  Cbirurgic,  ItTd,  pp.  6  and  336.1 
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rules  for  making  these  niesisurements  and  tlie  preeniitions  to  be  taken 
to  giianl  iifTJinst  error  liave  been  piveii  in  ('liajit<'r  IV.  ami  in  the 
precediti^  section  of  this  ehaj)(<'r,  pap-  327  ;  the  cjipital  jM>iii(  is  to 
make  sure  tJiat  the  two  tiiiihs  furm  the  same  angle  \vitl>  the  pelvis, 
and  the  best  methwl  of  doing  this  is  to  stretch  a  tape  across  the  abdo- 
men from  one  anterior  superior  iliac  spine  to  the  other,  and  a  second 
one  at  right  angles  to  the  first  fnmi  its  eentre  downward,  and  then  to 
place  the  ankles  at  eipud  distanees  from  the  second  line.  The  shorten- 
ing may  vary  from  a  small  fraction  of  an  inch  to  two,  four,  or  even 
six  inches. 

Abnormal  mobility  may  he  recognized  by  placing  the  liatid  under 
the  thigli  at  the  stis|K'cted  .seat  of  fracture  and  gently  lifting  it,  or 
by  holding  the  upper  portion  of  the  tliigli  down  with  one  liuml  and 
gently  lifting  the  leg  or  moving  it  from  side  to  side  with  the  other,  or 
by  oiiserving  whether  the  great  trocliantcr  moves  with  the  leg  when 
the  latter  is  gently  rotated.  The  examination  for  ai)tiornud  mobility 
an<l  crepitu.s  .sliouhl  be  made  very  gently, and  should  not  be  prolonged 
if  the  latter  is  not  ])roru|)tly  obtained. 

Prognosis.  .\ny  fracture  .if  the  femur  is  a  serious  injury  to  this 
extent,  that  its  prn]M>r  treatment  makes  confinement  to  the  bed  for 
several  weeks  desiralih',  that  it  will  make  it  dillicult  for  a  long  time 
for  the  patient  to  get  altout  even  with  cnttelies,  and  that  it  mav  lead 
to  shortening   of  the  limb,  even   if  tiot  to  a   persi.stent  limp.      It  also 

Fio.  JOO. 


Fracture  of  the  nhnft  «t  the  femur. 


exposes  to  the  possibility  of  a  fatal  result,  es[)ccially  in  the  aged  and 
alcoholic,  and  to  that  of  gangrene  of  the  limb  by  rupture  or  bruising 
of  the  main  vessels  or  l)y  |>ressure  upon  iheni. 

A  simple  fraeture  without  di.s|>lacemcnt,  or  suitably  redur'cii,  will 
usually  consolidate  in  six  or  seven  weeks  siiflii-iently  to  allow  tlic 
patient  to  get  about  on  crutches,  and  he  will  be  able  to  hear  his  weight 
safely  upon  liic  liiuli,  and  to  disi'urd  the  ernlehes  in  three  or  four  weeks 
more.  In  exceptional  cases  the  consolidation  may  be  delayed,  and  it 
happens  (M'ciisionally  tliat  a  seeondary  fnicture  tK'cnrs  soon  after  the 
patient  first  leaves  his  lied,  u.sually   in   eoiisefjuence  of  a  fall. 

Most  authorities  assert  that  an  oblifpie  fnicture  of  the  .shaft  of  the 
femur  cannot  be  cured  without  .sotne  fvermanent  shortening.  Since  the 
time  of  Desaiilt  the  possibility  of  a  better  result  has  been  claimed  by 
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different  siirpeons,  and  for  diHeront  dre.ssinps,  but  no  metlu)d  lias  yet 
won  a  jjeneral  acceplaiice  of  its  (.'taiin.  While  tliere  iis  no  n-ason  to 
doiiitt  llie  [nissiliiiily  of  a  union  willioiit  sliorti'iiin^,  and  wliiio  I  heiieve 


such  union  has  tK'cn  oi)taine<l   mi  some  easi 


l>t;i 


I    d. 


pt  Iteli 


leve  tliere  IS 


any  nietlnxl  of  treatment  wliioli  can   l»e  de]K'nded  npoii  to  seeure  it  in 
any  given  ca«',  fi>r  it  eaii  never  Ik-  ktiown  in  advance  whether  or  not 


tiie 


ill  he  able 


d 


patient 

to  suceess.  ^>onie  .«iirgeon.s  have  '•hiimed  an  ai-tnal  elori^ition  ol'  the 
limb  by  the  use  of  eontiiinons  tnu-tiun.  Altlionfih  a  i-eriain  ilonbt 
IS  thrown  over  jsiieli  ar^serlions  iiy  tlie  aid;nci\vlr(lj;ed  ditlieuliy  of  making 
accnrato  iuea.-*urenient;f,  and  by  the  iiossiliility  of  a  jireviout^iy  existing 
inequality  in  the  length  of  the  liniljs,  the  occurrenee  is  not  impossible, 
however  improbable  it  may  be. 

The  persistence  of  some  shortening,  even  an  inch,  does  not  necesisarily 
eause  (he  jiatient  to  limp,  sinee  it  may  ito  coniiicn-ated  for  by  an  inelina- 
tion  of  the  jK'ivis.  The  rigidity  in  the  knee  is  likely  (o  persist  for  a  length 
of  time  that  is  greater  if  the  patient  is  older  and  of  a  rhciiriiatie  habit. 

Tlie  prognosis  in  eomjHiinid  frneture.s  is  parlienlai'ly  grave  when  the 
injury  has  been  protliieed  by  direet  violenee ;  and  in  a  fnielnre  td'  lioth 
thighs,  partirularly  if  either  i.s  eonipound,  the  shoek  is  usually  so  great 
as  to  put  tile  jialierit's  life  in  serious  danger. 

Treatment.  The  dressings  now  in  use  for  the  treatment  of  fr:tetnre 
of  the  shaft  of  the  femur  are  Hiiek's  e.\tension,  Ilodgen's  suspended 
splint,  the  long  side-splint  or  the  hipsplint,  usually  with  traction, 
eneasetrient  in  plaster  rtf  Paris,  and  the  tlouble  iiielinefl  plane.  All 
have  iR'en  desiwihed  in  detail  in  Chapter  \\\.  it  remains  oidy  to 
note  (heir  s|HH'tal  advantages  and   indications. 

TiiK  i.(>N<;  sii)i;-si'i,iNT  wiTiitn'T  TKAcTHiN  should  lie  used  only  as 
a  ieMi[>orary  dressing  during  tninsport  or  for  a  few  days  at  Jirst  when 
the  eondition  of  the  patient — delirium,  sho<'k,  a.ssoeiated  injuries — con- 
tmindie4i(es  one  whieh  woidd  not  be  sutlieiently  rcstrsiining,  or  the 
a]iplie4ttion  of  whieh  would   be  too  exhausting. 

Thk  i.itMi  siiiK-si'i.iNT  wiTji  Ti!A<'niiN  luay  be  useil  temjwirarily 
later  in  the  ease  if  the  [mliiTit  is  (o  be  transported  to  a  distance;  it  is 
cheaper  than  a  hi|»-sjditit,  can  l>e  readily  imjirovised.  aiul  as  it  extends 
almost  to  the  axilla  it  insures  greater  immobiliwition.  Itidewl,  the 
immobiliziitiim  of  the  trunk,  and  the  eouseipient  restraitit,  is  the  objii-- 
tion  to  its  general  ns<'.  In  a  somewhat  shorter  form  ( Fig.  42),  extend- 
ing ordy  to  the  waist,  it  is  wiilely  ir.seil  in  Knglaiul  tin-oiighout  the 
course  of  the  ease.  Weed's  s])lint  (Fig.  4:5)  re|>resints  a  highly 
developed  form,  adjustable  to  limbs  of  differetit  lengths  and  making 
traction  by  a  spring. 

"  Bdck's  kxtkn.siox"  (Fig.  40)  is  the  raetlKwl  in  gi-neral  use  in 
the  l/nited  Stat<<s  and  very  largely  in  P>urope.  It  is  siutable  for  the 
great  niajiiritv  of  eases,  exei-pt  the  subtroelianterie,  is  easily  borne,  and, 
as  it  jiermits  a  certain  freedom  of  motion,  promotes  the  comfort  and 
well-being  of  the  patient.  It  also  permits  constant  supervision  of  the 
fnieture  and  eusv  recognition  id"  sliort<-uiug  or  angular  disjilaeenient. 
An  objection  to  'it  is  that  the  f.atient  tends  to  turn  on  the  injured  side 
and  (litis  rotate  (he  upper  fi-agiireut  oiitwani  while  the  lower  one  and 
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the  foot  are  kept  ii])rif;lit.  Tliii*  can  l>o  Miea.snniMy  iiict  liy  a  small 
lirni  fusliioii  licliiml  tla-  troeliaiit^r,  as  can  also  tlic  oi;casi<iiriil  iKitwattl 
rotation  of  the  iipptT  fragment  h_v  gravity.  In  tlie  liiglii-r  inictiires, 
too,  it  i.s  iKtt  always  t'nay  to  maintain  as  niiicli  alidtirtiou  of  tliL-  limb 
as  may  Uc  di'siralilo.  Sagging  of  tin-  iVaginfiits,  with  pfoiliietiMii  of  a 
backwanl  or  mitwani  aiignlar  <li>|>tari'int'nt,  can  lii'  ]ire'Vc'iit(.'(l  liy  cnsh- 
ions  or  a  long  |)osteri<ir  jdasler  gnUcr. 

HniKiEN's  si'si'EXi>Kii  sn,iNT  (Fig.  17!»)givi's  even  greater  oonifurt 
and  fnx'doni,  [M'fuiits  greater  varii-ty  in  tlu-  attitudt^  given  to  the  limb 
— abcliietion  and  Hexion  for  the  higher  fractures — and  ailow.s  llie  knee 
to  be  kept  [tartly  lli'xe(l,  an  easier  position.  It  is  specially  advatr- 
tageons  in  tlie  older  and  feebler  patients.  I  do  not  tliink  it  irninoliilii:e.s 
the  fractures  onite  so  well  as  ISiiek's  extension  does,  but  I  have  found 


Fio.  I'Jl. 


Fio.  192. 


Snyrv's  tiactiim  liip->iiUiJt. 


Vheli»8's  hfp-BpIlnl. 


fterious  inconvenience  from  this  and  T  use  (he  splint  more  and 
more  ill  jireference  even  to  linek's,  and  alwavs  in  liigli  fnietnres  and 
in  those  of  the  lower  third;  in  the  latter  because  of  the  flexion  of 
the  knee. 

PIxCASEMENT  IN  PLASTER  OF  Pakis,  iiieliiding  the  |K,'lvis,  after 
having  been  widely  used  as  the  preferred  treatment  for  some  years 
after  1870,  has  now  largely  given  place  to  contiiuions  traction  dm'ing 
the  first  month  or  six  weeks,  but  is  still  nnieli  nseil  in  the  later  stages 
when  displacements  are  no  longer  to  be  unieh  tearod  and  the  patient 
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nocds  only  to  be  protecte<l  against  accident  while  he  goes  about 
crutches  and  await*  wmijilete  consolidation.  In  crises  ot'ilelayed  union 
it  may  even  jK'rniit  the  patient  to  bear  jwrt  nf  his  weight  upon  tlie 
linib  and  tiiiir<  ha^stcn  os.siHcation  of  the  boml.  It  i.s  still  sometimes 
used  from  the  licgiiining,  arul  the  patient  allowed  to  go  aliout  on 
crutches,  lull  niarke(l  displacement  esm  occur  under  such  circumstances 
and  the  chance,  in  my  opinion,  should  not  be  taken.  The  absence  of 
a  fi.xed  upper  point  of  support  makes  it  easy  for  overriding  and  angular 
displacement  to  iK-cur. 

Thk  Hli'-si'MNT,  in  any  of  its  various  forms  (Figs.  191  and  192), 
meets  the  same  indications  more  conveniently,  though  more  expen- 
sively, and  as  it  can  \h^  combined  with  traction  (as  in  hij>-joint  disease) 
it  can  be  sifely  used  at  an  earlier  |)eriod  in  the  ease.  It  is  espc^eially 
convenient  in  cases  of  delayed  union,  for  it  relieves  the  {mtient  from 
CA-HiKnenient  to  bed. 

The  im»ibi,e  intlined  plane  (Fig.  44)  is  occa.sionally  useful  as  a 
temporary  dressing  in  very  severe  injuries  when  the  swelling  is  givat 
or  the  circulation  enibarrasseil  ;  also  in  tmniponnd  fractures  with  so 

Fio.  193. 


Ancerior  sutpended  iplliit,  wJUiout  tractioo,  In  cumpound  (tmclure. 

much  Inss  of  bone  that  traction  is  not  required  to  prevent  overriding; 
I  have  recently  brought  a  very  severe  ease  of  the  latter  kind  to  a 
Bucccssful  result  by  its  aid  at  the  New  York  Hospital. 

The  same  iiHltcatinn<  can  be  met  by  a  four/  tinln-iDr  xp/lut  flexed  at 
the  knee  and  su,-.pi'ndi'il  frum  a  horizontal  bar  ]ilace<l  a  short  distance 
above  it  (Fig.  198).  Such  a  sjdiiit  can  be  conveniently  made  of  a 
stout  iron  ro«l,  like  Smith's  splint  (Kig.  33),  but  it  is  better  to  have 
the  leg  horizontal  ;  it  permits  an  easy  change  of  the  dressings  of  the 
wound  without  disturbing  the  fragments  but,  like  the  inclintnl  plane, 
it  cannot  l>e  truste<l  when  traction  is  neetled  tti  keep  the  fragments  in 
positioti. 

In  t'ractures  of  the  upper  third  the  thigh  should  lie  flexed  and 
alwlucted  in  order  that  the  lower  fnigment  shall  lie  in  line  with  the 
upper  one  which  usually  assumes  this  attitude,  and  for  this  the  Ilodgen 
splint  is  the  most  convenient. 
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After  five  or  si>  irvrlm,  in  most  chkcs,  nbnorni:)!  moliility  will  have 
disappeared  <»r  w*  far  diniini.slied  tliat  titu-tion  is  Jio  longer  needed  ; 
angular  displacement  is  then  the  only  diie  that  is  likely  to  takej)lao-e, 
ana  this  can  l)c  prevente<l  Ity  iila.-.ter-of-I-'aris  encasement.  If  the 
abnormal  iiioliility  has  wliolly  <lisjip]>eared  I  iisnally  remove  the  appa- 
riitus  and  keep  tlie  patient  in  hcd  dtr  :i  lew  days  wilhont  any  <lressin}jj 
then  I  apt*ly  a  (daster  dressinir,  iiicliidiufx  the  |>elvis  if  tiie  fniefiire  is 
above  the  lower  third,  and  allow  liiiii  to  go  about  on  erut<;hes.  After 
another  fortnight  the  plaster  is  retiioved. 

In  ijouiig  children  vertieid  suspension  is  l)y  far  the  most  convenient 
and  satisfactory  method  of  treatriieiit.  Strips  of  adhesive  plaster  are 
applied,  as  in  Hnck's  extension,  to  Ijotli  legs  an<l  attached  by  cords  to 
a  sii])pnrt  immediately  above  the  child  so  that  tli(>  pelvis  rests  lightly 
upon  the  In-d  (Fig.  1!)4).  I  have  sometinits  made  this  attiK'hmcnt 
elastic  by  introducing  a  rubber  conl  i>r  l)v  using  a  su[>|(nrt  with  a  (lex- 
ible  arm,  but  have  luund  no  great  advantage  in  it  and  some  disiidvan- 
tage  l)eejin.se  of  the  gradual  yielding.  The  fixed  support  is  also  lietter 
thai)  the  weight  ami  pidley  which  are  sotiictimes  usetl.  The  position  is 
well  borne  and  mak<'s  it  easy  to  keep  the  eliilil  dry  and  clean.  Tlie 
contact  wilii  the  iied  shmild  be  so  light  that  the  luuid  can  be  ]>assed 
easily  intder  the  jjelvis. 

In  (ililvr  i-lii/ilreii — over  ten  years — I  have  foiniil  Ruck's  extension 
the  best,  and  de<'idedly  prefendde  to  the  double  side-splint,  with  which 
it  is  difficult  to  jiriivcnt  shortening  and  angitliir  displacenieiit.  Fairly 
firm  union  may  usually  be  cxfK'ctcd  in  tlirce  weeks. 

Ill  tract uri's  of  tlie  ft>iri'r  fliiril  i\w  engagenu'nt  of  the  lower  end  of 
the  upper  fragment  in  the  ([uudriccps,  or  even  in  the  overlying  skin, 
a<hls  greatly  to  the  diHicidty  of  reduction.  This  can  sometimes  be 
made  by  flexing  the  hi])  and  the  knee  to  a  right  angle,  thus  drawing 
the  mii-icles  downward  along  the  peiiefrafiug  fr.ignient,  an<l  then  coin- 
]ik'ting  the  disengagement  by  strong  traction  in  the  axis  uf  the  shaft, 
the  Hexiou  bciiiir  niaiiitained.  If  this  fails  the  skin  and  fas^'ia  must 
he  freely  incised  over  the  end  of  the  fnigmeiit  aiitl  the  bone  disengaged 
by  direct  maiii|)ulution.  If  the  point  of  the  bone  has  perfonited  the 
skin  the  o[K'ning  shoidd  he  oidargeil,  both  to  facilitate  the  diseiigage- 
nietit  and  to  evacuate  the  extravasated  blood.  The  Iludgeu  splint 
.should  be  preferred  in  the  treatineul  of  these  fractures,  for  it  permits 
modenitf  llexioii  of  (he  knee  and  thus  tends  to  avoiil  tlx-  tilting  of  (he 
lower  fragment  which  is  so  common  when  the  knee    is  kept  extended. 

If  the  (trfcri/  is  torn  it  may  be  tied  in  the  wound  ;  if  the  vein  alone 
is  torn  it  may  be  tie<l,  or,  if  not  torn  entirely  across,  the  deej)  soft  part^ 
may  lie  sutured  over  it  so  as  to  oppose  escape  of  the  iilood,  and  the 
attempt  made  to  save  the  limb,  but  if  gangrene  appears  amputation 
nnist  be  done  at  once.  Division  of  both  artery  and  vein  justifies  im- 
mediate amputation. 

Ih/aiic'l  union,  if  the  fragments  aiv  in  u  fiiirly  good  jxisilion  and 
their  mobilitv  is  not  great,  is  fiesttrcated  ordinarily  by  plastcr-ol'-Paris 
encasemi-nt,  including  the  pelvis,  and  by  bearing  some  \v<'igli(  upon  the 
limb  with  the  siippni-t  of  crutches.  I  have  seen  union  become  solid  as 
late  as  the  sixth  nioiitb. 
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In  Jiiihirr  of  union,  when  tho  p).*ition  nf  the  fragiucnts  is  Imil  and 
tijc  niciliility  niarkofl  after  tliree  or  four  months,  rvst-ction  of  the  ends 
and  rcjuljustnierit  are  re<|iiire<I.  I  liave  always  niaile  the  ineisi<»n  on 
the  «>uter  si<le,   cut   the  ends  .sjuare,   and  kept  them  in  contact  by  a 


Fin.  194. 


V^ 


Krarturc  nf  Itii'  tliifh  ;  voflloBl  »iisi*ii«l.in      Tli^ 

right. 


fniiliiri-  Is  ci'iiironnil  in  tlic  |>«>i>'ii(  cm  the 


sMs|tcii<liil  ^|^lill^  or  hy  resting:  tht-  limit  iiimii  an  iticltiird  .>-iip|Nirt  so 
thai  the  li';r  atid  itnvor  fragment  wuiild  euiistariily  [tivss  downward 
toward  the  iij)|)er  one.  Oceusionally  I  have  ii>eii  plaster  of  Paris  over 
the  primarv  (li'essing  of  the  wontid.  Fnr  otlier  details  see  Chapter 
VIII. 


3.  FRACTURES  AT  THE  LOWER  END  OF  THE  FEMUR. 

In  tilts  trroiip  !ire  here  inehided  intereondyltiid  fractures,  $e(>aration 
of  tlie  lower  epiphysis,  and  fr.tetiire  of  either  eondyle. 

.\.  Intercondyloid  Fractures. 

In  tliese  fractures  fiotli  condyles  are  wpanited  from  the  slitift  and 
from  cacFi  other,  the  line  lieitig  T-slinped  ur  Y-sha|ted.  The  fraetnre 
is  sonietinics  classeil  as  a  siipnictindyloid  frjctiire  with  .splitting  of  the 
lower  fragment,  since  that  is  thought  ti>  he  the  mode  of  itmdni-lion  in 
must  eiisi's;  the  shaft  is  lirst  lirokeii  and  (lien  the  irjtper  fi-.igiiient  pent^- 
tr.ites  ami  splits  tlie  tower  (Fig.  UHi).  The  i-hiim  that  the  fraetnre  is 
ennst-ii  liy  a  violence  Iransmittetl  through  the  patella  which  acts  as  a 
wedge  and  splits  tiff  the  condyles  does  not  hear  the  test  of  experiment 
or  harmoiii/,1'  with  the  flict  that  in  a  fall  the  Mow  is  rarely  received 
upon  the  patella,     Trclat,'  in  an  elahorate  ai-ticle  in  which   it  was  first 

'  Ti^lat :  Arcliivcit  Gf nfnil.'s  <lr  Mid.,  IK'.^,  vol.  ii.  p.  .->9. 
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St'iifrlit  to  pivo  a  "Iclailcd  and  full  iu'poiiiit  of  Inictnrc  of  tlie  lowfr  end 
of  till'  ft'iniir,  jjoint.s  out  timt  in  six  fa:<e.s  of  Mipnicinulyloid  frarture 
the  aver.i^e  agt!  was  tncntv-K'Von  and  a  half  vvars,  while  in  thiiiceii 
cases  of  intercoiidyioid   fniuluix'  it  wa.s   forty-eigliL  ami  a   half  years. 


Fig.  lao. 


Fio.  li»G. 


iBttrconflylold  fMcture  of  the  femur. 
(Bkvant) 


Cotiiiiiiiuitwl  (Vttctiire  df  llie  femur,  wllh 
splittliiB  of  the  coadyles.    (Oirlt.) 


The  nuniluT  of  cases  .seems  to  tire  too  .^mall  to  \\  arrant  the  inference 
that  the  diH'erenee  is  an  essential  and  eoii.stant  one. 

The  main  line  of  fracture  across  the  >haft  may  he  very  olili(|ne,  as 
in  the  eoniinun  fnietiire  of  the  lower  third,  hut  is  nsitaily  more  nearly 
tnin.sverse  in  its  general  direction  with  splintering  wliich  makes  the 
surface  irregular,  and  lies  I'losc  to  the  hase  oi'  tiie  cunilvles. 

The  line  hetween  the  eondyles  IhIIkws  tlie  intercondyloiil  notch,  and 
is  vertical  and  anti^ro-jxisterior.  Iti  a  ease  uli.serv<'d  hy  Xelaton  and 
reportwl  by  Tri^'lat,'  the  meehani.sm  of  the  .■ieparatinn  of  the  eondyles 
is  shown  ])laitdy,  the  npper  fnigment  heing  ini])Uc(ed  into  the  lower 
one,  hut  maiidy  on  the  itmer  side,  an<l  the  scpanition  of  the  enndyles 
merely  a  fissure  (Kig.  lit?).  Usually,  however,  the  eondyh's  are  cmti- 
jiletely  detaeiied  from  each  other  and  sometimes  separateil  far  enough 
to  allow  the  patella  Ut  sink  in  lM?t\vecn  them,  and  either  may  be  further 
displaced  backward  than  the  other,  witli  a  corresponding  rotation  of  tlie 
leg  sinee  the  tihia  retains  it-^  eounectimi  with  them.  The  crucial  lig;i- 
nients  may  he  torn  longitudinally  or  transversely,  and  tlien  ihe  attaefi- 
mcnt  of  the  tihia  is  h'ss  ehisc. 

The  injury  is  freijueiitly  coni|iound,  from  within  outward  by  the  end 
of  the  u]t|ier  fragment,  espeeially  when  the  fracture  isobliipie;  danger- 
ous pressure  by  one  or  the  other  fnigment  upon  the  popliteal  vessels  is 
not  uneouunou,  and  the  vein  and  artery  have  been  torn,  the  vein  the 

'  Tn-iiit :  Loc.  cit..  p.  73. 
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more  frequently.  In  one  nf  my  pases — fracture  of  both  femnrfi  by  a 
fall  of  forty  feet,  the  patient  tlyin^  in  tliirty-six  lioiirs — one  fracture 
was  foniponnd  \>y  [lerf'nratinn  of  (lie  innBclc  and  skin  in  front  l>v  the 
upper  fragiiR'iit,  liie  other  was  .-iiiiple,  Kiit  liie  popliteal  vein  was  torn, 
arnl  there  was  a  lar^e  cxtravasatiiin  of  the  hiocnl  in 
the  thigh.  In  eaeh  the  lower  end  of  the  upper  frag- 
ment was  very  irre<riilar  but  not  broken  obliquely, 
and  there  wa.s  niiieii  eoniniinirtion  between  it  and 
tlie  eondyles ;  the  eonipact  layer  on  the  jMisterior 
face  of  tlie  bone  was  pressed  in  toward  the  centre 
as  if  the  lower  frapnent  had  been  bent  violently 
ba<'kward  upon  the  other. 

The  recognition  of  the  main  line  of  fracture  is 
easy  by  attention  to  the  usual  signs;  that  of  the 
line  l)etween  the  condyles  is  made  by  noting  the  in- 
tlependent  nmbility  of  the  two  eondyles  on  each 
other  when  they  are  gnisped  and  moved  backward 
and  forwanl.  and  |)ain  when  they  are  presseil  to- 
gether laterally. 

iShortening  of  the  limb  is  common,  but  the  sign 
is  one  that  is  seldom  needetl  tor  (he  <liagnosis ;  in  an  imjiacted  fracture 
it  might  be  useful  in  distinguishing  the  lesion  from  fracture  of  one  con- 
dyle alone. 

Enlargement  of  the  knee  by  separation  of  tlie  condyles  is  nire,  or 
at  least  is  ditiii'ult  of  recognition  ;  on  the  other  hand,  enlargement  by 
etfiision  or  hemorrhage  into  the  joint  is  constant. 


iDtcrcrmdyloid  fniciure 
of  femur. 


N^ 


Flc  198. 


PlMtcr  spUnta.    A  Is  «  wire  bent  Into  loop*  for  llie  purpoce  of  siupcnilon. 

Prognosis.  The  prognosis  is  serious  as  regards  both  (he  life  of  the 
patient  and  the  integritv  of  the  joint.  Of  2(5  ca.ses  c<illectcd  by  Ilen- 
ucpiin  7  ditil,  3  were  iimputatetl,  and  16  recovered.     The  gravity  of 
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the  injury  <le{)en(ls  mainly  upon  the  implication  of  the  joint  and  the 
traumatic  arthritis  excited  thereby,  which  may  easily  end  in  suppura- 
tion and  which  in  any  case  is  very  likely  to  result  in  more  or  less  stiff- 
ness. 

Treatment.  As  the  tendency  to  overriding  and  angular  displacement 
{except  when  the  main  fracture  is  oblique)  is  not  so  marked  as  in  the 
higher  fractures,  continuous  traction  need  not  be  so  vigorous  or  so  pro- 
longed. I  prefer  the  position  of  slight  flexion  of  the  knee  and  there- 
fore habitually  use  the  Hodgon  splint.  Or  the  limb  may  be  simply 
kept  on  a  double  inclined  plane,  or  suspended  by  an  anterior  splint  or 
a  wire  gutter,  or  encased  in  pla.ster  or  in  plaster  splints  (Fig.  198). 

Because  of  the  length  of  the  limb  above  the  fracture  and  the  more 
.secure  hold  thereby  given  to  a  splint,  the  limb  may  be  put  in  plaster  or 
in  splints  and  the  patient  allowed  to  leave  the  bed  earlier  than  in  other 
fractures  of  the  shaft. 

Injury  to  the  popliteal  vessels  may  necessitate  amputation.  The 
indication  is  given  i»v  the  ap|warance  of  gangrene  of  the  leg  or  by 
<lirect  recognition  of  tiie  injury  to  the  ves.sels.  It  may  be  proper  at 
the  beginning  in  a  compound  case  to  try  to  save  the  limb  by  ligature 
of  the  torn  artery  or  i)y  suturing  the  deep  soft  parts  over  the  vein  if 
that  is  only  partly  torn  across  ;  if  both  are  torn  imme<liate  amputation 
is  justifiable. 

B.  Separation  of  the  Epiphysis. 

Trainnatic  separation  of  the  lower  epiphysis  of  the  femur  is  far  more 
fre(]iient  than  that  of  any  other,  and  nearly  a  hundre<l  cases  have  been 
reported  and  colloctt'd  by  various  surgeons.  The  first  pajMjr  dealing 
specifically  with  separation  of  this  epiphysis  was  a  very  complete  one 
bv  DeliMis.'  Later  ones  are  bv  J.  H.  Packard,"  J.  Hutchinson,  Jr.,* 
R.  H.  Ilarte,*  .V.  II.  Mcisenbach,'  and  Charles  xMcHurney." 

Although  tile  epipiiysis  may  not  unite  with  the  shaft  before  the 
twenty-fifth  year,  in  none  of  the  reported  cases  has  the  jmtient  been 
more  than  twenty  years  of  age. 

Cause.  Tiic  cause  in  almost  all  cases  has  been  great  violence,  extend- 
ing or  abducting  tlic  knee,  and  in  a  singularly  large  proportion  of  cases 
it  has  l)C(!n  tlie  engagenH-ut  of  tlie  leg  between  tiie  spokes  of  a  revolving 
wheel.  In  one  or  two  cases  the  injury  has  been  inflicted  upon  the 
infant  during  delivery  by  tiio  feet  and  hits  then  i)een  attrii)Uted,  i)ut 
])robal)!y  incorre(!tly,  to  direc't  traction.  In  a  few  cases  the  injury  has 
been  caused  in  attempts  to  straighten  a  stiff  knee  or  in  osteoclasis  for 
deformity. 

Pathology.  The  separation,  as  is  the  rule  also  at  other  points,  takes 
place  i)etween  the  conjugal  cartilage  and  the  diaphysis,  is  usually  com- 
plete and  clean,  but  sometimes  leaves  attached  to  the  epiphysis  one  or 
more  scales  broken  from  tlu;  diaphysis  or  diverges  to  j»ass  through  a 

'  Dclciis:  Anliivi's  (ii'iu'ralos  de  Mi'decine,  18SI,  vol.  xiii.  p.  272. 
'  rackanl :  .\nn.ils  iif  (iyiiccdloBy  and  IVdhitrv.  Niivrmbcr,  1890. 
'  Iliitcliiiisoii :   Itiitisli  Mi'dical  Joiiniiil,  DccciiiiHT,  ISiM,  p.  (!71. 
*  Martr:  Tr:iii<ai*Iiiiiis  .Viiii'ricaii  Sursiioal  .AsHtK'iatioii,  1S95. 
»  M.i<riil)a<li  :   .M.dical  K'.M-ord.  (h-tober5,  1H!).">. 
«  MrHuriifv:  AiiiiaU  (if  SiiiBcry,  .March,  1S96. 
23 
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portion  of  iIm-  diaphyssis.  The  periostoiiin  is  always  freely  strippe<l  from 
the  .shaft,  often  for  several  inelics,  remaining  attaelied  to  the  epij)hys.i? 
a.s  an  irregular  sleeve.  In  a  few  cyisos  the  epiphysis  has  in  audition 
been  split  ]ongitn<linany  between  the  eon<lyIes.  ^_ 

The  cxinimon  displacement  is  of  the  epiphysis  forward  and  to  oQ^f 
side,  nsnally  the  inner,  corresprin<liiig  apparcntlv  to  pnulnetion  by 
hyper-extension  of  the  knee  ;  in  utiier  eases  it  has  iteen  to  the  inner  or 
till-  outer  side,  duubtless  uhen  [irodiieed  Kv  alidiietion  or  atldiietion. 
When  liisplaeed  forward  it  has  also  passed  upward  upon  the  anterior 
surface  of  the  shall  with  or  without  rotation  (Plate  XIX.).     In  a  few 

ca.ses  it  has  been  rotated  about  the  vertietil 
u.xis  so  that  one  etindyle  presente<l  in  the 
popliteal  sjiaee.  in  otliers  almnt  a  transverse 
axis  so  that  the  surface  of  sepanition  was 
d  i  reeteil   I  lack  wa  ri  I .  ^B 

The  knee-joint  is  not  often  involved,  ixi^^ 
sometimes  the  eupside  is  torn  and  the  joint 
filled  with  Mood  suid  exudate. 

in  a  large  pritportiiui  of  eases  the  injury 
has  been  eonipotind,  the  lower  end  of  the 
shaft  jtrojreting  through  the  skin  on  the 
side  or  in  the  po|tliteal  sjmee.  The  poji- 
liteal  vessels  have  bei'n  torn  or,  more  fre-ju 
(jiuntly,  so  pressed  u]hu)  that  ciretdatiodH 
was  intcrrii]ited  f)r  seriously  diminishcfl. 
In  one  ease  a  popliteal  aneuiisui  appeared 
stvend  y<'ars  later  and  was  attributed 
tlic  aeeident. 

In  some,  even  of  the  ca.ses  whieh  wore 
not  eonipound,  suj>pin"ation  has  ensued  ;  in 
others  the  pressure  of  the  end  <tf  the  fnig- 
nienl  has  <'ause<l  the  skin  to  slough,  and  ia^ 
others  gaii^reni'  of  (he  leg  fol!<)\M>d.  ^B 

In  a  few  eases  of  recovery  without  dis[ilaeenient  arrest  or  diminution 
of  growth  has  been  observed.      I'lizey  '  iu>ted  in  a  hid  sixtwn  years  obi 
jit  the  time  of  the  accident  shortening  of  one  inch  three  years  later. 
In  other  eases  exatiiined  with    rr'ferenee  to  this  point  growth  has  nq^H 
been  interfered   with.  ^| 

Symptoms.  Examination  under  ana>sthesia  should  make  it  jmssiblc, 
unless  the  swelling  is  too  great,  to  estai)lish  the  identity  of  the  two 
fragments  and  their  relations  to  eiieh  other,  to  recognize  that  one  is  the 
lower  end  of  the  shaft  and  the  other  the  epiphysis  in  norma!  relations 
with  the  tibia.  This  exebalcs  dislm-jition  ;  and  then  the  ilisf  inction, 
not  a  pnirtieallv  iruportaut  one,  Ix'twceu  low  fracture  through  the  shaft 
and  -icparatiou  of  the  epiphysis  is  mjidi'  by  the  eliaracter  of  the  crepitus 
— Iiouv  ill  one  case,  cartilaginous  in  tlii'  other — the  age  of  the  patient, 
and  the  relations  of  the  line  of  fracture  to  the  adductor  tubercle  which 
lies  immediately  above  the  eonjugid  cartilage. 

When    the   injury   is  eomixniiul    the   denudation   of   the  shaft  ac 

'  I'liwy :  Liverpool  Medico-Chirurgical  Joaniat,  January,  1885,  p.  41. 


Bepantinn  of  the  lower  epIphjrsU 
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ment forWKrd.  (St.  Bnrthnlnmcw's 
Horpltal,  Poland.) 
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the  regular,  slightly  ciirvwl  siirfacp  of  its  i-nd  di'inniistrate  its  cliar- 


actf-r. 


Kti|»tiire  of,  or  pressure  ti|)nn.  ilu!  artery  is  shown  by  tlif  absence  of 
pitlsaiioii  ill  tlie  vosst-ls  lu-lovv  ;  niiittirc  (if  the  Vfiii  iiiiL'iit  be  siis[>eetccl 
if  till-  bleediiti;  was  profuse  and  veinius,  biiteoiild  bo  dciiKiiistratod  only 
bv  dirccl  iii-^iiccdini. 


Treatment.      Th 


)e  rei^orikMl  eases  show  a  verv 


laryc  1 


irnportKin  ol  am- 


d  of  deaths  from  shitek,  infeetion, 


pntiitions,  primary  or  socoiiuary,  an< 
and  openitinn,  but  it  sc'cms  reasonalile  to  believe,  espeeiidly  in  view  of 
some  of  the  later  eases,  that  the  future  will  >!i(uv  nitu'h  lictter  results. 
Patients  have  sutt'ereil  in  the  past  lM)th  from  infcetiuu,  wfiich  can  now 
be  mure  generally  avoided,  and  from  a  e(in>e((ueut  rchietanee  to  take 
the  chanees  of  tronservative  (roatint'nl  in  eianponnij  injuries  nr  to  make 
ail  iiieisioii  in  the  simple  ones  in  order  tu  eti'eet  reduetion.  S>nie  of 
the  amputations  have  elearly  been  ju.stifiwl,  and  will  still  be  justified 
in  similar  <'ases,  by  the  extent  of  the  injury  to  the  sufl  parts,  hut  I 
feel  sure  that  a  nnieli  Iari.'er  pro|>orti(>ii  of  the  ciiiupmiud  iitjiirii's  will 
\yc  siieeessfully  treated  with  (ireservatimi  of  the  limb,  and  of  the  simjile 
ones  wiih  restoratinn  of  form  and  fiux'tinn,  l>r.  Mellurney's  two 
canes  are  partieularly  eneotinigiug. 

If,  in  a  simple  ease  uneomplieated  by  iiijurv  to  the  vess<'ls,  eonijilete 
reduetion  of  the  dis|>iaeeunMit  cannot  be  made  by  traetion  and  tnani]>- 
ulatlini,  it  wouhl  be  nut  inilv  ju'o[ier,  hut,  I  think,  imperative,  to  expose 
the  fiitcture  by  a  liiiigitudinal  im-ision,  prefenibly  on  t!ie  outer  side  in 
front  of  the  (eiidoii  of  the  biceps,  ju  order  to  oviTconie  the  obstacle, 
whieli  would  diuibtless  be  the  interposed  periosteum  and  perhaps  some 
museular  bundles. 

In  a  eoiiipotiiul  case  free  eidargement  of  the  wound  in  the  skin  and 
fascia  would  probably  make  reduetinn  pnssihh-  without  tlii' aid  of  resec- 
tion of  the  cud  of  the  shaft.  If  the  injury  to  (he  vessels  is  such  that 
the  vitality  of  the  limb  cannot  be  ]U'i '.served,  amputation  must  be  <lone, 
and  it  shmild  be  as  low  as  the  condition  of  the  soft  parts  will  permit, 
that  in,  through  or  a  short  distance  al)ove  the  fracture.  It  seems  even 
possible  that  in  some  crises  the  am|nitation  might  be  done  a  short  dis- 
tance iielow  the  knee  so  as  to  preserve  that  joint  to  the  patient. 

Ilutchiuson  advises  that  the  limb  should  be  iiiuiiubili/ed  in  full 
flexion  after  ri'dueiiou,  on  the  theory  that  tlie  jiressure  of  the  rpuid- 
rieeps  in  that  position  would  kee|)  the  fragment  .seeinvly  in  ])laee.  I 
doulit  if  there  is  enough  tendency  to  di.splaeeaient  to  justify  so  irksome 
an  attitude. 


C  Fracture  of  Either  Condyle. 

Fracture  of  a  single  e<mdyle  may  bo  caused  by  <lireet  violence,  as  iu 
a  fall  iipim  the  bent  knee,  or  by  avulsion,  the  force  being  exerted 
throuiili  one  of  the  lateral  ligaments  to  tear  ofl'  <mo  condyle  bv 
bendiuir  the  h>g  toward  the  np|nKitc  side,  or  bv  the  direct  pressure  of 
the  head  of  the  tibia  against  the  condyle  on  the  ^ide  toward  which  the 
leg  is  bent.      In  a  e<i.se  reported  by   A.  H.  C'ro.«bv '  the  fracture  wa.'* 

'  t'rosliy  :   Nc-w  Ilnitiiwlori' •'""''iKil  of  Mi'dioiiiP,  18,"i7. 
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caused  hy  a  twist  of  tlie  Ipp  wliile  tlie  jiatient,  a  youth  of  twenty-one 
years,  was  rcpting  his  (entire  weight  uj»()ii  it. 

Tile  .speeiinens  (if  fracture  <if  a  single  condyle  are  not  numerous,  but 
they  show  that  the  line  may  run  for  a  considerable  distiuice  upward 
from  the  intercondyloid  notch  so  that  the  fragnu-nt  terminates  ubove  in 
a  long  point,  or  it  may  turn  iiliriiptly  ubove  the  edge  of  the  articular 
cartilage  toward  the  side  <if  the  Imnp,  as  in  Fig.  2fMJ,  which  represents 
a  speoiinen  given  to  the  Dupiiytrin  Miiseiini  hy  X'tTtieuil  ;  in  this  case 
tlie  iH.Tiosteum  on  the  inner  side  and  the  erui'ial  ligaments  were  untorti 
and  the  fragment  was  not  displaced.' 

The  fragment  may  he  <lisplaced  upward,  or  to  one  side,  or  it  may  be 

swung  arounil  s<j  as  to  lie  partly  behind  <ir  partly  in  front  of  the  femur, 

usually    the   fiirincr.      As   it    remains  allaehed   to 

Flo.  200  ''"^'  t''""    ^he   first   mid    third    displacements  are 

■  ^^.^  indicated  by  the  [mstiire  of  the  leg,  the  .sewmd, 
P  ^M  I  which  is  very  rare,  iiy  the  greater  breadth  of  the 
I              ^H  knee. 

■  ^H  As  the  displacement   is  usually  slight,  and  tiie 

■  ^H  connectiiiii.-  initnni,  t!ie  injury  may  easily  be  over- 
I  ^H  looked,  or,  if  suspected,  not  recngnized  with  evr- 
I           ^H  taiuty.     In    a  case  under   the  cure  of  G>i.H.seliD 

■  ^H  (quoted  by   Trflat)  the  jMitient  \vii.s   treated  for 

■  ^^m      \  more  than  a  month  for  a  supposed  arthritis  of  the 
^^^■j^lljl  knee;  he  grew  weaker  daily  and  di<'d  of  cxhaus- 

^^^^MmK^       ^i*^"-     -''^(  '''('  itutopsy  the  j<iint  was  found  full  of 

^^^^^^^^HBi      pus  and  one  of  the  condyles  broken.     The   frag- 

^^^^^HA^^£      ments  were  in  exact  appusilioii,  bnt  tliere  was  uu 

^^^^P^^^^^v      sign  <if  rejiair.    I'iie  diagnosis  must  be  made  upon 

^^^K^^^^^        'he  IcK'ali/.etl  pain,  e<'ehymosis,  loss  of  function, 

Fracture  of  U>c  intfninl     "'"'  abnoiniid    mobility   anil  crepitus,  recognized 

coniiyie  iifthc  fi'iiiur.        bv   direct    niaiii|)tiI;itioii    of    the    condyle    nr    by 

moving   the   leg   laterally  or   in    the  direction  of 

flexion  and  extension. 

The  i'eporte<l  cases  show  a  remarkable  variety  in  their  course  and 
tenninatiotis.  Some  patients  have  recovcrcil  without  greater  reaction 
than  wiiuM  be  ex|)ecte(I  after  a  simple  uiin-articiilar  fnicliire  ;  in  others 
the  joint  has  .siip]iiinited,  and  the  cjise  has  terminated  fatally  ;  in  Dr. 
Crosby's  ease  the  fniginoiit  was  removed  six  montiis  afterward,  by 
operation,  and  the  j)atient  made  a  comjilete  recovery  ;  and  in  a  ease 
first  seen  by  Hamilton  three  months  after  the  injury,  tlie  fragment 
renuilnetl  luuinitcd  and  could  be  moved  upwanl  half  an  inch  with  dis- 
tinct crepitusand  pain  by  flexing  the  knee.  Diiriiig  the  next  two  years 
the  usefulness  of  tlie  liiiil)  increased  steadily. 

Treatment.  The  treatment  consists  in  reduction  of  such  displacement 
as  may  exist  by  acting  U|K)n  the  fragment  through  the  lateral  ligament 
and  the  leg,  and  prevention  of  it.s  recurrence  by  keeping  tlie  leg  fixed 
in  the  position  to  which  it  has  been  brougiit  in  making  the  re<luction. 
As  the  lateral  ligaments  are  ten.se  when  the  knee  is  extended,  and  relaxed 
when  it  is  flexwl.  the  extendiHl   |H>sition  is  the  one  which  gives  most 

'  Tr<:-lut :  t.oc.  cit..  p.  69. 
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security.  The  objection  urgwl  by  Malgaigne,  that  it  favors  anchylosis, 
is,  I  think,  unfounded  ;  we  know  tliat  the  common  cause  of  anchylosis 
lies  in  the  severity  or  the  prolongation  of  an  arthritis,  not  in  the  posi- 
tion in  which  the  joint  is  kept.  In  the  flexed  position  of  the  knee  a 
slight  displacement  upward  of  the  frs^ment  could  occur  easily,  and  it 
would  certainly  pass  unrecognized  so  long  as  the  position  was  kept, 
and  would  show  itself  in  abcluction  or  adduction  of  the  leg  as  soon  as 
it  was  e-xtendetl.  I  prtifer,  therefore,  to  treat  a  case  in  the  extended 
position  upon  a  posterior  s])lint  or  in  a  plaster  bandage.  After  three 
or  four  weeks  the  knee  may  be  partly  flexed  if  the  fragment  has  lost 
its  mobility. 

Massiige  is  useful  to  shorten  the  period  of  convalescence  and  hasten 
the  restoration  of  function.  Incision  of  the  joint  for  the  removal  of 
a  large  amount  of  blood  from  it  could  probably  be  safely  done  and 
would  diminish  the  chance  of  limitation  of  motion. 


CH  Al'TEIl    XXIV. 


FliACTUUES  OF  TIIK  PATELLA. 

AfVORniSfs  ((I  I'lililitiliud  root  in  Is  (Vactures  ol"  (lie  piitcltu  rcprcscnF 
from  uiic  to  two  jmt  cimU.  of  all  fi-.irturr,-,  'J'liey  arc  iiiiich  more  f'ri'- 
(|iiuiit  in  men  tliaii  in  women,  and  in  niiiMlc  lil'i-  tium  in  I'liildlKHxl  or 
old  ago.  Tlif  yotnigc'st  of  Malfrsiif;no'.»  |uUicnts  was  eleven  years  old, 
and  lie  knew  of  no  other  _v(nin>rer  than  seventeen  years.  Theyonngefit 
jiatient  in  the  127  cum's  eollecled  liy  Iliuiiiitiin  was  five  years  oltl,  ami 
the  fractnre  was  very  diH'eivnt  (Voni  the  usual  mie  since  only  a  small 
pieee  was  broken  from  the  marijin  of  the  Imiii' iiy  a  direct  blow;  his 
next  youngest  case  was  sixteen  years  old,  and  in  this  also  the  fr.ietnrc 
was  hy  direct  violence.     Dittmer'  reports  one  in  a  hoy  nine  years  old. 

Causes. 

The  cause  may  he  direct  or  indirect,  n  hluw  or  fidl  ii|hiii  the  ]iatella 
or  tlie  sudden  vijronius  contnictioii  of  the  <jiiadri('ej)s  i'enioris,  or 
the  sndden  tlexirit;  of  the  knee  ii;;ainst  the  ci]i|iiisitioii  ol"  (he  i|iiadri- 
ce])s.  'J'lie  statistics  that  have  liecii  eollecled  to  --hnw  the  relative  fre- 
quency of  these  varieties  vary  widely  and  are.  I  iliiiik,  nntnistwiirtliy 
lieeausc  of  the  difficulty,  or  rather  the  ini|io.ssil(ility,  in  many  ea.ses  of 
recoffnizinji  the  mode  in  which  the  fracture  lias  lieen  jn-odiiccHl.  The 
])atieiit  slijis  or  .stumbles,  makes  an  tlliirt  to  save  himself,  lidl.s,  ami 
the  |i:ttella  is  found  to  be  bndcen.  lie  is  unable  to  say  whether  he 
struck  n})i>n  the  patella  or  ii])i>n  the  tuberosity  of  the  libia,  whetlier 
directly  in  front  or  nfmn  the  side,  or,  and  this  I  have  often  met  with, 
lie  a.sserts  that  he  tV'l!  upon  the  |>(tl«'lla  hei-an.H'  lie  knows  it  is  broken, 
and  e^vunot  understand  that  the  lesion  could  have  been  |)nMluced  in  any 
«)ther  way.  If  the  exaniiuation  is  pushed,  and  the  i|uestion  asked, 
"How  do  yw\  know  it'.'"'  the  answer  is  often,  "  \\'hy,  it  hi  (/.>>■/ have 
been  .so." 

My  own  conviction  is  that  the  eflicient  agent  in  the  great  majority 
of  ejises  is  the  contraction  of  the  ([uadrieeps,  either  directly  or  liy  the 
opposed  flcxif)n  of  the  knee,  and  the  grounds  for  this  belief  are  the 
numerous  ca.ses  in  which  this  mode  of  producli<ir)  can  be  clearly  demon- 
strated, the  pnictieal  im|Missibility  of  producing  any  but  a  comminuted 
fractnre  experiineiitallv  by  direct  violence,  and  the  position  of  the 
patella,  which  is  sueli  that  the  blow  is  riirely  received  upon  it  in  a  fall. 

The  ipiestioii  whether  muscular  contnieticm  breaks  it  by  direct  tnie- 
tioii  or  by  bending  il  <jver  the  convexity  of  the  eon<lyles  is  of  purcFy 
anidemicai  interest,  and  in  most  (",i.ses  it  cannot  be  answered  positively 
bccjtu.sc  the  position  of  the  hone  at  the  moment  of  fnicliire  with  refer- 
ence to  the  condyles  cannot  be  known.     In  a  few  cases  the  fracture  has 

'  Dilliiicr :  I.AiiKfiilx'ck'8  Archives,  vol.  HI. 
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bt'Cii  caused,  btyoiul  quoslioti,  hy  siiii|>lt'  tractitni  witiiout  Ix'niliiig  or 
cross-strain,  as  in  a  rase  reiRirted  Uy  Garreaii '  in  whicii  a  Me^-ond  trac- 
tiire  hy  niusculiir  iictidii  ufcurrecl  in  tin-  upjur  Fniirnit'iit  twelve  years 
after  the  first  fractiirc  hiul  ln';tlc<l  wilii  a  sc|>;<rati(in  ot'l'our  centimetres 
(13  inches).  In  otiirrs  it  isc(|U.illy  <'crtain  tliat  the  traction  ol' t lie  I iga- 
nientnm  patella' was  inclined  s(iniewlmt  hackward  IVitni  the  vertical  axis 
of  the  patella,  the  fractnre  taking  place  when  the  limb  was  partly 
flexed. 

The  coninmn  clinical  form  is  a  vigorous  contrjiction  of  the  quadri- 
ceps, eitliiT  sini|ily  in  veilinitarv  use  of  the  litnli  or  aided  by  fipircd 
fle.\ion  of  the  knee  by  funvs  which  ovcrcornc  tlic  opposition  of  the 
irniscles.  Thus,  a  iium  jnm])s  and  lircaks  the  ]iatclla,  or  he  fails  in  an 
effort  to  avoid  a  fall  and  the  leg  is  bent  under  him,  or,  it*  iti  a  case  of 
my  own,  lie  seeks  to  push  a  heavy  bo.\  with  Ins  foot  resting  against  its 
si<le  and  tlic  knee  partly  flexed,  the  foot  slips  down,  (he  fle.xion  of  the 
knee  is  sharply  increased  thereby,  and  the  Ijone  is  broken.  This  forcible 
flexion  is  a  frequent  cause  of  early  refracture  white  motion  is  still 
limited  and  the  ilescent  of  the  up|H;r  fi-.igment  prevented  by  adhesions 
or  peri-articular  thickening. 

In  a  few  <'ases  there  is  reason  to  think  that  a  blow  upon  the  Imne 
has  cRicked  it  or  originated  s<.)iue  process  in  i(  by  whi<'h  its  complete 
fracture  by  muscular  action  shortly  afterward  was  made  easy. 

Pathology. 

In  the  great  majority  of  cases  by  indirect  violetice  the  fracture  is 
transverse  or  sliglitly  oldique,  and  usually  at  or  just  below  the  middle 

Fia.  201.  Fio.  202. 


Unuaaal  furiu  xf  Oacturcof  pat«lla.    a,  anterior  lurtkco  i 
B,  meolal  aection. 


Commlnatprt  fmctiire  nf  the 
rwlcltn.  Bciiiv  iinliiii.  Exiiber- 
anl  euUui   at    gercml  polnU. 

(UllRLT.) 


of  the  hone  ;  sometimes  it  lies  very  near  one  end  of  the  hone,  espe- 
cially the  lower,  and  once  or  t\vi(^  I  have  seen  it  crossing  and  scjiarating 
only  the  upper  iimcr  corner.  I  have  occji'jionally  seen  the  lower  fniir- 
ment  split  lotigitudinally,  and  I  have  seen  one  i'HM'  (Fig.  '201)  in  which 
on  inspection  through  an  im-ision  the  surface  of  fracture  was  found 
to  bo  very  obliipie  downward  and  l)ackward  and  was  al.-^o  curved  down- 
wartl  on  the  anterior  aspect.     Parke"  rejiorts  a  .aomewhat  similar  one 

'  Oarreaii :  Rt-vnc  Mc'dico-ChiriirE  ,  ir*'<i.  p  :t7."i. 

'  Parke:  New  York  Mtdieal  Journal,  Slarcli  1893,  p. 303. 
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seeu  two  months  alter  the  aooidont  ;  tlie  injury  wa.*  apparently  caused 
by  direct  lateral  pressure,  and  the  upper  and  posterior  fragment,  com- 
pritring  nearly  half  the  bone,  lay  wholly  ahove  the  other. 

Vertical,  comminuted,  and  some  ohlitjue  fractures  are  due  t«  direct 
violence,  ami  rarely  show  much  ilis|)lacement. 

The  displacement  after  transverse  fnicture  is  ordinarily  well  marked, 
its  degree  being  mo<litied  by  the  extent  to  which  the  jHiriostcum  and 
latend  expansions  are  torn.  Occasionally  there  is  none.  The  separa- 
tion, which  may  be  an  inch  or  more,  is  due  in  part  to  the  retraction 
of  the  quadriceps  and  the  tension  of  the  fascia  lata  and  in  part  to  dis- 
tention of  the  joint  by  blood  ami  exudate.  \\'hile  the  injurs-  is  fresh 
the  (|uadrice|)s,  even  when  actively  contnicted,  v»n  nirely  sepjirate  the 
fragments  for  more  than  a  short  distajice  when  the  knee  is  fully  ex- 
tended and  the  hip  somewhat  flexed.  Later,  if  the  fragment.^  remain 
ununited,  the  graiiual  shortening  of  the  mii.-clcs  increases  the  interval. 

A  third  cause,  wiiicii  acts  h'ss  |)r(iiii|itly,  is  the  gra<lunl  retraction 
of  the  ligamentum  patclhe;  in  one  of  Malgaigne's'  ohi  cases  it  was 
shortened  one-half,  measuring  only  three  i-entimetiX's,  and  in  one 
rcjMirted  by  Brunm>r'  it  was  Bhortened  from  five  and  a  half  to  one  ami 
a  lialf  a^ntimetres. 

Occasionally  the  lower  fragment  is  so  rotated  that  its  fractured  sur- 
face is  directed  forwar<l. 

The  other  displacements  are  more  readily  recognizable  later.  They 
arc  lateral  dis|)laccmeiit  and  angular  displacement,  tlic  angle  punting 
forwanl,  backward,  or  to  one  side.  j>iiteral  angular  displacement 
apjK'ars  to  be  commonly  the  result  of  uneven  stretching  of  tlie  tibnnis 
unini)  after  the  patient  begins  to  use  the  limb;  anterior  angular  dis- 
phu'criient  is  not  only  produced  by  the  pn.-.-surc  of  |Kids  or  Ixuidages 
above  atid  lietow  the  fr.igmctitis  when  the  latter  are  in  contact,  or 
nearly  so,  but  it  is  also  tlie  inevitable  etlect  of  sejiaration  by  distention 
of  the  joint,  and  may  apparently  be  cnitsi'<1  by  cicatricial  retraction  of 
the  lateral  soft  parts.  I  have  seen  in  skiagnuns  the  n]»per  fragment 
turned  so  that  its  fractured  surface  was  directed  backward.  (Plate 
XX.,  fig.  1.) 

The  associated  injuries  to  the  soft  part.s  have  bccuuie  well  known 
through  the  iijipnrtiinities  for  direct  ins|)ecfion  furnished  by  freipicnt 
resort  of  late  to  open  arthrotoniy  in  treat mi:nt.  Tliey  involve  the 
fibro-pcriosteal  envelope  of  the  front  of  the  lione,  the  lateral  expan- 
sions and  capsule  on  tlie  sides,  and  the  fascial  ext)aiisions  <lownward. 

The  librii-perinsteal  layer  on  the  front  of  the  bone  is  iisuallv  lorn 
at  a  level  ditlerent  in  part  frum  that  of  the  fracture  and  rather  irregu- 
larly, so  that  it  projects  from  tlie  edge  of  one  or  the  other  fragment, 
usually  the  up[)er,  as  a  ragged  fringe,  sometimes  fully  half  an  inch 
wide,  whicli  drops  over  the  i'ractured  surface  and  is  thus  interposed 
between  the  fragments  when  they  are  bnntght  together.  Macewen  was* 
the  first  to  call  special  attention  to  this  fringe  and  to  suggest  that  it 
miglit  be  a  bar  to  closo,  firm  union.  It  is  s<i!iielimes  notably  siipple- 
mentetl  by  one  or  more  long  strips  of  fascia  (I  have  seen  them  more 

'  MaleaiViie:  All«s,  rintc  xiv.,  Fi(j.  4.  nnit  p.  17. 

•  Bruiiiier:  IVutscbc  iiicd.  W'lii-lieiischrifl.  May  17,  1888. 
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Fig.  1.  — Fracture  oT  Patella,  B  month*  old  ;  after  treatment  hy  Straight  Splint. 
Active  Extension  almoat  complete 


Fig.  S.  — Fracture  of  Patella;  two  yeara  after  Mediate  Suture. 
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than  four  inches  long)  attached  to  the  upper  fragment  and  drawn  up 
from  tlie  region  immediately  below,  lying  curled  up  in  the  joint  between 
the  fragments.  Tlie  lateral  expansions  and  the  capsule  are  freely  torn 
on  each  side  transversely,  except  in  the  rare  cases  without  separation. 
The  fracture  may  be  made  compound  by  direct  violence  or  by  tear- 
ing of  the  skin  in  the  separation  of  the  fragments  when  it  has  become 
adherent  to  the  patella  by  an  inflammatory  or  cicatricial  process.  The 
common  instances  of  the  latter  are  in  refracture,  especially  after  opera- 
tive treatment  of  the  first  fracture ;  much  more  rarely  in  a  primary 
fracture  after  a  wound  of  the  skin  which  has  not  entirely  healed. 


Fig.  203. 


Symptoms. 

In  fractures  by  muscular  action,  with  or  without  a  fall,  a  sharp 
crack  may  be  heard  and  the  patient  is  usually  unable  to  use  his  limb. 
In  a  few  casos  he  has  walked,  and,  indeed,  in  most  it  is  possible  to 
walk  ba<!kward,  keeping  the  knee  extended  by  the  pressure  of  the  heel 
on  the  ground,  or  even  to  walk  forward  if  the  uninjured  limb  ia 
advanced  and  the  other  swimg  up  to  it  but  not  beyond  it. 

The  knee  beci>mes  promptly  swollen  by  an  effusion  of  blood  or 
synovia  into  it  and  by  tumefaction  of  the  soft  parts,  especially  if  a  blow 
has  been  received  upon  it,  and  the  two  fragments,  separated  usually 
by  a  well-marked  interval,  can  be  made  out  and  tlieir  indc{)endent 
mobility  recognizetl.  Tliis  mobility  may  be  very  slight  if  the  frag- 
ments are  close  togetlicr.  Crepitus  am  often  be  felt  when  the  frag- 
ments are  ])ressed  tog(itiier. 

Tlie  subjective  symptoms  are  moderate  pain  when  tlie  limb  is  at 
rest,  increased  by  inovtunent  and  by  pressing  the  fragments  together 
and  by  pressure  along  the  edge  of  a  fragment,  and 
inaliility  actively  to  extend  the  leg  or  to  raise  the 
heel  from  the  bed.  It  must  be  rememberetl  that 
in  rare,  entirely  exceptional,  cases  the  fibrous  cov- 
ering of  tlie  bone  may  remain  iintorn  and  consti- 
tute a  sufficient  connotition  between  the  fragments 
to  make  a  limited  use  of  the  liml)  possible. 

In  verti(^al  or  comminnted  fractures  the  signs 
refiogiiized  by  palpation  will  vary  in  accordance 
with  the  differences  in  the  lines  of  the  fracture, 
and  in  the  former  af^tive  extension  will  be  pre- 
vented only  l)y  the  pain  attending  the  effort. 

Course  and  Termination. 

Tlie  region  swells  promptly,  partly  by  reaction 
of  the  overlying  soft  parts,  partly  by  the  disten- 
tion of  the  joint  by  blood  and  synovia;  the 
swelling  can  be  largely  prevented  or  nipidly  re- 
duced by  methodical  pressure,  preferably  by  an 
elastic  bandage. 

If  the  fragments  are  kept  fairly  well  together  and  if  neither  is  tilted 
a  fibrous  bond   forms   between  them   which  mav  ossifv  wholly  or  in 


Bony  union  after  frac- 
ture of  the  luitolla.  (Spec- 
imen 'JOl  nf  the  Muate 
Dupuytren.) 
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iMirt  if  the  contact  is  very  exact  (Fig.  203  and  Plates  XX.  and 
AXI.),  1>"»  whit;ii  in  ea.«t6  not  treate<l  liy  operation  almost  always 
ronininf  fii)niu.->  and  usually  lengtliens  .«4inie\vhat  nnder  use  durinf;  the 
llr«tt  Ccw  UHiutlip.  EvfU  ill  s«iuu'  operative  cases  whicli  have  u^ain 
I  <'otuc  to  dire<-t  iii.»jK'eii(>n  at'ter  many  nujuths  the  uiiitui  MJiich  was  sti 
cioiM-  liiat  no  irnlc|»endent  tnohility  eoiiid  he  recognized  has  hcen  found 
|o  |>c  til)rou^.  Most  of  the  skiii^ranis  I  liavc  taken  have  shown  bony 
union  only  in  the  |>osterior  half  or  three-fourtii.s.  They  also  show  an 
ttUKidur  (]i»placetneut  pnKlucing  a  slight  concavity  of  the  articular 
nurfuiw  which,  according  to  (."iiapuf,'  favors  fidl  n-storation  of  func- 
iioii.      If  the  fragments  are  nut  kept  together,  or  if  one  is  turned  so 

that  its  tnicture<l  surface  is  directetl 
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forward    or  backward,  the    luiion 

1^  MilM  between  them  is  by  a  Uind  formed 

^^k  flHI  mainly  liy  the  overlying  K>ft  ]tarts 

^^^^  JHHL  (t'ig-    >04),  but    sometimes   by 

^^H  l^S^K)  thicker   one    apparently    of    ncw 

^^^1  N^^Ho  fornuilion    (Fig.    2U5);    it   seems 

I              I  iSEjy  lirobalile    that    the    latter   form  i.s 

I              I  uHuifc  produc<.-4l   by   the  elongation   of  a 

I              I  ^HHt  shorter  bond  formed  under  favor- 

I             I  H^Hi  ^^''^  conditions  of  proximity  and 

I             I  ^^Hl  Hypertrophy  of   the  fnigments 

I             I  J^^B  '^    freijuently    noticed    aud    some- 

I            I  fllH^B  times  appears  mechanically  to  lindt 

I             I  f^^RPr  flexion   of  the   knee;  occasionally 

p           ^^  ^■jt'Jtmv  :il^<->  bony  ntnlides,  sometimes  quite 

^^^  WflWJlMm  large,  form  within  the  connecting 

^^^^F  V^^KH^  ^^"    ''"-^  attempts    to    u.se 

jOB^^^  H^HHUn      the  limb,  whether  these  are  made 

ifnr  ^BIiShOI      promptly  or  only  after  a  month  or 

■ru«UL!J^  two,  the  joint  is  fotuid  to  be  very 
btifl'.  but  usually  the  range  in- 
creases (piite  nipidly  anil  fidl  act- 
ive flexion  aud  extension  are  idti- 
mately  re-e.stablisheil.  In  a  certain, 
not  large,  proportion  of  cjises  there 
U  notable  loss  of  function  :  either  inability  iiilly  to  flex,  or  almost  com- 

Idetc  io.-f.'*  of  active  extension  although  the  joint  is  freely  movable,  or 
iinbility    to    make   complete    active   exteiision,    the    linib    remaining 
njightly  flexed. 

ThcHC  disabilities  coincide  with  and  presuiuably  defiend  upon  the 
varying  conilitiotis  of  the  fragments  and  uiiiling  bond  which  have  been 
iti»«cril>eil. 

Inaliility  to  flex  appears  to  be  iru-gely  due  to  rt'lniction  of  the  portion 
of  tli<'  <";tpsule  attached  to  the  ujipiT  Irngmcut  and  of  the  fascia  lata  on 
till-  outer  side,  esjK-cially  of  tiie   n|)per  side  of  the  rent   in  the  lateral 

'  l.1i»|mt :  Tlifse  de  Pkrio,  iea5,  and  Bull,  de  U  Soc  Auat..  AprU,  1888.  p.  459. 


rltifiiiii  union  with  great 
ti'imraUiin,  aRcr  fracture 
(if  till*  (latKlla  The  band 
aillirro  to  tlie  broken  «>ir- 
fccv  '>f  Clie  lowvr  fmgment 
(lliilllii'i*  Nyiteni.) 
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expansion,  an<l  smiu'tinifs  tu  cnlar^onient  of  tlie  patella,  itself  the 
result  of  li_vpertr<)|>li_v  of  the  fiiipnents  or  of  a  short  stitt'lmiKl  Ix'tweeii 
them  wliicli  makes  the  hone  too  lonp  to  turn  over  the  curve  nf  the 
c<jn<lyles.  Iletmetion  of  the  quadriceps  stems  not  to  Ik-  an  imjiortant 
factor  in  tliis  disahility.  (Sen  also  the  section  on  Disiibility  After 
Fracture.) 

lyoss  of  active  extension,  when  marked  and  when  comhiiic*!  with 
free  flexion,  is  due  to  insuflieieiif  union  hetween  the  frjignieuts  and  the 
alisence  of  coniiiteiiicniary  fiiscial  eoniieetions  iM-tweeii  ttie  (juadriceps 
and  the  lejj;,  such  as  are  found  in  some  eases.  It  is  retnarkahle  that 
this  loss  interferes  so  slightly  with  ordinary  use  of  the  limh  in  most 
cases;  the  j>a(ieuts  often  walk  easily  and  securely,  all  linntjh  they  arc 
cxposeil  to  fall  whenever  their  weij^ht  rest<  or)ly  on  the  partly  tlexcd 
liml).  They  seem  instinctively  to  depend  npiiti  tlic  sound  litiih  when- 
over  the  use  of  (he  damaged  one  would  he  unsaie.  There  is  ditlieulty 
ill  going  up  and  down  stairs  aud  in  rising  from  a  seat.     In  the  case 

KiH.  200. 


Kxtreme  aeporatinn  of  Uie  frui^eDtii  after  fracture  of  tbu  (lalella. 

represcnteil  in  Fijr.  2(M)  the  patient  claimed  not  to  he  aware  of  :niy 
noteworthy  liefeet  in  the  limb  although  active  extension  was  almost 
entirely  alisent. 

The  eomrnnii  defect  is  slight  limitation  of  active  ext<'nsi<)n,  the 
patient  heitiir  unable  to  raise  tfie  heel  from  the  bed  without  first 
sliirhtly  Hexiiiff  the  knee. 

I>et;enrnition  of  the  (piadrieeps  in  direct  conscciuenee  4if  the  Iraunia 
has  been  alletred  as  a  cause  of  diniiiintion  of  the  power  of  active  e.\t<'n- 
sion,  and  has  been  used  as  an  artranient  for  early  resort  to  mass:iire. 

Rupture  of  the  uniting  band  or  bone  1"  refracture  ")  is  not  infreipient 
in  the  lirst  few  mnntlis,  or  oven  much  later  when  flexion  has  remained 
limited.  The  cause  is  always  forcible  flexion  of  the  knee  beyond  the 
r.inj^e  that  has  been  aetpiire*!.  as  in  a  fall  ;  it  lias  ocesisionally  lieeu 
cansei)  by  the  surgeon  in  an  attempt  to  increase  the  RiULrc  by  passive 
motion.     The  mechanism  is  the  jmlliug  away  of  (he  lower  fi-.jgrm^ut. 
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the  P<)rre>=pon<linfr  descent  of  the  ii]i|ht  heiiig  prcvciited  l>y  the  pre- 
viously iiu'titioncd  cf>ii(iitii>iis.  (^ceasidiKdly  the  w.ift  parts,  incluuin^ 
tlie  skin,  have  liuen  so  adiierciit  that  the  rupture  has  involved  them 
nifri),  tluis  freely  oiRTiitifr  the  joint.  In  the  (last  sueli  an  awident  was 
freijUently  follDwed  hy  sii|(j)iM*;ili<tn  iif  tiie  joint  and  tiie  consequent 
h)!>.s  of  linil)  or  life.  This  eomplication  is  more  likely  to  happen  when 
the  skin  over  the  fracture  has  lieen  ini'ised  in  ojH-rative  treatment. 

Fracture  of  a  frairnieiit  lias  occurred  in  a  few  cases. 

The  coiirs*'  of  a  i-onipound  fracture  de|)ends  on  the  occurrence  or 
avoidance  of  infection  ;  if  it  is  avoided  the  course  and  termination  are 
pnictically  those  of  .simple  fracture  ;  if  it  occurs  it  creates  serious  risk 
to  life  un<l  limb,  leading  to  anchylosis  or  amptitiition. 


Treatment. 

The  ohstjicles  to  ap|wsition  of  the  fra^ment.e  and  their  clo.se  reunion 

are  the  ptdi  uf  tiie  <|uadriceps,  the  distention  of  tlie  joint,  and  the  inter- 
position of  tlie  tiliro-periosteal  friiiire  or  aponeurotic  shreds.  I>iiter 
cau.ses  of  lintilation  of  fniu-tion  are  ailhesions  and  relrxiction  of  the  st^fl 
jHirts  of  tlie  joitii,  hy|iertro[)hy  of  the  frnf,'nicnts,  and  possibly  degene- 
ration uf  the  ((iiadl'ii-e|is. 

The  minirroii.-  niethoils  of  treufnieiit,  which  respectively  seek  more 
or  less  -peciiiealiy  to  remove  i>ne  or  another  ol>>tacle  or  l.'itc  conse- 
quence, nmy  be  groiifx^d  as  nprrntifc  and  von-ojirratlrf,  including  in  the 
former  those  in  which  the  fniirments  are  U)c<'hanicallv  fastcnefl  tojrether 
either  after  ojien  :»rtlirotomy  or  by  means  introduced  suliciiianeously  or 
acting;  tcntjMirarily  or  ]icrriianently  thniULrh  the  jiinictiired  skin  ;  in 
short,  those  which  distini'tly  involvi'  the  chance  ot'  infection  of  the  joint. 

The  point.s  to  be  c(jnsidered  in  clioosing  between  the.se  two  main 
nietluHls  are  that  a  lonjy:  experience  has  shown  that  non-o|H'nitive 
methods  furnish  in  the  great  majority  of  cases  in  which  they  are  prop- 
erly used  a  result  which  is  fiinctiotially  satisfactory  even  if  the  union 
of  the  fniirments  is  not  clo<e,  that  most  of  the  failures  are  apparently 
due  to  untitncss  of  the  method  chosen  or  its  faulty  use,  that  only  in  a 
small  proi»ortion  of  cases  are  the  cuiulitions  such  as  to  make  a  bad 
result  inevitable  without  re.sort  to  oj>erdtive  methods,  and  that  most  of 
the  later  caustvs  of  limitation  of  functirm  are  eipially  active  after  either 
method  of  treatment.  Tliat  direct  meeiianical  a|i]irosimation  and 
maintenance  of  the  fragments,  if  the  dangers  of  the  operiition  are 
escaped,  piiictically  annuls  or  ensures  the  removal  of  the  primary 
ob.staclps  in  all  c;ises,  notably  hastens  tlie  rcstonition  of  function,  and 
probably  makes  that  restoration  more  coni|>lete  in  .<ome  ca.ses,  besides 
making  it  possible  in  those  in  which  otherwise  it  would  certaiidy  fail 
to  be  obtained,  c^innot  be  denied.  On  the  otlw-r  hawd,  ojieration  exposes 
to  infit^tion  :  and  if  inftvtion  (M-cnrs  the  result  is  jilmost  certain  to  be  a 
stiff  joint,  amputation,  or  death.  In  short,  it  takes  less  time  and  makes 
a  good  result  more  certain,  but  some  of  its  failures  are  disa.strous  to  an 
extent  for  Iwyond  that  of  non-operative  failures. 

If  there  was  no  risk  in  an  open  ojKTation  it  would  deserve  selection 
in  almo.st  every  case,  if  only  liecsmse  it   makes  jxtssiblc  the  removal  of 
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those  certain  causes  of  failure  which  are  sometimes  present  and  cannot 
otherwise  be  recoj^nizetl  and  removed,  such  as  tilting  of  the  fragments 
and  the  interjiosition  of  bundles  of  fascia.  The  propriety  of  resort  to 
operation  turns,  tiierefore,  in  the  absence  of  special  reasons,  upon  the 
moa.^uro  of  safety  with  which  it  can  he  done,  and  while  I  believe  that 
<;ertain  methods,  when  surrounded  by  every  precaution,  can  be  em- 
j)loyed  with  an  assurance  of  succiess  that  justifies  resort  to  them,  and 
while  I  habitually  use  them,  yet  1  have  never  taught  them  as  routine 
])nietice,  but  on  the  contrary  have  strongly  advised  against  their  use 
except  by  those  who  can  bring  to  them  not  merely  experience  in  oper- 
ating but  also  the  habit  of  taking  surgical  precautions  and  the  aid  of 
trained  assistants  who  have  the  ssune  habit,  who  are  practising  those 
j>recautions  <laily  ;  in  short,  the  pers<»nnel  of  an  active  surgical  hospital 
service.  1  do  not  mean  that  any  one  of  the  many  operative  methods 
proposed  and  use<l  can  be  done  with  this  assurance  of  success,  but  only 
that  the  one  with  which  I  am  familiar,  and  which  now  (February, 
1900)  I  have  used  in  more  than  a  hundred  cases  without  accident,  can 
be  so  (h^ne,  and  that  only  because  it  is  freer  than  most  operations  from 
those  more  or  loss  unavoidal)lo  causes  to  which  we  attribute  our  disasters. 
I  refer  especially  to  the  ditficulty  of  making  the  hands  clean.  The  gen- 
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Pressing  fi>r  Tmcturc  uf  thu  [wlulla.    The  final  turns  of  the  roller  in  fh)nt  of  the  knee  are  not 

iiliown  in  the  cut. 

cPdl  practitioner,  and  even  the  occasional  surgeon,  is  not  only  fully 
justified  in  using  a  iion-oporativo  method  but  ought  to  do  so ;  and  he 
can  feel  assured  tliat  the  inctliods  at  his  command  justify  the  expecta- 
tion of  a  satisfactory,  even  if  not  perfect,  result. 

1.  Non-operative  Treatment.  The  op|)osing  factors  sj)ecially  sought 
to  i)e  controlled  by  most  of  the  methods  are  the  effusion  in  the  joint 
and  the  action  of  the  (iiiadrieeps  to  create  or  maintain  separation. 

The  pro<lu('ti(»ii  of  tlie  effusion  may  bo  opposed  by  systematic  preas- 
iire  or  cold  ;  its  al)sorption  may  be  hastened  by  pressure  or  ma.ssage,  or 
it  may  be  immediately  roniovo<l  by  puncture  or  aspiration.  I  prefer 
pressure  with  a  light  rubber  bandage;  this  will  remove  the  effusion 
rapidly  or,  if  the  case  is  soon  early,  will  notably  limit  its  jiroduction. 
Tt  should  1)0  aided  by  immobilization  of  the  joint. 

InniKMliate  removal  of  the  effusion  by  aspiration  or  piuurtnre,  with 
or  without  wasliiiifj;  of  the  joint,  is  occasionally  practiswl,  but,  except 
in  rare  coiiditicms  siicli  as  a  large  intra-articular  hicmatoma,  has  no 
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tlie  corresponrlinjii:  descent  of  the  ii|)]xt  heiiig  prevented  by  tlie  pre- 
viou.sly  iiic(itioi)e<I  coiuiitions.  Oec-asimially  tlie  wjt't  parts,  inchuiing 
the  skill,  have  heen  so  adherent  that  the  rupture  hns  involved  them 
aIsM),  thus  freely  ojiening  the  joint.  In  tlie  ]>Jist  such  an  accident  was 
frecjnently  followed  hy  snji|>tinition  of  tlie  joint  and  the  consequent 
loss  of  linih  or  life.  Tlii:<  eoin])li('iiti<in  is  more  likely  to  happen  wlien 
tlie  skin  over  the  fracture  has  hcen  incised  in  ojH-rative  treatment. 

Fracture  of  a  fragment  h:is  occiirrcil  in  a  few  cases. 

The  course  of  a  compoim<l  fracture  dc|K'nds  on  the  occurremn;  or 
avoidance  of  inl'eetion  ;  if  it  is  avoided  the  course  and  termination  are 
praoticsdly  tiuis*.-  of  simple  fracture  ;  if  it  occurs  it  creates  serious  ri.«k 
to  life  and  limb,  leading  to  aiK'hylosis  or  amj)Utation. 


Treatment, 

Thfi  ob.slades  to  ap|)osition  of  the  fragments  and  their  close  reunion 
are  tlie  pull  of  tlie  c(uadriceps,  tlie  <ii.stention  of  the  joint,  and  the  inter- 
position of  the  tibro-pcriosteal  fringe  or  aponeuroti<'  slireds.  Later 
causes  of  lintitalion  ot"  function  are  adhesions  and  reiraction  of  the  soft 
parts  of  the  joint,  hypertrophy  of  the  fragments,  and  j)ossibly  degene- 
ration of  the  (piailrii-eps. 

The  niiineroiis  methods  of  treatment,  which  respoetivoly  seek  nion? 
or  less  sjM.'cilically  to  remove  one  or  another  obstacle  or  late  conse- 

?|iienpe,  may  be  groupeil  usojtcrntiir  and  twn-(ijiir(ttiir,  including  in  the 
Itriiier  those  in  whii-Ii  the  fragments  arc  mechanically  fasleiie<l  together 
either  after  <ij»cn  artlimtoiny  or  by  means  iiitroduccil  Mibctitaneously  or 
acting  tctiiporarily  or  peniiatietilly  tliroiigli  the  puiicltired  skin  ;  in 
short,  those  which  distinctly  involve  the  chance  of  infection  of  the  joint. 
The  points  to  be  considered  in  clioosing  between  these  two  main 
niothofls  are  that  a  long  experience  has  shown  ttiat  non-oj>erative 
methods  t'ltrnish  in  the  great  majority  of  cases  in  which  they  are  jirop- 
erlv  used  a  r(>,-ult  which  is  fiiiKtionally  satisfactory  even  if  the  iniion 
of  the  fragments  is  not  close,  that  most  of  the  failures  are  apparently 
due  tn  iinlitness  of  the  method  chosi'n  or  its  faulty  use,  tliat  oidy  in  a 
small  proportion  of  cases  are  the  conditions  such  as  to  make  a  bad 
result  inevitable  without  resort  to  o]K'rativc  metiiods,  and  that  most  of 
the  later  causes  of  limitation  of  fntK'tioit  are  eipially  active  after  cither 
method  of  treatment.  That  direct  rucchaiiical  a|iproximation  and 
maintenance  of  tlie  fVagnicnts,  if  the  dangers  of  llie  operation  are 
escaped,  practically  annuls  or  ensures  the  removal  of  the  primary 
obstacles  in  all  wises,  notably  hastens  the  restoration  of  function,  and 
probably  makes  that  restoration  more  complete  in  some  cases,  liesidcs 
making  it  possible  in  those  in  whicii  otherwise  it  would  certainly  fail 
to  be  obtained,  cannot  be  denied.  <  )n  the  other  hand,  operation  exposes 
t^i  infection  ;  and  if  iuteetion  occurs  the  result  is  almost  certain  to  be  a 
stiff  joint,  amputation,  or  death.  In  short,  it  takes  less  time  and  makes 
a  good  result  more  certain,  but  sfime  of  its  failures  are  disastrous  to  aii 
extent  for  beyond  that  of  non-operative  failures. 

If  there  was  no  risk  in  an  open  operation  it  would  deserve  seU-ction 
in  almost  every  case,  if  only  because  it   makes  {)o.ssil)le  the  removal  of 
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is  nn  efficient  mcthwl  and  is  ii!<ua1ly  well  liorne,  but  the  preaent^  of 
swelling  may  make  tiie  application  rliitieult  i>r  imjKKssible,  They  must 
Im>  worn  three  or  four  weeks.  The  danper  is  of  suppunition  alwut  the 
jKtintM  and  of  its  possible  extension  to  the  joint.  The  instrument  has 
been  mo«lified  by  I>evis — two  se|mrate  jiairs  instead  of  a  double  one — 
by  W.  K.  Otis,  who  made  the  individual  parts  adjustable,  and  by 
Duplay,  who  made  it  strouji^T  and  firmer.  It  has  furnished  many  got>d 
re.iults,  and  the  aoeident,-;  following  its  use  have  been  few.  Of  inuirse 
the  punctures  must  bei-arefully  protecteii.  To  avoid  making  punetures 
in  the  t»kiii  Tr<''lat  useil  two  gutta-pcreha  plates  moulded  to  the  surface 
al)ovc  and  below  and  engaged  the  hooks  in  them. 

I  devised  and  tried  in  a  few  cases'  a  modification  consisting  of  a 
two-]irt>nge<l  fork  lient  on  the  flat,  which  was  engnge<l  in  the  upper 
fragment  with  its  shank  resting  on  the  thigh  above,  and  was  flrawn 
downward  by  an  elastic  cord.  It  is  easier  of  adjustment  than  Mal- 
giiigne's  hooks  and  did  the  wftrk  wiually  well,  but  suppunition  about 
the  ])oint.s  was  occasionally  free.  I  hing  ago  abandoned  it  for  the 
suture. 

Mayo  K4)bson  *  passed  a  steel  pin  transversely  through  the  tendon  of 
the  i|uadriccps  close  to  the  upper  edge  of  the  patella,  and  another 
through  the  ligitmentum  patellre  close  to  the  lower  edge,  and  then  drew 
the  fragments  together  and  maintained  them  by  a  ligature  about  the 
prfyecting  jKirtions  of  thv  pins  on  each  side.  I  shoidd  think  it  an 
easier  method  than  Malgsiigne's.  Diefl'enbach  had  long  before  driven 
pegs  into  the  fragments  and  tied  them  together. 

,\nders<in*  njodifiwl  KobsonVinetlKid  by  pas.sing  the  pins  through  the 
fibro-perioste.'tl  cttveriug  of  the  Iragnients,  a  dissidvantageous  change, 
I  should  think,  Ix-causo  it  brings  the  punctures  nearer  the  fracture  and 
thereby  increases  the  chance  of  infection  of  the  joint  in  ease  suppura- 
tion should  lake  place  about  the  pins,  as  it  did  in  one  of  his  four  rases. 

Certain  other  nietliods  of  subrutaueons  or  temjKiniry  lixation  which 
resenil>h'  the  al)ove  in  stuiie  rcs})ccts  will  be  inenliotn'd  in  the  next 
scetinn  because  in  all  the  joint  is  oi)ened.  directly  or  indirectly,  through 
the  g:i[)  luiiile  by  the  fnirture,  and  as  therefore  direct  and  early  infec- 
tion is  possible  they  should  l)e  compared  with  others  carrying  the  same 
risk. 

2.  Operative  Treatment.  This,  which  Iiegjin,*  in  the  antiseptic 
jieriod,  with  Lister's  ex[)<isure  of  the  fnirture  and  wiring  of  the  fn»g- 
nit'Mts,  [treseiits  a  great  number  of  metliods  nnd  jiroce<lures,  some  of 
which  are  a  natural  evolution  from  their  predecessors  in  the  direction 
of  sitiiplieity,  elticiency,  or  sjifety,  while  others  are  merely  novelties 
obtained  at  the  price  of  some  dis:idvantiige  or  based  upon  the  cxag- 
gei'iUion  of  the  importance  of  .some  iiidii.'alion.  The  fundanuMital  idea 
is  tlie  fniH'linniral  fixation  of  the  fnigments  by  s<inie  forni  of  suture, 
ami  the  JissiH-iiited  one  is  either  the  rt^mova!  of  the  elViision  or  of  the 
int<r]Mis(il  fK'riostwil  fringe,  or  the  reduction  of  the  risk  by  the  use  of 

'  Stiuisuii :  Now  York  Mi-ilical  .Toiiriiiil,  .tiiiiimry  3.  1885,  p.  S!3. 
>  Roliiiiiii :   Briti8)i  Molii-ul  .touriiul,  March  :iii,  ISHU. 
•  Aiidomdn  :  IjtiRVt,  .Inly  2,  ISIKJ. 

'  In  IS'lt  Dr.  Ritrtiiii.  uf  Philailrlphia,  fiixt'Timl  the  fmiriiienU  togptherby  a  win 
thruugli  thrill  and  knotted  ouUide  the  skin  ;  Ibo  patieut  died. 
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Fig.  2— Fraclupo  oT  the  Posterior  Portion  of  the   Lovvor  End  of  t.l\« 
Tibia,  with  Fracture  of  Fibula  and  lnlema\  tAa\\«o\\x«. 
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punctures  instead  of  a  free  incision.  Their  comparison  will  be  made 
ea-sier  by  first  considering  certain  facts  and  general  principles. 

The  pull  of  tiie  quadriceps  when  the  knee  is  fully  extended  and  the 
hip  slightly  flexed  is  so  weak  that  even  when  the  muscle  is  actively 
contracted  it  will  not  separate  the  fragments  more  than  half  an  inch. 
I  have  repeatedly  obstu'ved  this  during  an  open  arthrotomy,  and  I 
have  seen  several  patients  pass  through  an  attack  of  delirium  tremens 
in  the  first  week  without  tearing  apart  the  fragments  although  they 
were  fastened  together  only  by  catgut  or  light  silk  sutures.  It  is  plain, 
therefore,  that  a  strong  suture,  one  of  metal  or  heavy  silk,  is  not  neces- 
sary to  the  proper  approximation  of  the  fragments  if  the  joint  is  not 
distended  and  if  the  foot  is  kept  elevated.  Consequently,  any  addi- 
tional risk  or  comi)lexity  of  proce<lure  involved  in  the  use  of  a  strong 
.suture  is  not  justified.  This,  in  my  opinion,  is  sufficient  for  the  rejec- 
tion of  all  methods  of  suturing  which  require  drilling  of  the  bone, 
«ven  without  consideration  of  the  other  disadvantages  of  a  permanent 
suture  through  it  which  have  l)een  described  in  Chapter  VII. 

The  removal  of  the  effusion  facilitates  approximation,  reduces  ten- 
sion, and  probably  diminishes  the  chance  of  tlie  formation  of  adhesions 
and  pori-articular  thickening  and  retraction.  Other  things  being  equal, 
therefore,  methods  which  include  such  removal  are  preferable  to  those 
which  do  not,  and  if  they  also  permit  the  adjustment  of  an  interposed 
periosteal  fringe  or  aponeurotic  shred  they  have  an  additional  advan- 
tage. 

The  periosteal  fringe,  long  charged  with  much  of  the  responsibility 
for  failure  of  l)ony  or  close  fibrous  union,  has  been  shown  by  large 
experience  with  operative  metiiods  in  which  it  was  disregarded  to  be 
usually  a  negligible  factor ;  that  is,  long  series  of  cases  treated  by  sub- 
cutaneous suture  have  given  close  union  in  almost  all,  and  yet  it  must 
be  believed  that  a  fringe  of  some  size  was  present  in  most  of  them. 
On  the  other  hand,  I  think  the  large  aponeurotic  shreds  which  I  have 
.seen  several  times  would  probably  have  been  a  serious  obstacle  if  they 
had  been  left,  and  possibly  similar  ones  have  been  responsible  for  some 
of  the  failures  noted  under  methods  of  treatment  usually  efficient.  It 
is,  therefore,  not  necessary  to  choose  an  oi)en  method  of  o|)erating  in 
order  to  adjust  tlie  fringe,  but  ])robably  in  a  small  proportion  of  cases 
there  is  present  a  fringe  or  shred  of  such  size  that  it  will  diminish  the 
success  of  any  operation  which  does  not  effect  its  removal.  Again, 
other  things  being  equal,  an  open  method  better  protects  against  this 
obstacle  to  sucH^ess. 

Infection  may  occur  in  any  o))eration  which  wounds  the  skin,  and 
the  chance  of  its  spread  to  the  joint — the  great  danger — is  greater  if 
that  wound  commnnicates  with  the  joint  or  the  seat  of  fracture.  The 
briefer  the  existence  of  that  woiuid  or  of  that  eonnec^tion,  the  less  the 
danger.  .\I1  the  so-called  >ubcutaneous  methods  require  two  or  more 
.small  incisions,  and  in  all  a  suture  of  silk  or  wire  is  paased  either 
directly  into  thi!  joint  or  through  the  line  of  fracture  or  its  immediate 
neighborhood.  If  siip|)nration  occurs  at  a  puncture  the  suture  opens 
a  direct  road  for  its  spread  to  the  joint.  The  size  of  the  wound  is  not 
a  measure  of  the  chance  of  inf'eclicm  ;  that  comes,  if  the  common  pre- 
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cautions  are  taken,  mainly  from   tliu  liaiids  of  the  operato^an^nis 


assistants. 


Fiimlly,  tlie  ]H'n)i:iiu'nt  {>res<'nce  in  the  tissues  of  ii  foreign  hotly 
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not,  acc(ir<lin(j:  to  general  experience,  a  matter  of  indilferenee  ;  occasion- 
ally sii|i|)tinition  takes  jilace  aliont  it  after  a  long  interval,  and  not 
iiifre<|(iently  its  removal  lias  lieen  refjoired  lieeanse  of  pain  and  irrita- 


tmn. 
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tie  operative  inethuds  are:  (  1 )  iiy  open  incision — direct  suture  of 
tlie  fnigiiieiits  (lirougii  holes  drilled  in  tfieni,  suture  of  llie  lii)ro-]K'rios- 
tcal  layer,  and  nie<liate  suture  tlirough  the  tendon  of  the  (piadriceps 
and  ligjuuentuni  patelhe  ;  (2)  siihciitaneous  suture — hy  wire  thnuigh 
the  vvtiole  length  of  tlie  fragments,  or  hy  silk  ilij-ough  the  tendons  and 
crossing  the  front  of  the  hone;  (.'})  suheiitaiieoits  |)ernianent  ligtitiire 
surrounding  the  iVagiiteuts  in  the  sagittal  }tl:iiie  and  lying  [lartly  in  the 
joint;  (4)  teiii|ionii-y  ligatures  jiassiiig  tlirmigli  the  joint  as  in  (3),  or 
throiigli  the  tendons  as  in  (2),  or  through  the  hone,  and  tied  outside 
the  skill. 

The  methods  are  far  too  niuneroiis  to  perniil  a  detailed  des<'ription 
and  criticism,  I'Ven  if  it  were  not  prohahlc  that  mo~l  of  them  will  l>e 
ahandoiicd  in  favor  of  the  simpler  aii<l  safer  ones.  Many  of  tlic-m,  too, 
can  lie  judged  in  classes.  Thus,  for  reasons  given  ahove,  I  would  reject 
all  in  which  a  ]>ernianent  sutiiiv  is  placed  in  the  hone  it.>;elf. 

Temporary  ligature  (hroitgh  the  tendons  (one  of  the  earliest  methods 
pniposed),  or  thi'oiigh  the  hone,  or  arfiund  it  lliroiigh  the  joint  seems 
to  mc  to  he  more  daiigcroits,  hecattsc  of  tlie  prolonged  eoiiinniiiicatit>n 
with  the  exterior,  and  less  etlieieut  than  the  similar  siihcutaneous 
metluKls. 

The  sulientaiieotis  metliods  which  can  be  done  ecptally  well  liy  an 
oj>en  incision  iipju'ar  to  have  an  e<pial  risk  with  and  to  lack  the  advan- 
tages whieli  heloiig  to  tile  latter. 

Iijirker's  siihcutaneous  ligature  aliout  the  fragment.i  (silver  or  silk 
pa.ssing  tlirough  tiw  joiiif)  opens  a  direct  roitd  Cor  the  sjiread  to  the 
joint  of  iiifeetiou  oceiuTing  at  either  puiicturi-  or  small  illci^i(tn.  and  as 
it  also  fails  to  provide  for  satisfactory  evacuaticm  of  the  joint  and 
adjustment  of  the  [>eriosteal  fringe  I  should  reject  it.  It  appears  to 
have  met  with  cousiderahle  fiivor  and  success  .since  its  introthiction  in 
]8il4  and  has  heeii  warmly  eomn)cuded  hy  several. 

My  personal  ex])erieuee  is  limited  to  the  siihcutaneous  mediate  silk 
suture  tiirimgli  the  tendon  and  the  ligjimeiitiim  patella'  1 1S8J)-] 892, 
about  forty  ca.-es)  and  o])eii  iiiei>ioii  with  the  same  or  the  tibro-perios- 
teal  suture  (1H92-U1W),  about  one  hundred  cases).  In  the  first  sieries 
infection  oecurred  twice  and  resulted  in  a  stif^'  joint,  suppuration  ap- 
pearing in  one  of  them  after  the  patient  had  left  tlie  liospital,  appar- 
entlv  well,  in  the  second  week.  In  the  .second  series  ;dl  the  <'ases  have 
recovered  witliout  accident  and  with  close  union  ;  all  that  I  have  seen 
after  the  tiiird  month  have  had  },niod  use  of  the  joint  e.\<-ept  one  very 
stout  nervoii.s  woman  who  could  not  l>c  ])ersuaded  to  abandon 
crutches  :  her  patella  was  freely  movable  latendly  and  union  was  close, 
but  flexion  was  limited   to  .30  degrees  three  months  after  the  accident, 

1  beg-.iii  with  the  snhciitaneou.s   method   because   I  thought  its  risks 
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les,«  than  those  of  fivf  incision,  Imt  when  1  I'uniui  ttiiit  thf  extniva- 
eatoil  liiontl  often  escaped  fivciv  throiigli  snmc  of  the  four  small  incis- 
ions uiul  that  consocjui'udy  the  sntnre  hiy  free  within  the  area  of 
fracture  and  laceration  I  ali.'unloned  it  for  tlie  sinifle  free  incision  and 
was  soon  convinced  that  the  |Kitient  was  e)|iiiillv,  perhaps  better,  pro- 
tected. A  .special  advantage  of  (he  latter  method  is  that  (he  ()|)eratioii 
can  he  ihine  withont  onee  touching  the  cut  tissues  with  the  lingers,  anil 
to  that  I  altrilmte  the  curnjilete  freedom  from  infection.  I  have 
frefpiently  done  the  operation  untier  IiK-ai  anaesthesia — cocaine  or 
freezing. 

The  method  is  as  follows  :  The  surface  having  heen  prepared,  an 
incision  is  maiie  in  the  meilian  line  slightly  overla])ping  the  two  frag- 
ments;  the  sides  are  dniwn  apart,  the  fragments  lii'ted  in  turn  with  a 
.»<harp  retractor,  and  (lu'ir  surfaces  fre<'(l  frum  clot  or  fringe  ;  while 
they  are  held  up  the  joint  is  thoroughly  washed  with  a  hot  Bterile  ssdt 
s<ihition.  Then  the  fi-agtiicnts  are  drawn  snugly  together  with  hooks, 
the  fringe  ailjnsted,  and  two  iir  three  r-atgiit  sntiuTs  placeil  in  the  peri- 
osteum along  the  edge  of  the  fracture,  or  a  -ingle  silk  or  stout  cjitgnt 
suture  passed  through  tlie  tendon  ar;d  ligameutuu)  patella  so  that  its 
tw<i  strands  lie  on  the  front  of  the  hone.  Sonieliuies  additional  sutures 
are  plaeeil  in  the  rents  in  the  lateral  expansions.  The  ineisiiui  is  cio.sed 
without  drainage  with  an  uninterrupted  silk  suture,  the  dressing  ap- 
plied, and  the  limh  Ixiund  u|icui  a  j)osterior  sj)lint.  The  patient  is  kejit 
in  tied  with  the  foot  elevated  for  a  week,  the  silk  suliire  of  tfie  incision 
is  then  removed,  and  a  light  [)laster-of-l'aris  encnsenient  n(iplied. 
After  a  few  days  the  patient  leaves  the  twKpital  on  crutches,  and  after 
a  month  the  dressing  is  cut  down  the  middle  in  front,  ami  he  is  tiireete<I 
to  wear  It  only  in  the  <laytime.  Usually  the  joint  can  he  flexeii  at  least 
90  degrees  by  the  end  of  the  ttiird  month,  often  earlier,  anti  the  patient 
H.snidly  di.scanls  the  splint  entirely  hefore  that  tiuu',  since  he  is  (old  it 
.serves  only  as  a  protection  ag:iitist  damage  hy  n  f-ill.  In  no  ease  have 
J  secTi  the  fragments  separate  nnder  use,  hut  several  have  come  hack 
in  the  third  or  fourth  month  with  refracture  caused  hy  a  fall. 

I  have  thrice  usecl  a  transverse  incision  ;  it  permits  more  exact  suturing 
of  the  rents  in  the  lateral  expansions,  but  I  prefer  the  nu'dian  incision. 

I  have  treated  a  few  ciise.s  widiout  immobilization  after  ilie  tenth 
dav,  but  the  gain  in  raj)i<lity  of  rcstiU'atioir  of  I'lnietion  has  not  been 
suHieient  to  justify  the  ri-k  of  accident. 

For(.'eei's'  method,  first  .subcutaneous  wire  suture  through  bone; 
Aiken's-  moditicati<ui,  the  wire  ])assingonly  oncetlirough  the  bone  and 
then  back  under  the  skin;  Barker's''  method,  sulicufaneous  ligitture 
through  the  joint  alxuit  the  (ititelhi  ;  my  earlier  method,'  subcutaneous 
mediate  suture  ihrough  the  leinhiu  and  !igamenttim,  the  reader  is  re- 
ferred to  the  original  aecouuts.  'Hirer  plans  not  above  nxntioned  are 
those  of  Wolff,'  open   iuci.sion,  two  metal  rivets  driven  into  each  frag- 

'  CVci:  DentJKtho  Zeitwlirifl  (urCliinirKic,  JVlmi»ry,  18HH. 
'  Aik.-n  :  BriliRli  Mcdinil  .Ii'imial,  July  23,  ISO-J. 

'  IfcirkiT:  Ijvncet.  April  IS.  lS!Hi,  unci  American  Text-book  of  .Surgi-ry,  1897. 
<  Slinisoii:    New  Vcirk  Mcilicul  Joiiriial.  Muy  10,    I8Pn,    p.  S,"!!.   niid' Aiiiericau   Texf- 
bnok  iif  Siiru'crv.  ISICJ. 

»  Wollf:  DuutaoliK  iiud.  Wwluiiscliiirt,  Mity  H,  ls9l. 
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iiicnt  t<>  rccfive  silvf-r  wires  bv  wliicli  the  fi-a>rmciits  arc  fastci 
togotlior ;  Kittrcilpe,'  two  similar  rivets  |>lattcl  astride  the  line  of  fnu'- 
turp ;  ami  Axl'ord,*  ioin|)(n-iiry  wire  suture  tliroiij^li  the  hone  and  hark 
otittiide  the  skin.  Otln'r  older  leiiijionirv  iiteasnres  are  liarton's  (ls;;4, 
the  sjiinc  as  AxCord's),  \'olkjii:iriii's  silk  I(mi[is  Ininsverselv  through  the 
tiMidon  and  lif;ainentuin  palella'  and  tied  together  over  the  skin,  and 
Kocher's  ( 1  X.Sd)  surroniiding  wire  ligiitiiro,  passing  like  IJarker's  tlirou^h 
the  joint  hencath  the  ]i:itella  hnt,  unlike  his,  inelndiug  the  skin  in  ij^ 
louj).  ^M 

Compound  fractures  speriallv  need  (H'olection  from  infection  l>e- 
cansc  of  the  iinportanee  of  the  joint  ainl  the  danger  to  life  or  limb 
involved  in  its  su[)|)nratinn.  If  infcctiiHi  has  already  occurred  the 
joint  must  he  cleaned  as  thoroughly  as  nossihle  and  drainage  j>rovide 
on  eaeli  side.     The  fragments  nnist  he  .sutured  together. 

Disability  After  Fracture.  This  nuiy  lie  due  t<v  stiffncs.s  of  tJ 
joint  or,  much  less  freijueiilly,  to  tlie  loss  of  active  extension.  The 
causes  of  the  former  are  varied,  and  hnt  few  of  those  which  aif  per- 
manent, which  do  not  gra<Iually  diminish  under  use,  can  l)c  removed 
liy  o]K'ration.  Many  altempts  to  relieve  have  been  made  upon  the 
theory  that  the  liiidt  lay  in  separation  of  the  fnignient.s  or  in  the 
ab.senee  of  a  firm  bond  between  tlieni,  the  usual  plan  being  to  open 
thejointand  bring  the  fragments  together.  Failures  have  been  numer- 
ous, either  through  itiability  to  closi-  the  gaji,  or  through  infection,  or 
through  |)ersistenee  of  the  <lisability  after  an  operative  success.  Kvon 
in  many  oi' the  cases  in  which  improvement  lias  followed  the  ujH-ration 
it  seems  probable  that  an  equal  improvement  would  have  come  in  time 
without  the  aid  of  the  interference.  C'hajMit,^  who  lias  thorougbly 
studied  the  conditions,  attributes  the  loss  of  flexion  to  hypertr(i[)hv  or 
rigid  elongation  of  the  imited  patella  liy  which  il  is  made  too  long  l<» 
pass  around  the  condyles,  or,  nnu'li  more  fre<|uenlly,  to  the  awcnt  of 
the  up])er  fragment  (with  a  sejmration  of  two  to  five  centimetros),  in 
consequence  of  which  the  uppei'  portion  of  the  cap.sule  and  the  latenil 
expansions  become  so  slMirleJied  that  the  <leseent  of  the  fragment  is 
impossible,  and  il  cairnot  bo  sullieiently  mobilized  without  a  division 
of  its  attachments  tooextensive  to  lie  |ira<'tiealileor  (lossibly  compatible 
with  its  vitality  ;  and  e\i'n  if  tlie  lower  fragment  is  brought  nj>  to  the 
upper  one  by  detachment  of  the  ligjinietituni  patelhe  iron)  the  tibia 
(Von  Bergmann,  l«.S7)and  is  united  with  it  flexion  would  still  be  lost. 
This  being  so,  what  is  reepn'red  is  not  the  approximation  or  reunion  of 
the  fnigments  but  the  removal  of  the  obstacle  to  the  desi-ent  of  the 
upper  one.  ("haput  did  this  tnoneejtse  by  excising  the  upper  fragment 
anil  obtaiiu-d  a  good  result,  tlie  patient  licing  able  to  walk  ii])  and  flown 
stairs  and  carry  a  burden  of  2(»>  jioiiuds  ;  the  range  of  motion  i.-j  not 
stated.  His  grouping  of  the  dilferent  forms  and  their  rcsjMJCtive  treat- 
ment is  as  follows : 

1.  Clo.sc  union.     Me<liad  Ireatnient  and  cxcrci.«ie. 


'  Kittri-<tgv:  Boston  Mi-dk-ji1  and  SunrioHl  Jonninl,  Novcmtwr  19,  1891. 
»  .Axfoni :  Annals  of  Surjjerv,  jnlv.  isns. 

>  Cliaimt:  Fractures  ancicu'oes  de  la  Rotulf.     ThiV-  do  Paris.  1S.S5,  and  Iji  Semalf 
M6dicale.  .Tunc  17,  1S91. 
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2.  Elongation  of  tlie  patella  by  hypertrophy  or  a  stiff  bond  with  loss 
of  flexion.     Extirpation  of  tiic  patella. 

3.  Short  flexible  \ww\.     Massage. 

4.  Bond  two  to  live  centimetres  long  with  loss  of  flexion.  Extir- 
])ation  of  upper  fragment. 

5.  Bonds  more  than  five  centimetres  long,  and  those  cases  of  class 
4  in  which  active  extension  is  lost.  Suture  of  the  fragments  after  free 
separation  of  the  lower  portion  of  the  quadriceps  and  upixjr  part  of  the 
capsule  from  tlic  femur.  This  denudation  of  the  femur  lie  projwscs  to 
effect  through  a  curved  transverse  incision  at  the  level  of  the  lower 
fragment  or,  if  the  gap  is  long,  through  a  longitudinal  one  ;  for  the 
denudation  he  wotdd  use  the  elevator  or  knife  and  woidd  suture  the 
fragments  witli  wire  because  the  strain  might  be  too  great  for  periosteal 
sutures. 

Bnptura  of  Bond  ("  Refracturc  ").  This  has  rarely  seemed  to  me  to 
require  more  than  rest  in  bed  with  the  foot  elevattnl.  As  it  is 
caused  by  the  tearing  away  of  the  lower  fragment  fn)m  the  upi^er  one 
in  forcible  flexion,  full  extension  of  the  joint  brings  the  torn  surfaces 
into  contact,  and  we  have  only  to  wait  for  them  to  reunite,  opposing 
swelling,  if  necessary,  by  appropriate  measures.  Once  or  twice  1  have 
reopened  the  joint  and  agstin  sutured  the  fragments,  and,  of  course, 
this  woiUd  be  done  if  the  fracture  is  compound.  The  prognosis  is 
made  worse  by  the  prolongation  of  the  confinement  and  the  repetition 
of  the  trauma  and  its  consequences. 


CHAPTER  XXV. 
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Of  tbe  upp^r  end  of  tibia  or  both,  neperatioo  of  epipbjrsts  of  ibe  tibia,  avalsion 
of  the  spine,  aval»ioD  of  tbe  tobf  rcle — Of  tbe  shaft  of  tbe  tibia  or  both — 
At  the  lower  rn<l :  Comminuted.  supramaUeolar,  separation  of  epiphysis  of 
tibia,  by  everhion  ami  abduction  (Potts  -,  by  inversion,  of  the  posterior  portion 
of  the  tibia — Of  the  fibula :  Upper  end,  shaft,  separation  of  epiphysis. 

.VfxjDKDiNCi  to  tlio  tal)lc  in  Chapter  I.  fractures  of  the  shaft  of  the 
tibia  itr  of  l>otli  Ixiiua  constitute  one-foiirtli  of  those  of  the  lower  ex- 
tremity, an«l  more  than  G  per  cent,  of  all  fractures.  The  more  fre- 
«|Uent  seat  is  at  or  near  the  junt-tion  of  the  lower  and  middle  thirds. 
When  Ixith  bones  are  broken  tbe  fibida  is  usually  brt>ken  at  a  higher 
level  than  the  tibia. 

Statisticji  show  that  infancy  and  childhootl  are  almost  exempt,  ami 
that  the  mnxiniuin  of  frequenc}-  is  found  Wtweon  the  ages  of  thirty 
:ui<l  sixty  years.  thos<>  three  decades,  according  to  Malgaigne,  furnish- 
ing equal  nntnl>ers. 


I.  FRACTURES  OF  THE  UPPER  END  OF  THE  TIBIA  AND  FIBULA 
OR  OF  THE  TIBIA.  ALONE.' 

The  causes  of  these  fractures  are  direct  and  indirect  violence;  in  thej 
former  a  blow  received  directly  upon  the  part,  as  ti)e  fall  of  a  heavy 
l)0<ly  or  the   kick  of  a  iior.^e ;  in  the   hitter  a  fall  from  a  heiglit  or  a. 
twi.st  of  tiie  linib,  es|HH'ially  abdu<tion. 

The  line  of  fracture  may  l>e  transverse,  oblique,  or  longitudinal,  in 
the  latter  case  pissing  into  the  joint  and  sejmratiiig  only  a  portion  of 
the  articular  end  from  the  shaft,  or  there  may  be  a  crusii  of  the  internal 
condyle  of  the  tibia  with  rupture  of  tlie  external  lateral  ligament. 
Tninsver.se  fractures  by  direct  violence,  the  fall  of  a  stone,  the  kick  of 
a  hor«e,  have  bccii  observinl  at  four  and  seven  wntimetres  from  the 
artiiMilar  cilge.  ( 'umiDiiiiitrd  fnictures  have  been  can.-ie<l  i)y  direct 
violence  and  by  falls  upon  the  feet,  the  shaft  penetrating  aiul  splitting 
the  head.  Oblique  fracture,  the  line  rimning  into  the  joint  and  .sepa- 
rating the  whole  or  part  of  either  condyle,  appears  to  Ije  caused  by 
ulHliiction  or  addiictioi)  of  the  leg,  the  fnictiu'e  taking  place  on  the  side 
toward  which  the  leg  is  bent. 

Of  longitudinal  fnutiin"  I  have  seen  one  case,  a  man  of  twenty-five 
years,  Tlie  line  of  fnu'tnre  ran  from  the  inner  part  of  the  outer  artic- 
ular surface  ilirectly  ilownward  in  a  sagittal  plane.     The  separation  at 

*  '■>clii<li»({  sepantion  of  the  upixT  tibial  epiphysis  itnd  svulaion  of  the  luliorcle  uf  the 

art 
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of  the  qiiadricepa  in  some  violent  effort,  usually  jum[)ing,  and  most  of 
them  in  youths  between  sixteen  and  eighteen  years  of  age.  The  fre- 
quency in  youtli  is  to  be  accounted  for  by  the  fact  that  the  tuberosity 
is  a  downward  prolongation  of  the  epiphysis  and  remains  separated 
from  the  shaft  by  conjug-al  cartilage  until  growth  is  complete*!. 
Muller/  who  has  written  tlio  only  special  article  upon  the  subject,  col- 
lected seven  cases  and  adde<l  one  of  his  own.  To  these  may  be  added 
one  by  Kcyser  ^  and  one  by  Landsl)erg.'  The  size  of  the  fragment  has 
varied  in  length  from  two  to  live  centimetres,  and  in  one  exceptional 
case  (Richet)  the  rupture  ran  partly  through  the  tubercles  (both  legs) 
and  [jartly  through  the  ligamentuin  patelhe. 

Symptoms.  The  syniptotns  are  inability  to  use  the  limb  immediately 
following  the  effort,  which  sometimes  is  accompanied  by  a  cracking 
sound,  and  the  recognition  of  a  movable  lump  of  bone  alK>ut  two  inches 
below  the  patella.  On  pressing  this  lump  downward  and  backward 
against  the  tibia  crepitus  is  felt.  The  knee-joint  is  more  or  less  dis- 
tended by  an  effusion. 

Treatment.  The  treatment  is  to  press  the  fragment  into  place  and 
maintain  it  there  by  a  bandage  or  strips  of  adhesive  plaster  while  the 
limb  is  kept  cxtendeil  upon  a  splint  for  four  or  five  weeks.  Will,  who 
oj>ened  the  joint  under  the  impression  that  he  was  dealing  with  a  frac- 
ture of  the  patella,  utilized  his  incision  to  pin  the  fragment  in  place 
with  a  steel  drill,  and  obtained  a  good  result. 

The  ultimate  result  has  been  gootl  in  all  the  cases,  but  in  one  the 
restoration  of  motion  was  not  complete  until  after  a  year. 

2.  FEACTUEE8  OF  THE  SHAFT. 

Fractures  by  direct  violence  may  occur  at  any  point ;  tho.se  by  indi- 
rect violence  are  much  more  frequent  at  or  near  the  junction  of  the 
lower  and  middle  thirds  than  at  any  other  point.  It  seems  probable, 
as  taught  more  especially  by  Gosselin,  that  torsion  of  the  limb  is  an 
important  factor  in  tlie  production  of  the  fracture,  the  twist  being  due 
either  to  the  forcible  contraction  of  the  muscles  or  to  the  propulsion 
of  the  upper  portion  while  the  lower  one  is  fixed  by  the  pres.su re  of  the 
foot  upon  the  ground. 

The  varieties  of  fracture  coninion  to  other  long  bones  are  found  here, 
and  in  addition  a  special  variety,  tlu?  V^-shapod  fracture,  first  pointed 
out  by  Gosselin,  which  although  occasionally  found  elsewhere  is  much 
more  freijuent  in  the  leg.  In  these,  which  are  especially  frequent 
below  the  middle  of  the  bone,  the  upper  fragment  ternn'nates  in  front 
and  on  the  \mwr  side  in  a  more  or  less  sharp  triangidar  point,  the 
lower  fragm(!ut  presents  a  similar  point  posteriorly,  and  from  the  bottom 
of  the  dei)rcssi()n  in  the  lower  fragment  wiiicli  corresponds  to  the  first 
point  a  fissure  passes  spirally  downward  and  usuiilly  runs  into  the  ankle- 
joint,  sometimes  splitting  off  a  superficial  fragment  on  the  posterior 
a8i>ect  as  shown  in  Fig.  21  ;5.     The  extent  of  the  fissures  and  the  im- 

'  Miillcr:  Hoitriigi^  ziir  klin.  ("hir.,  Xovomber,  1RS7,  p.  ii.")". 
''  Koyscr:  Kcportt'd  in  S'iOons's  Annual,  ISSS,  vol.  ii.  p.  2CT. 
'  IjiiidsbiTt;;  Ccntnilblatt  fur  Cliir.,  Si'i>tciiib(;r  28,  1889. 
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plii-ntion  nf   flic  unkle-joint  give  this  variety  of  fracture  an  esj 
iniiMirUmcu. 

It  is  ijuito  nut;  fur  tiif  tiliia  alone  ici  Itf  liriiken  wlion  tlie  fracture  !S 
Ijv  indirect  viiik-iicc,  for  tlif  fHi-cc  coniimicf;  to  act,  if  oiilv   for  a   mo- 
rneiit.and  iircal^s  tiic  xjoikor  tilnila  all  the  more  easily, and  u.oially 
higher  |K>int  tiiun  liic  tii)ia. 

Tlie  .«iilK"utuncous  |)ositiun  of  llie  tibia  tliroiijrlioiil  iis  entire  length 
greatly  exposes  its  fnictnres  to  the  eliance  of  Ijccuininp  compound 
either  hy  lite  direct  actt'ui  of  the  cau.sjitive  violence  vviien  the  fracture 
is  direct,  or  by  the  |)cr('oration  of  the  skin  by  the  end  of  one  of  the 
fnigments,  usually  the  uoper  one,  when  tlie  fracture  is  indirect. 

The  (U.s|)hicenicnti5  show  the  nsiud  varieties,  but  the 
niosl  common  and  imjwrtant  is  the  projection  of  the 
lower  end  of  t  lie  U|iper  frajrment  when  it  terminates  in  an 
anterior  |)oint,  as  it  ustially  does,  the  contractit)n  of  the 
predominant  muscles  of  the  calf  aiding  it  by  ereatiui 
an  anterior  angular  displaccnieni. 


Fjo 


M 


In  additiiui  to  the  usual  !^ym]>tom.s  of  crepitus,! 

normal  mobility,  pain,  and   los.s  of  function,  there    i» 

also  the  irregidarity  in  the  outline  of  the  subcutaneous 

portion  of  the  tiitia  whii-h  may  often  be  recogni/e<l  by 

passing  the  linger  along  it.      It  is  not  alway.-i  possible 

to  s;iy   whetlier  or  not   the  fibida  is  i)roken  as  well  as 

the  tibia  without   making  a   more  .severe  and  jwiinfid 

e.Namination    than    the   need   of    the  infomiation   will 

jnstity.     M'hen  lM)lh  bones  are  broken  the  mobility  is 

usually    much    greater    than   when   the   tibia  alone  is 

brokt'u,  and  by   making  gentle  pressure  with  the  tingef 

along  the   line  of  the  Hbula  the  ]H)int  of  fracture  a^| 

Usually  be  tietermined.  ^H 

Beside  the  fretpient  complication  of  a  conininnicat- 

ing  woimd  of  the  skin,  and  the  comminution  which  is  so 

often  the  result  of  direct  violence,  injury  to  the  prin- 

_  ci|»td  vessels  is  (Hi-nsionally  met  with.     Nepveu,'  in  a 

V^u»pi-.i  fmciunv    Very   itmiplete  and    elalKirale    iiii|K'r   read    Ufore   the 

Surgical   ooeiety   of    Paris,  coIlwte<l  more   than    fifty 

cases,  among  which  aVe  found  examples  of  injurj'  to  Ixjth  tibials,  the 

|y'roni>al,  juid  the  nutrient  artery  of  the  tibia.     Injury-  to  the  tibial  or 

jHToneal    ner^•es  seems  to  l>o    miu^h    more    rare.      ALmrret    collected 

twcutv-H'ven  cases  of  aneurism   complicating  fracture,  five  of  which 

wen-  mistaken  for  abscess  and  openi'd.  ^H 

I  have  .sc'4'n  hemorrhage  o<'cur  from  the  anterior  tibial  on  the  eigfl^ 

<lay  after  fracture  by  direct  violence  without  displact-ment ;  the  rupture 

was  one  and  a  ouarter  inches  above  the  fRicture  ami  was  evidently  due 

to  bruising  of  the  artery  i)y  the  wheel  which  cause<l  the  fracture. 

A  simple  tmcture  witliout  j)ersistent  di.si>lacement  will  usually  iK-come 
firndy  consolidatc<I  in  six  weeks  ;  but  in  the  eomminufe<l  ones  and  in 
tlKw  that  are  oblique  with  {x^rsistent  displacement  the  callus  renisiins 
weak  much  longer.     Complete  recovery  is  long  delayed  by  rigiditj^   " 

'  .Sepvcu  ;  Bulletins  de  Ib  SocWtif  de  fhiruTgie,  liSTS,  p  385. 
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the  ankle,  tondi-rne-is  of  tht?  skin,  i'cehlenops  of  tlie  eirciilatum,  aird 
netinilgic  |«iiiis  wliicli  are  iiitiri'  i-uiiiitiuii  nftiT  fractures  of  llie  Icj;  tliaii 
aftt'P  thu^f  nf  utlitT  long  liono.s.  In  (lie  ntil  and  rlunimatic  this  delay 
is  f-[HH'i;illy  jn'oliiu^cil. 

If  ihf  snppiir.ition  lipcunK-s  five  after  a  f.'inn]>iiinid  fnicture  it  is  proli- 
alile  that  coMipIcte  rcfovt'rv  will  bv  |iust|Kuicd  lur  even  a  much  loiigur 
time,  and  that  sinuses  leading  down  to  bare  or  necrosed  hone  will  re- 
main ()|t('n  i'or  niauy  months  or  wiil  rcojica  at  intervals.  On  the  oilier 
liand,  tlie  snhciitaneons  position  ol'tlie  tiliia  makes  it  easier  to  drain  the 
oavitv  of  tlie  fractin-e  (liomaglilv  and  t<j  remove  splinters,  and  thus 
makes  the  danger  to  life  less  than  after  foui]iound  fracture  of  Imue.-  that 
are  more  lieeply  placed. 

»     Treatment.      Reduction  of  the  displ.aeement  am  generally   he  nuule 


^ 


^ 


Vnlkmnnn'a  upllnl  Tor  Wg. 

being  slightly  flexed  to  relax  tlie  muscles  of  the  calf.  In  the  moi'e 
dillicult  cases  in  vviiieli  s])asiu  of  the  muscles  oppos«*s  reduction  com- 
pression tif  the  ("cnutnd  arterv  lor  a  few  mituites,  as  suggested  hv  Ih'oea, 
has  sometime.-,  seemed  to  he  useful  in  my  e.xperience.  In  a  small  ]iro- 
jtortion  of  ciwe*  cum]>lete  reduction  is  impo.ssihle,  prohaldy  herause  of 
the  interposition  of  a  small  piece  of  hone  or  of  a  irmseular  huudle 
hetween  the  fragments. 

Maiutenauee  of  the  reduction  depemls  largely  ii|)ou  the  elciracter  of 
the  fracture  ;  when  this  i>  nearly  transversi'  and  toothed,  (he  displace- 
ment is  unlikely  to  reciu- ;  hut  when  it  is  ohli(|ue  the  ditlieidties  of 
complete  retention  may  he  great.  The  segment  of  (he  liml>  helow  the 
fnu'ture  is  too  short  to  permit  tnicti<ui  by  strips  of  adhesive  plaster,  as 
in  fnu'ture  of  the  tliigh.anil  the  surgeon  has  to  dc|ieu(l  upon  some  form 
of  splint  or  an   immovable  dressing,  neither  of  which  will  certainly 
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prevent  sliorteniiifr,  nitlioti):))  the  jinioiiiit  may  l»e  .so  slight  as   to  be 
williiiiit  pnictieiil  iiTijMirliiiice. 

Tlie  iisiiiil  routine  of  treatuieiit  in  simple  I'nictiires  without  niurkeil 
diii|ii:ieenienl  is  to  put  the  patient  in  lietl  witii  the  linih  in  a  Vulkmann 
splint  ( Figs.  .']1  ami  214)  fur  almiit  a  week  nr  until  tiie  swelling 
has  suli.-iided,  anil  tiien  to  en«is«'  it  in  ])t;ister  f)f'  Paris.  Inimetliate 
a[)plir:)tion  t)f  plaster  is  olijectinnahle  lieeanse  eitiier  the  swelling  is 
likely  to  inerease  and  make  the  (Iressini;  too  tie-ht,  or  it  will  diminish 
luid  leave  it  loo  loose.  'I'he  sto<'kinix  liivalve  plaster  splint  (Fig'.  21o) 
i»  a  convenient  nii-ans  of  eonihininjr  the  advaiituffes  of  the  priniar}' 
Volkniann  splint  an<l  the  later  enea.senient.  The  details  of  its  con- 
struction are  given  on  page  91.     Care  must  bo  taken  to  maintain  full 


Fro.  S!15. 


Ki(i.  216. 


Bivalve  or  itocklng  ipttnl. 


I'inlerior  gypaum  ajilint  nr  gutter. 


length  of  the  leg  an<l  to  avoid  angular  or  rotatory  displaeement  during^ 
the  hardening  of  the  plaster.  It  ean  lie  applied  while  the  injury  is 
reeent.  and  loosened  or  tighteneil  as  the  need  ari.ses,  and  it  permits 
easy  inspection  to  detect  and  correct  .such  displacements  as  may  occur 
beneath  it.  It  also  permits  m!is.sage  and  the  a]iplieation  and  change 
of  .«uch  dressings  as  may  be  nee«led  for  associatetl  wounds  of  the  .skin 
or  tor  blisters. 

It  may  become  so  loose  after  a  week  or  two  that  it  docs  not  [irojterly 
support  the  fragments,  and  should  then  lie  renewed.  It  should  be 
worn  luitil  nmliility  ean  no  longer  be  recognize<I,  usually  five  to  seven 
weeks,  and  the  (latient  csin  go  about  on  crutches  during  most  of  that 
time.  If  union  is  delaye<l  beyond  that  time  it  is  well  to  let  the  |mtient 
bear  part  of  his  weight  upon  the  foot  in  walking,  angular  displacement 
thereby  iH'ing  prevented  by  a  strong  plaster  encasement. 
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Instead  of  a  Volkmaim  splint  during  tlie  first  week  side  splints  of 
wood  or  wire  or  a  posterior  plaster  moulded  sjilint  (Fig.  216)  may  be 
used,  and  the}'  may  also,  es|)ecially  the  latter,  be  st^rviceable  during  the 
later  stages  if  wounds  of  the  anterior  soft  parts  require  dressing. 

A  number  of  devices  for  maintaining  continuous  traction  have  been 
suggested,  but  their  inherent  defects  are  sucli  that  they  have  never  come 
into  genend  use.     Figs.  217  and  218  show  two  such. 

Fig.  217. 


Dr.  NeiU'8  dressing  for  coiitliiuoiu  Iructioii. 

Direct  pressure  by  a  metal  ])in  or  a  pad  controlled  by  a  screw  was 
occasionally  used  wlion  tlie  projecting  end  of  the  upper  fragment  could 
not  otherwise  be  controlled  and  especially  if  it  threatened  to  perforate 
the  skin.  It  is  now  generally  deemed  better  to  expose  the  fracture  by 
incision  and  remove  the  cause. 

In  compound  fractures  the  i)ivalve  or  fenestrated  or  interrupted  splint 
may  be  used,  or  anterior  and  posterior  moulded  splints  one  of  which 
holds  the  fragments  in  place  while  the  other  is  removed  that  the  dress- 

Fifi.  218. 


<'(>iilinumis  traction  in  fracture  of  the  leg. 

ing  may  be  changed.  The  details  of  treatment  of  the  wound  are  here 
of  sjwcial  importance,  and  |)articiilarly  tiie  distinction  to  l)e  made 
between  fractures  tiiat  are  c(iin|H>uiid  l)y  direct  violence  and  those  by 
indirect  violence.  For  these  and  for  aiuhidatori/  treatment  the  reader 
is  referred  to  ( 'liaptcr  VI 1. 

Sus])ensi()n  may  be  employed  with  any  of  these  splints  and  often 
])romotes  comlurt  notably. 


3.  FEACTUEES  AT  THE  LOWEE  END  OF  THE  LEO. 

In  this  gi'oii]>  T  plnc(>  the  rare  fractures  of  both  bones  in  which  the 
lower  end  of  tiie  til)ia  is  crushed  or  sj)lintei'ed,  separation  of  the  lower 
epiphysis  of  tiic  til)ia  and  the  allied  sn|)ramaHeolar  fracture,  the  numer- 
ous and  vai'icd  fVactui'cs  of  one  or  both  bones  at  or  near  the  Joint  cause<l 
bv  forcil)le   iiivei-sioii  or  cversion  of  the  foot,  sometimes  aitled  by  the 
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weight  of  the  lioily,  of  wliicii  ttic  lunst  common  is  known  ae  Pott's 
fracture,  and  the  much  rarer  fnictiire  »f  (lie  jxisterior  articiilur  portion 
of  the  tiliia.  Tlic  feature  which  almost  all  have  in  couiniun  is  the 
acfi<iii  of  the  causative  violence  throiitih   the  fuot. 


FiO.  219. 


A.  Comminuted   Fracture  of  the  Lower  End  of  the  Tibia  with   Frac- 
ture of  the  Fibula. 

The  fractures  which  constitute  this  i;r(>n|>  arc  loo  rare  and  varie<l  to 
permit  a  systematic  description.  'Hie  tiljia  is  hnikeii  citlier  l>y  direct 
violence  acting  upon  its  side  to  crush  it,  or,  more  frcijiiently  apjMir- 
ently,  by  a  fall  from  a  height  in  which  the  hone  is  hroken  liy  a  trans- 
verse strain  and  then  its  lower  jinrtinn  s])lit  hy  the  penetration  into  it 
of  the  otiier.  Thtis,  in  a  case  rcjiortcd  hy  ChasKiii^nac  (he  tiliia  was 
hroken  fimr  tinger-hreadtlis  ahnve  the  joint  and  t!ie  Inwer  I'nigmcnt 
8j)lil  into  four  pici'cs ;  the  tilaila  was  hroken  at  two  j>laces  in  its  lower 
tiiird.  A  specimen  in  the  mnscnnt  at  Val  dt>  (iii'icc  is  slir>wn  in  Fig. 
219  ;  the  lower  end  of  the  tibia  was  hroken  into  six  fragments. 

Diagnosis.  The  diaguosis  must  be  made  by  recogintion  of  1  lie  abnor- 
mal mobility  and  the  iiinbility  <if  the  fragments  ;  proiiably  tiic  aid  of 
ansesthesia  would  always  be  necessiry  to  apjireciatinn  of  the  details. 

Treatment.  The  treatnient  must  aim  (o  ctfect  and  maintain  as  cont- 
plete  reduction  as  possible,  acting  upon  the  fragments  by  traction 
through  the  foot  and  by  direct  pressure.  The 
inijilication  of  tiic  juint  and  ihe  fre<|iicnt  derange- 
nuTit  of  the  articular  surface  by  fnignientation 
make  loss  oi"  function  in  the  ankle-joint  inevit- 
able, ami  therefore  the  foot  mu.st  be  maintained 
at  right  angles  t<i  the  leg  and  without  eversion  or 
inversion  of  the  sole  in  order  that  its  usefulness 
may  not  be  further  diminished  by  a  fixed  faulty 
posilioii.  li'  the  injury  is  ci>ni]M>und  by  direct 
violence  am|)ntati<iu  may  be  expecteti  to  give  a 
better  fiinclional  result  than  conservative  treut- 
nient  in  nmst  cases. 

li.  Supramalleolar  Fracture. 

This  term  was  created  by  Malgaigne  and  ap- 
plied to  fractures  whidi  for  the  most  part  were 
low  or  partial  forms  of  the  preceding  class,  the 
line  of  fracture  always  runuiiig  into  the  joint 
and  usually  comtiiinuting  the  cud  of  the  Imne, 
but  there  are  cases  in  which  the  tibia  is  broken 
across  within  an  inch  or  two  of  its  kiv/er  surface 
and  with  fracture  of  the  Hbuhi  at  or  above  the 
same  level.  I  have  seen  one  in  wliicii  the  tibia  was  broken  squarely 
across,  one  inch  above  its  lower  end,  tlie  fibidu  was  broken  at  the 
junction  of  the  upper  and  middle  thirds.  an<t  the  tip  of  the  external 
malleolus  was  liroken  olf.     Tillaux  '  was  able   to   produce   this   form 

'  Tillnux  :  AnatomiG  topogrnpliiqiie,  p.  1174. 
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experimentally  liy  inverfiion  of  the  foot,  and  says  the  fracture  then 
takes  place  tirst  in  the  (ihiila,  aii«l  only  in  tlie  tiliia  if  tiie  force  con- 
tinues to  art :  lie  rejiorts  one  case  in  wliirli  (lisldoitinii  of  the  upper 
end  of  the  fihtila  look  the  jihuv  of  frai'tiire  of  that  Ixinc,  tiie  line  of 
fracture  of  the  tiliia  lying  three  linger-hreadtlis  ahove  its  lower  sur- 
face. In  tlie  few  cases  I  have  seen  the  ineehauisin  could  not  he 
learned,  hut  I  see  no  reai^ou  to  tloubt  that  it  can  be  efteeted  also  by 
aversion  of  the  foot ;  in  the  e^ise  atiove  <]noted  (he  lower  fragment 
could  he  easily  tlispl;i<;ed  outward,  hut  not  inward. 

Diagnosis.  The  diairtiosis  is  made  hy  paiti  on  pressure  alonij  the 
line  of  fracture  and  on  pressing  the  foot  up  against  tlie  leg,  and  pos- 
sibly by  reeoguilion  of  ahiuinnal  mobility  and  crepitus. 

Treatment.  The  treatment  is  immobilization,  preferably  in  a  fixed 
dressing,  using  the  foot  to  control  the  ]Misition  <pf  the  lower  friigiuent. 


C.  Separation  of  the  Epiphysis  of  the  Tibia. 


Km.  220. 


I 
I 


This  is  more  freipient  than  that  of  the  upper  epiphysis,  11  to  4  in 
Bruns's  KMJ  c.{i.sc.s  of  all  kinds.  The  can.se 
ap[>ear.'j  to  Ix'  a  cross-strain  in  ever>iitn  ainl 
perhaps  in  inversion  of  the  fiKit,  sonieliuies  the 
result  of  great  violence  as  in  a  fall  from  a  hciglit, 
.sometimes  a  simple  twisting  of  the  foot  in  a 
misstcjt.  Experiments  indicate  that  it  may  lie 
produced  by  forcilile  dor.Siil  flexion  of  the  foot 
comhincd  with  pressure  against  the  sole. 

In  st)me  ca.ses.  as  in  Fig.  22(1,  the  outer  por- 
tion of  the  shaft  is  broken  off.  evidently  during 
eversiun ;  and  in  .sonie  the  injury  is  eunipoiitnl 
with  marked  [>rotrusion  of  the  shaft  through 
the  wound  on  the  inner  side.  The  fibula  is 
almost  always  broken  at  a  higher  point,  and 
although  the  nfiper  limit  of  its  own  i'pi|iliysis 
is  situatt'd  well  below  that  of  the  tibia  its  sepa- 
ration oeeasiuiially  takes  the  place  of  fracture 
of  the  shai't. 

Hutchinson  eolleeted  eight   reported  ea.ses  of 
arrest  of  growth  after  the   injury,  with   overgrowth  of  the  fibula  nn<I 
inversion  of  the  foot. 

The  priuii[»le  of  treatment  is  the  same  as  in  supramalleoliu-  fracture. 


Pofwratlon  of    thy    Ir.wer 
epiphy«ia      of      ttiu     tlblu. 


I>.  Fractures  by  Erersion  and  Abduction  of  the  Foot.     Pott's  Fracture. 

Hesidc  being  a  very  common  injury  (his  gains  special  importance 
from  tlte  iVetpteucy  with  which  (he  cardinal  principles  of  its  treatment 
are  overlooked  and  the  occasional  gn-at  di.s.nliility  which  results.  The 
lesions  vary  mui-h  in  extent  and  detail  ;  indeed,  oceasirmallv  fnictnre 
is  wholly  absent  and  some  of  the  forms  have  been  classed  with  «lislo- 
cations.  But  the.se  ditlerenees  are  due  either  to  alternative  lesions  or 
to  the  early  cesssttion  of  the  force  before  the  typical   form  has  Ijeen 
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weiglif  of  tlir  liiiily,  of  wliirli  the  nKwt  common  is  known  as  Pott's 
fracture,  ami  tin-  ntiu'li  vnn-v  fracture  oi'  llic  [x.slcriur  articular  jMirtion 
of  tilt'  tibia.  The  feature  wliich  alumst  all  have  in  eommon  is  the 
action  of  the  eaiisjitive  violence   tliroiiph   the  Inot. 

A.  Comminuted    Fracture  of  the  Lower  End  of   the  Tibia  with   Frac- 
ture of  the  Fibula. 

The  fraetures  whicii  constitute  this  ;;roup  are  too  rare  ami  varied  to 
permit  a  t.ystemalic  (leseri]iti(in.  Tlic  tibia  is  broken  either  by  direct 
violence  actinir  u]iiin  its  side  to  enish  it,  or,  more  irecjucntlv  appar- 
ently, by  a  fall  from  a  lieijiht  in  which  the  bnne  is  broketr  by  a  trans- 
vers<"  strain  and  then  its  lii«(>r  porliim  split  by  the  penetration  into  it 
of  the  other.  Thus,  in  a  case  reported  by  C'hass;iiLnia<'  the  titiia  was 
broken  four  tinjrer-breaiiths  above  the  joint  and  the  lower  fraj;ment 
split  into  four  pieces;  the  fibula  was  liroken  at  two  places  in  its  lower 
thiixl.  A  specimen  in  the  museiun  at  Val  de  CJrAee  is  shown  in  Fijj. 
219;  the  hiwer  end  ot"  t!ic  tibia  was  broken  into  six  fVajituenls. 

Diagnosis.  Tlie  diufxnosis  must  iie  made  by  recojinitinn  of  the  almor- 
nial  mobility  and  the  moliility  of  the  frafruH'Uts  ;  [irobably  the  aid  ui' 
antesthesia  wuuhl  always  be  necessary  to  a|i])reciation  rif  the  details. 

Treatment,  Tlie  treatnu-nt  nmst  aim  to  eired  and  maintain  as  com- 
plete reduction  as  possible,  actinj;  upim  the  frapnents  by  traction 
throujih  the  foot  and  by  direct  pressure.  The 
implication  of  the  joint  and  the  fre()uent  derange- 
ment of  the  articular  surface  by  frairmentation 
make  loss  of  function  in  the  ankle-joint  inevit- 
able, and  therefore  the  loot  must  be  maintained 
at  rifiht  atifrles  to  the  leji  and  without  eversion  or 
inversion  of  the  sole  in  order  that  its  usefulness 
may  not  be  furllicr  diuiiuislied  by  a  fixed  faulty 
(Misition.  If  the  injury  is  c(nn]>ound  by  dirci-t 
vitilence  ainputatiou  may  be  expecte<l  to  pive  a 
better  functional  result  than  conservative  treat- 
ment in  most  cases. 

H.  Supramalleolar  Fracture. 

Tlii.s  term  was  created  by  Mal^aifjue  and  ap- 
plied to  fnietiire-;  whicli  for  the  most  part  were 
low  or  partial  forms  of  the  preceiliu^  <dass,  tlie 
line  of  i'ractiire  always  running-  into  the  joint 
and  usually  comtuinutinfr  the  vitd  oi"  tlie  bone, 
but  there  are  cases  in  wliich  the  tibia  is  broken 
across  within  an  inch  or  two  of  its  lower  surface 
and  with  fnicture  of  the  fibula  at  or  above  the 
same  level.  I  have  seen  one  in  which  the  tibia  was  broken  srpiarely 
across,  one  inch  above  its  lower  cud.  the  iibuln  was  broken  at  the 
Junction  of  the  upper  and  middle  thirds,  and  the  tip  of  the  external 
mallcidus  was  broken  of!'.     Tillaux  '  was  aide  to  produce   this   form 

'  Tillaux  :  Aimtomic  topugrajjliiquc,  p.  1174. 
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exi»erimeiit;illy  l)y  inversion  of  tlio  foot,  and  savR  the  fracture  then 
takes  place  first  in  the  filnila,  ati<]  miiy  in  the  til>ia  if  tlie  force  cnn- 
tinnts  to  act ;  he  re[)orts  one  ease  in  which  dislocation  of  tlic  ii|)]ht 
end  of  the  Hltuhi  ttnik  tlie  nlaee  of  tructure  of  that  hone,  the  line  of 
fi-acttire  of  the  til)ia  lying  three  finger-hreadtlis  ahove  its  lower  sur- 
face. In  the  few  cases  I  have  seen  the  niechaiiisin  could  not  lie 
learned,  Init  I  see  no  reason  t«  douht  that  it  ciin  lie  ett'eetei!  also  by 
eversion  of  the  foot ;  in  the  c^ise  silnive  <jiroted  the  lower  fragment 
could  be  easily  displaeed  outward,  but  not  inward. 

Diagnosis.  The  diagnosis  is  made  by  ])ain  on  pressure  along  tiie 
line  of  fracture  and  on  pressing  the  foot  np  against  the  leg,  and  pos- 
sibly by  recognition  of  abnormal  mobility  and  crepitus. 

Treatment.  The  treatment  is  immobilization,  preferably  in  a  fi.xe<l 
dressing,  using  tlie  foot  to  control  the  position  of  the  lower  fnignicnt. 


Fio.  220. 


C.  Separation  of  the  Epiphysis  of  the  Tibia. 

Thi-s  is  more  frcipient  than  that  of  tlie  upper  epiphysis,  11  to  4  in 
Brnns's  KHt  cases  of  all  kimls.  The  cau.se 
ap|H^ars  to  he  a  cross-strain  in  eversion  anil 
perhaps  in  inversion  id'  the  foot,  sometimes  the 
result  of  great  violence  as  in  a  fall  iVoni  a  height, 
sometimes  a  siiii|)te  twisting  of  the  foot  in  a 
mi.sstep.  E.\periments  imiicjite  that  it  may  be 
produced  hv  forcible  divrsal  Hexion  of  the  font 
comhiiiud  with  (iressure  against  the  sole. 

In  some  cases,  as  in  Fig.  '220,  the  outer  por- 
tion of  the  shat'l  is  broken  off,  evidently  during 
eversion  ;  and  in  some  the  injury  is  conijiound 
with  marked  ]irotrusion  of  the  shaft  through 
the  wound  on  the  inner  side.  The  Hbula  is 
almost  always  broken  at  a  higher  ])oint,  and 
although  the  njiper  limit  of  its  own  epiphysis 
is  situated  well  below  that  of  the  tibia  its  se|ia- 
ration  («;easionally  takes  the  place  of  fmeture 
of  the  shaft. 

Hnteliinson  eolleeted  eiglit  reporte<l  cjises  of 
arrest  of  growth  after  liie   injury,  with   overgrowth  of  the  fibula  ami 
inverNiou  of  the  foot. 

The  priiii-ipie  of  treatment  is  the  same  as  in  snpnimallcolar  friieture. 


Sppnration  of  the  lower 
cpl|ihy»is  or  tbc-  tibia. 
(Bitr.ss.) 


D.  Fractures  by  Eversion  and  Abduction  of  the  Foot.     Pott's  Fracture. 

Beside  being  a  very  common  injury  this  g-.iins  sfieeial  importance 
from  the  tVeipieney  with  which  tlie  cardinal  prineipiles  of  its  treatment 
are  overlooked  and  the  occasional  great  disability  which  results.  The 
lesions  vary  much  in  extent  and  detail ;  indeed,  ticcasionally  fracture' 
is  wholly  aljsent  and  some  of  the  forms  have  been  classed  with  dislo- 
cations. But  these  differences  are  due  either  to  alternative  lesions  or 
to  the  early  cessation  of  the  force   before  the  typical    form  has  Iveen 
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rcac'lifi],  ami  (lie  uunle  of  prcMluctioii  in  it.-i  two  forms  is  constant,  so 
that  all  the  viiriations  are  parts  of  a  sinj^le  noi^ological  entity.  The 
ililfcrenci's  rnakii  a  iiaine  aiiatoiiiicallv  <ii'srri|>tive  of  the  groii|)  almost 
iniiiossiljle;  the  one  aimve  given,  Iki.-imI  uti  tlic  ininle  of  prwliictioii,  is 
usffiil  to  {]istinglli^h  llic  group  frutii  tliv  f'olluw  lug  one  vvliicli  has  cor- 
taiu  points  of  resenihlatiw,  an<l  correcilv  iiifluik-s  all  the  forms,  but  it 
iu  not  sditable  for  current  use;  the  alternative  title.  Pott's  fracture, 
has  not  only  the  attvantage  of  convenience  hnt  also  that  of  long  asso- 
i'iatinii  with  the  injury.  It  deserves,  I  think,  to  he  retained  as  the 
prineij>al  name. 

Cause  and  Pathology.     The  cause  h  a  twist  of  the  foot — eversion 
and  abtluction — aidcnl  soniewhat  by  the  weiglit  of  the  body.     Aecord- 

Fio.  221. 


Polt's  fracture,  rlKlit  aide ;  showing  outward  dliplocemeiit  and  absence  of  eversion. 

ing  as  the  eversion  or  the  abduction  ])r«)oniinates  the  le.sions  take  one 
or  the  other  of  two  easily  distinguishable  forms,  as  follows: 

If  eversion  is  the  sole,  or  main,  niovcinent  the  force  is  exerted 
through  tlie  internal  lateral  ligament  and  breaks  the  intrrnal  malleolus 
.■<<|unrely  olf  at  its  base;  then  it  presses  the  external  malli'olns  out- 
ward, ru])turing  the  tiliio-iibidar  ligament,  and  breaks  the  fibula  close 
above  the  malicobis.  S>tnetifnes,  instead  of  juire  rupture  of  the  tibio- 
fibular ligimient,  there  is  avnlstun  of  the  portion  of  the  tibia  to  which 
it  is  nttnebcd,  iti  frortt  or  liebind  or  both,  Init  I  believe  this  to  be  rare. 
These  lesions  can  be  easilv  |iroilueeiI  cxiK'rimi'ntally  by  (ixing  the  foot 
in  a  vise  and  (iressing  the  upper  part  of  the  leg  outward. 

If,  on  the  other  hand,  abibietiun  of  the  front  of  the  foot  is  the 
principal  movement   the    first  and   la.st   of  these  three  lesions  vary : 


Fracluro,  2  months  old  ,  BacV.waT<i  ■Di«v>V»«i«vo«>T\V. 
S««9  Blso  Plato  XXIV.,  Fig.  \. 


i 


Fig.  1.— Polte'   Fracture  by  Abduction;  same  as  Plate  XXIII..  Fig.  S. 


I 


Fig.  S.— Bimalleolar  Fracture  by  Everaion  ;      Boy.  14  years;      External 
Malleolus  separated  at  Epiphyseal   Line;  Fraclur*  ci<  \n\«Txv».\ 
Malleolus  does  not  show,  but  was  recoQV\\x«<^  ci\\t\\<i%V\'^ - 
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Wfi|irlit  of  tlie  txuly,  of  wliicli  tlie  most  common  is  known  as  Pott's 
frarluR",  iind  tlie  iiiitcli  rarer  fracturi'  of  ilif  jHistci'ior  articular  jx)rtion 
of  ttio  til»i:».  'I'lic  ffiitiiro  wliioli  almost  all  havo  in  rommoii  is  the 
action  ot"  till'  caii.^ativL'  violence  throng-li  the  foiit. 

A.  Commiiiiited    Fracture  of   the  Lower  End  of  the  Tibia  with    Frac- 
ture of  the  Fibula. 

The  fractures  wlii(^li  roiistiliitt!  this  »;jnmj)  are  too  rare  and  varied  to 
permit  a  systematic  (lc.s.'ri|ition.  'Ihu  tibia  i.s  liroken  either  i)y  direct 
violence  acting  ii|H)n  its  side  to  crush  it,  or,  more  frequently  apjiar- 
ently,  by  a  fall  frnm  a  heifrht  in  whicli  the  lione  is  broken  by  a  trans- 
verse .strain  and  iben  its  iuwer  portion  split  l)y  the  peiietnilioii  into  it 
of  tile  other.  Thus,  iii  a  caj-e  reported  by  t'liassjiiunae  the  tibia  was 
broken  tlnir  tin};er-bn'a<lths  aliove  the  joint  and  the  Inwer  fragment 
split  into  four  pieces;  the  fibula  was  broken  at  two  places  in  its  lower 
third.  A  specimen  in  the  museum  at  \i\\  de  (inlce  is  shown  in  Fig. 
219;  the  lower  end  of  the  tibia  was  broken  into  six  fnigmeirts. 

Diagnosis.  The  diagnosis  nuist  Ik'  made  l)y  recognition  of  the  abnor- 
mal (nobility  and  tiie  mobility  of  tiie  fragments;  probably  the  aid  of 
ana'sthe.--ia  woidd  always  be  iieces.siiry  to  aj>preciation  of  the  details. 

Treatment,  The  treatment  must  aim  to  etfeet  and  maintain  as  com- 
plete reduction  a.s  po.*sible,  acting  ii)ion  the  fragments  by  tniction 
througli  the  foot  and  by  direct  jn'essure.  Tlie 
implication  of  the  juint  and  the  frefpient  derange- 
ment of  the  articular  surfSiee  by  fragmentation 
make  loss  of  function  in  tlie  ankle-joint  inevit- 
able, and  thcrefVire  the  foot  mnst  be  maintained 
at  right  angles  to  the  leg  and  without  eversion  or 
inversion  of  the  .sole  in  order  that  its  usefulness 
may  not  be  ftirtber  diminished  by  a  ti.\ed  faulty 
|Misition.  If  the  injury  is  com|Miund  by  iiire<'t 
violence  amimtatiou  may  be  ex]K'cted  to  give  a 
better  fmietional  result  than  conservative  treat- 
ment in  most  cases. 

B.  Supramalleolar  Fracture. 

This  term  was  created  by  Malgaigne  and  np- 
l>lied  to  fra<'tures  which  for  the  most  jnirt  were 
low  or  ]i;utial  forms  of  the  ]incediuL'  class,  the 
line  of  fra<-ttire  always  running  into  the  joint 
and  usually  comminuting  the  end  of  the  bone, 
but  there  are  ca.^es  in  which  the  tibia  is  broken 
across  within  an  inch  or  two  of  its  lower  suriiice 
and  with  fi-acture  <if  tlie  libiila  at  or  above  the 
same  level.  I  have  seen  one  in  which  (he  tibia  was  broken  sfpiarely 
across,  one  inch  above  its  lower  end,  the  fibula  was  broken  at  tiie 
junction  of  the  upper  and  middle  thirds,  and  the  tip  of  the  external 
malleolus  was  broken  oH'.  Tillaux'  was  able  to  produce  this  form 
'  Tillaux  :  .\imtuciiie  ta|i<igra|iliii|ur,  \i.  1174. 


CiKuminutt'd  fnKUuru 
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ex]ioritn<'ut;i!ly  by  inversion  of  the  fmit,  and  says  tlie  fracture  then 
takos  place  lir.st  in  tlie  tilmla,  and  only  in  tht.>  tibia  if  thi"  force  con- 
tinues ti)  act  ;  lie  rejiort.s  one  ease  in  wliicli  dislocation  of  the  iipjier 
end  of  the  iiltula  took  tlie  jilaee  of  t'raetiire  of  lliat  lione,  the  line  of 
fracture  of  the  tibia  lying  three  finger-brea<Itlis  above  its  lower  sur- 
face. In  the  few  csiscs  I  liave  seen  the  nieelianisni  could  not  Iw 
learned,  but  I  see  no  reason  to  doubt  that  it  C4in  be  effected  also  by 
evcrsion  of  the  foot;  in  the  Ciisc  above  <|Uoted  the  lower  fragment 
could  be  easily  disjilaeed  outward,  but  not  inward. 

Diagnosis.  The  diagnosis  is  made  by  pain  on  pressure  along  the 
line  of  fracture  and  on  pressing  the  foot  up  against  the  leg,  and  pos- 
sibly by  recognition  of  abnormal  mobility  and  crepitus. 

Treatment.  The  tri'atnient  is  imiiKibili/ation.  prel'erably  in  a  fi.xed 
dressing,  using  the  foot  to  control  the  posititm  of  the  lower  fr:ij;iuent. 


C.  Separation  of  the  Epiphysis  of  the  Tibia. 


Fifi.  220. 


• 

I 
I 


This  is  more  fro»pient  than  that  of  the  upper  epi|>hysis,  11  to  4  in 
Brnns's  KM)  cases  of  all  kinds.  Tlie  e;utse 
a[>]>ears  to  be  a  cross-strain  in  ever-.ion  and 
jierhaps  in  inversion  of  the  foot,  sometimes  the 
result  of  great  violen<"e  as  in  a  fall  from  a  height, 
sometimes  a  simple  twisting  of  the  foot  in  a 
misstep.  E.xperirnents  indicate  thai  it  may  be 
(inHhieetl  liy  finvible  dorsal  tle.vion  of  the  ftwt 
combined  with  pressure  against  the  sole. 

In  some  eases,  as  in  Fi;r.  220,  the  outer  ])or- 
tion  of  the  shaft  is  broken  otf,  evidently  during 
eversiou  ;  and  in  some  the  injury  is  etimpotmd 
with  marked  protrusion  of  the  shaft  through 
the  Wound  on  the  inner  side.  The  (ilmla  is 
almost  always  broken  at  a  higher  point,  and 
although  the  upper  limit  of  its  own  epi|»liysis 
is  situatcil  well  below  that  of  the  libi.a  its  sepa- 
ration occasionally  takes  the  place  of  fracture 
of  the  shaft. 

Hutchinson  collected  eifilit  reported  cases  of 
arrest  of  growth  after  the   injury,  with   overgrowth  of  the  fibida  and 
inversion  of  the  foot. 

The  principle  of  treatment  is  the  same  as  in  supratnalieolar  fracture. 

D.  Fractures  by  Eversion  and  Abduction  of  the  Foot.     Pott's  Fracture. 

Beside  being  a  very  common  injury  this  trains  s|>cci;d  importance 
from  the  frequeticy  with  which  the  cardinal  principles  of  its  tv<'almi'nt 
are  overlooked  and  (he  oreasioual  great  disability  which  results.  The 
lesions  vary  much  in  extent  and  detail ;  indeed,  occasionally  fracture 
is  wholly  absent  and  some  of  the  forms  have  been  cla.ssed  with  dislo- 
cations. But  these  difVerenees  are  due  either  to  alternative  lesions  or 
to  the  early  ccssjition  of  the  force   before  the  typical    form   has  been 


Sppnmtlon  of  the  lower 
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of  each.  One  Ls  the  rotation  of  the  internal  malleolus  alMHit  an 
antenvfujstt'rior  axis  so  tliat  it^  t"ractiirf<J  siirfat-e  lies  parallel  to  and 
just  iK'neatli  the  jskin,  the  fragment  being  exceptionallv  pmniiuent  ami 
movalile.  The  other  is  the  interpa.ti'ition  between  the  malleolus  and  the 
tibia  of  a  large  strip  of  periotiteum  torn  from  the  tibia;  in  this  condi- 
tion also  the  malleolus  i«  exi'eptionallv  pntrninent  and  movable.  In 
all  my  four  cases  the  fracture  was  ex|M>seil  an<l  reudjiistmeut  made 
through  an  incision  ;  recovery  followed  with  full  n.>storation  of  func- 
tion. 

Another  occasional  complication  is  the  bi^eaking  of  the  posterior  lip 
of  the  articular  surface  of  the  tibia.     (See  Section  I>.) 

Another,  not  very  uncomniun,  complication  of  the  first  variety  is 
Liceration  of  the  skin  on  the  inucr  side  l)y  the  end  of  the  tibia,  wnidi 
may  project  through  the  wound  ;  this  is  due  to  the  pn>longation  of  flie 
action  after  fracture,  by  which  the  foot  is  forced  outwartl  and  evertoti 
and  the  skin  torn  acn**.-*  the  broken  edge  of  the  tibia.  The  displace- 
ment is  of  the  frK>t  (astragalus)  and  outer  malleolus  outward  and  back- 
ward. This  «li.-placement  is  usually  slight,  a  quarter  of  an  inch,  but 
it  may  be  much  more,  and  the  backward  displacement  is  sometimes  *o 
great  that  the  Ixxly  of  the  astragalus  lies  almost  wholly  behind  the 
tibia. 

Symptoms.  The  appearance  of  the  region  is  usually  so  characteristic  fl 
that  the  di;jgnosis  can  be  made  at  a  glance,  the  characteristic  feature 
l»eing  the  outward  dis])lacement  of  tlie  fiKit  and  the  corresiK>nding  pn>ni- 
inence  of  the  internal  malleolus  or  the  adjoining  portion  of  the  tibia 
<Fig.  221);  in  the  marketl  cases  the  Iwickwanl  displacement  is  also 
plainly  to  be  seen  (Fig.  222).  The  former  is  most  apjwrent  when  the 
muscles  are  relaxe<l,  as  by  anaesthesia,  or  when  swelling  is  absent.  ^ 

The  }>athognomonic  signs  are  abnormal  lateral  mobility  at  the  ankle,  H 
which  can  ite  shown  by  grasping  the  foot  with  one  hand  s«i  that  the 
ptistcrior  |)ortion  of  the  sole  rests  in  the  p:dm,  with  the  thumb  close 
below  the  external  mallefdus,  and  the  index-finger  Ix'low  the  internal 
malleolus,  and  moving  it  botlily  inward  and  outward  while  the  other 
hand  grasps  the  leg  alxtve  the  ankle  and  steadies  it  (Figs.  223  and 
224).  This  manipulation  s<imetiuies  pro<lucos  a  distinct  click  by  the 
imp-ict  of  the  astragalus  agsiinst  the  internal  malleolus  or  of  the  exter- 
nal inalletilus  agjiinst  the  tilda. 

Ill  like  uianiicr  abnormal  mobility  backward  and  forward  can  some- 
times \k  shown  by  clasping  the  Ixwk  of  the  heel  with  the  fingi-rs  of 
both  hands,  placing  the  thumbs  on  the  front  of  the  lower  part  of  the 
tibia,  and  tlicn  alternately  lifting  the  fiwt  and  allowing  it  to  drop  back, 
the  patient  being  reouml)ent. 

Three  [Miiuts  of  ten<lerness  on  pressure  are  constant  and  character- 
istic:  one  in  front  of  the  position  of  the  tibio-fibular  liirament,  that  is, 
in  the  gnwve  betwwn  the  tibia  and  the  external  mallet>lus,  showing 
the  nipture  of  this  ligament ;  one  at  the  base  of  the  internal  malleolus  ■ 
or  near  its  anterior  Ixinlor  or  just  in  front  of  it,  marking  the  fnirture  ^ 
of  the  malleolus  or  the  rnjiture  of  the  anterior  jx>rtion  of  the  lateral 
ligament ;  the  third  over  the  outer  asj)ect  of  the  libula,  clos*.-  above  the 
oialleolus  in  the  first  variety,  an  inch  or  so  higher  in  the  second,  mark 
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lag  the  fracture  of  the  Hlmla.  Ahnornuil  mobility  of  the  two  frag- 
ments may  sonietiines  be  recogniziible. 

Marked  ecoliymosls  appears  l>eiicath  the  external  malleolus  and 
usually  also  lioiu-adi  tiie  internal. 

Pressure  upwanl  ag-ainst  the  lieel  is  not  {>ainful,  and  the  jmtient  can 
sometimes  walk  if  he  .steiM  carefully  and  without  much  movement  in 
the  ankle-joint. 

Prognosis.     If  reduction  is  minln   and  maintained   the  prognosis  is 


Kio.  223. 


Fig.  224. 


Pnlt's  fmrturt? :  nictliod  (if  recopilzlnfE  Mhnormal  lateral  mobtlUy. 


good,  the  patient  ahno.st  always  regaining  full  use  nf  the  jdint,  but  if 
either  liaekwanl  or  outward  displacement  jiersist-;  (Figs.  225  and  226) 
the  disability  is  likely  to  be  marked,  liiiekward  dis|)liK'eitient  limits 
dorsd  flexion  at  the  ankle,  and  the  jiaticnt  is,  therefore,  obliged  to  turn 
the  toes  well  outward  in  walking;  outward  disjilaceiuent  brings  the 
M'eight  of  the  liody  too  far  to  the  inner  side  of  the  foot  and  tlius  pro- 
duces a  strain  n|»an  (he  internal  lateral  ligsimcnt  which  promfttly  causes 
fatigue  and  |)ain. 
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Treatment.  Rpfliirtion,  tn  raoilitatc  wliii-li  njitprsthcsia  is  sometimes 
ailvis;il)le,  is  made  l)_v  jirt'ssiiifr  tlie  cjilciuUMitn  forwanl  and  inward;  the 
hand  is  placi'd  against  tlio  hack  and  outer  side  of  the  heel  and  pressed 
forward  and  thuii  foreildy  inward.  It  is  liesit  niaintaineil  \>y  a  poste- 
rior ami  a  lateral  |)lastef  splint,  siirh  as  tliose  shown  in  Fips.  227  and 
228.  Tlicv  are  iircfcralik'  lo  (•<iiii|ili'tc  erwascmciit  in  plaster  lieeause 
they  permit  inspection  of  tlie  inner  side  of  the  ankle  and  llie  immediate 


Fio.  225. 


Kio.  226. 


Old  Putla  rraclure:  oalwanl 
diaplnoctnent. 


The  nunv ;  backward  dUpUcomont. 


detection  of  rccnrrciiee,  and  to  wooden  splints  {V\^.  22tl)  lieeause  they 
are  more  secure.  They  can  Ue  conveniently  made  of  a  four-incii  pla.ster 
roller  by  soaking  it  and  runninp  it  back  and  forth  on  a  talde  until 
twelve  or  tifteen  layers  of  snitahle  lenfrtli  have  been  pnt  together.  The 
posterior  s]iliiit  should  extend  from  the  toes,  along  the  sole,  and  up  the 
cidf  nearly  tu  the  knee.  The  lateral  one  slioiiKI  begin  just  in  IVont  of 
the  external   malleobis,  pass  over  tiu'  doi-suni  of  the  loot  to  ihe  inner 
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Miie,  iindrr  tlic  sole,  aiul  up  al(tni;  the  uiiter  siilc  of  tlip  le^  to  tlip  siuiic 
lioiglit.     Tlit'V  are  siuigly  motiltlctl  ami  lioimd  to  the  limb  wliilo  still 


Fio.  227. 


I'olls  fmclurc:  [u.sUrlar  j'lastcr  splint. 


wet  with  a  roller-bandagp  which  nitty  be  romove'l  after  the  plaster 
has  set,  its  place  being  taken  by  a  few  turns  of  a  bandage  just  above 


Fio.  228. 


¥ 


ViltK  rriicture:  li>lcr»l  plosli-r  siilliit. 


the  ankle  and   at  che   uj>per  end  i>f  tiie  splint.     While  the  plaster  is 
setting  reduction  must  be  maintained  by  an  a.ssi.stant  or  by  resting  tlie 


Fio.  229. 


Uupti)  trcn's  splint. 

heel  on  a  sand-bag  with  the  limb  in  outward  rotation  .so  that  the  foot 
will  be  pressed  inrward  and  inward.  I  have  .sometimes  placed  the 
lateral  splint  on  the  inner  side. 

Such  a  splint  nniy  be  eonvenicntly  and  safely  applied  immediately 
after  the  accident,  for  if  slningulatiftn  slionld  tlirealiii  (he  circular 
bandages  can  bo  loo.seneil  sufticiently  to  relieve  the  constrietion  without 
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distiirhiii^  the  |Hi«iiti<in  of  the  fwjt.  If  apjilioil  wliilt-  ilit*  limb  is  swoT 
leii  the  Khriiikiiig  ran  be  met  by  tightening  the  eireiilar  bands,  but  it 
13  l)etter  to  ap|>!y  a  new  one  after  a  few  dav;?. 

In  emu  pull  nil  fracture  with  a  small  wound  infection  can  generiillv  l»e 
avoide<i  by  the  usual  measures,  and  a  go«xl  result  obtained.  If  the 
wound  is  or  should  become  infected  drainage  must  be  made  on  Iwth 


Ki<i.  l!30. 


Fwj.  231. 


Pott'D  mcture :  Mine  cut  u  In  Flg<.  226  Bnd  22(1 ;  sliiiwInK  rcfitilt  of  operation. 


side?,  uih!  the  i'nnt  kept  siauire  upon  the  leg  that  its  iisefulncsM  may  be 
an  great  us  jiossilile  :i(tor  the  prolmljlc  result  of  aiiehylosis. 

In  the  rare  eases  of  rnltiflon  of  Ihf  iult'nial  niullailiDi  or  intcrposUlon 
of  a  strip  of  periimfeum  the  condition  should  be  eorreutetl  through  an 
open  incision. 

In  old  fravturcit  irilli  iinrrdiircri  dtHplacfmenf  relief  nan  be  liad  only  by 
openition.  Siiprarirallcolur  osteotomy  eniibles  tlx'  foot  to  be  brought 
ba<'k  into  line  wild  the  !<■<:,  but  does  nut  eorrect  tlie  biiekw;ir<l  displaee- 
raeiit  wliicli  nliiKisI  alway.-  corxisls.  I  have  never  eiiiployi'd  it,  but 
have  always  resorted  to  a  ioriiial  alti'm[il  to  bring  lite  a.stnigjdus  and 
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external  malteohis  Imck  to  their  pla<%8,  using  two  lateral  incisions,  as 

f..||..w>  (Fit:.-!.  'M),  2;}1): 

One  iru'isioii  Iu'^'Itis  :U  (ho  frimt  <pf  tlio  tiliiila  llirw  iiiclios  alxivc  tlie 
ankle,  is  earriwl  duwinvan],  passiiifj  iti  rmiit  of  the  iiialli'i>lu.*,  and  tlien 
cnrveil  furwani  im  the  ^si(^e  of  tlie  foot ;  the  fracture  is  exjHJsed  and  tlie 
lower  fragment  afraiii  detached.  Tlie  :*econd  incir^ion  begins  on  tfie 
inner  side  of  ilie  lihia  at  the  sitae  level  as  the  first  an<l  passes  dowir  to 
the  front  of  tite  iiialleoliis  and  thence  forv\ar<l  to  nriievond  tiie  tuhercle 
of  tile  scaphoid.  Thrungh  it  the  internal  iiialleohis,  if  it  was  liinUen 
otl"  in  the  original  injury,  is  agjiin  ilctached  from  the  tibia  with  a  chisel, 
and  the  enil  of  the  tibia  protruded  so  tlial  it  is  easy  to  liberate  the 
astriigalus  an<l  cut  away  any  new  growth  of  bone  that  may  have  formed 
on  the  back  of  the  tibia.  The  foot  is  then  easily  restore<l  to  place,  the 
incisions  closi-d.  and  a  l)ulky  dressing  applied  and  covereti  with  jilaster 
of  Paris.  In  tiie  tiinc  or  ten  cases  in  which  I  lunc  ilone  this  tlie  res- 
tomtion  of  form  lias  been  coniplete,  an<l  that  of  function  always 
an  iiiipmvement  upon  ilic  ]irc\ious  condition  and  >H)nietiine8  a  very 
marki-Ml  one. 


£.  Fractures  of  the  Malleoli  by  Inversion  of  the  Foot. 

This  injnrr,  which  also  is  a  eoninion  one,  presents  sevenil  varieties 
dift'ering  no(;ibly  in  the  extent  of  the  lesions,  the  inmietliate  disability, 
and  the  prognosis.  The  libtila  may  be  alone  broken  at  or  close  above 
tlie  bast>  of  (he  malleolus  or  at  the  e])iphyseal  line  in  the  yiHing,  or 
with  it^  fracture  may  be  as-ociated  that  of  the  tip  oi'  the  intcriiid  mal- 
leolus or  one  |>a.ssing  nbliipicly  upward  and  inwanl  tlinniLdi  the  tibia 
and  separjiting  a  fRignient  cnmpo^i'd  of  the  iu(erual  nialleohis  and  a  con- 
sidenible  portion  of  the  adjoining  bone  (Plates  XXIV.,  XXV.).  The 
variations  a|>])ear  to  be  due  to  diti'ercnces  in  the  amount  or  force  of  the 
inversion  ami  to  the  extent  to  which  the  weight  of  the  bixly  acts  as  a  fac- 
tor. Tims,  the  first  ellect  of  inversion  is  (o  ijreak  the  filmla  ;  if  the  move- 
ment is  contimicd,  or  |)ossibly  if  its  direction  is  Himewhat  different, 
the  astragahis  presses  against  and  breaks  od'  the  (i|)  «if  the  internal 
malleolus;  but  if  the  weight  of  (he  Imdy  is  adiled,  as  in  a  fall  upon 
the  inverted  f(Kit,  the  astragalus  jircsses  upward  and  inward  agsiin.st 
the  inner  portion  of  tfie  tibiti  ami  lireaks  of}' the  larger  fragment. 

The  (ir>t  fonii  of  the  injury,  fnicture  of  (hr  external  malleolus  or 
filiula  alone,  is  of  slight  importance,  [irnducirig  no  dis[ilacemcnt  of  the 
astnigalus  and  getting  well  under  a  simple  protective  drcr^siug.  The 
same  is  nearly  eipudly  true  of  the  second  form,  added  fracture  of  (he 
tip  of  the  internal  malleoli^,  but  more  time  is  required  before  the  lind) 
can  be  freely  used.  The  third  form  is  much  more  serious  and  usually 
results  in  con-iidenible  restri<'tion  ol' motion  at  the  joint. 

Diagnosis.  The  diagnosis  is  niade  in  (he  Hist  two  varieties  by  recog- 
nition of  tenderness  on  pressure  at  the  lines  of  fracture  and  of  inde- 
pendent mobility  of  the  external  malleolns  by  pressing  its  tip  inward 
while  another  finger  is  jthn-iil  at  the  .st>at  of  fracture  to  feci  the  tilting 
of  the  upper  end  of  the  fragment.  In  the  third  variety  the  line  of 
fracture  of  the  tibia  can  be  recognized  by  tenderness  on  pressure  and 
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by  llie  irrppiilnrity  prfMliicctl  by  the  disjtlacenu'nt  npward  and  inwar 
of  the  fragnu'iit. 

Treatment.  For  tlic  first  twci  varieties!  it  is  sufficient  to  immobilize 
the  jKirt  by  jjUisfer  of  Paris,  taking  care  to  keep  the  foot  well  preissetl 
inwanl  while  the  plaster  is  setting  in  ortler  that  the  malleolar  mortise  I 
8hall  not  lie  wi<li'iie<l.  In  tin'  lliinl  variety  (he  eflbrt  must  \>e  made  to 
correct  the  <lispla<'cinent  of  the  tiiiial  fragment  by  pressing  it  down- 
ward and  outward,  and  to  imnioliili/.e  with  the  f<iot  well  forward, 
guarding  ag:iinst  backward  di.-.]]lacenient,  and  the  external  malleolus ^J 
pressed  snugly  agains^t  (he  tibia,  guarding  against  outwunl  displacoment.  ^H 

F.  Fractnre  of  the  Posterior  Portion  of  the  Articular  Surface  of  the 

Tibia.' 


Thi.s  may  be  a  eoniplieation  of  Pott's  fnieturc,  the  fragment  being 
rather  small,  or  the  crush  may  be  s<i  extensive  that  the  symptoms  and 
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Fracture  and  dlgplaconictit  of  the  imslorlor  portimi  n(  the  Inwcr  flrtlinlnr  mirrapeof  the  llbl*  ] 
and  or  the  llbula  and  Internal  malle(tlu!>.      (Si-c  also  I'liitv  XXII.,  fli;.  2.) 

treatment  are  very  differeut.  In  the  slighler  fciriii  the  lireaking  of  the 
tibia  is  apparently  produced  by  the  weight  of  the  biHty  pressing  the 
posterior  ami  tniter  part  of  tlie  articular  surface  against  the  displaced 
astragalus,  and  yet  1  have  known  it  to  be  caused  by  the  comjwratively 

'  See  al<n  Backward  Dmlorntion  uf  the  Foot. 


Fig.  1. — Bimalleolnr  Fracture  i>y  Eversion  in  n  Youth  ;  Line  of  Fracture 
passing  above  the  Base  oT  the  Internal  Malleolus:  External  Malleolus 
separated  at  Epiphyseal  Line. 


Fig-  2. 


-Fracture  of  Femur  remaininvl  ununited  a  year  after  wiring- 
Note  detachment  of  the  wire. 
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slight  violpncc  of  a  t'liW  f'rniii  an  illinnst  stationiirv  hioycle.  I  have 
never  seen  it  in  a  fresh  injnrv  itnit  ilo  nut  know  wlieilier  it  ccinld  be 
ret"<j}i;nize<l  ;  tiic  sij^ns  of  I'<iirs  fnicturc  would  lie  reeognizal)U',  of 
c(»nr^^e,  anil  possibly  the  adililioinil  iVjictnrc  might  l»e  shown  b_v  flis- 
placenient  of  the  foot  (astragalus)  slight Iv  iqiwanl  as  well  as  backwad 
and  outward. 

The  treatnjent  is  tliat  of  Pott's  fracture  with  special  care  to  bring  the 
foot  well  forward. 

The  more  severe  form  is  rare  and  ai>pareiitly  the  result  of  a  fall  from 
a  height  upon  the  foot.  I  have  one  old  s[>feiineii  of  extensive  eriishing 
with  fracture  of  the  e.xternal  malleolus  an<l  its  dis|)lacenir;nt  backward, 
but  repair  has  obliterated  most  of  the  details.  1  have  seen  another 
in  the  collection  of  Dr.  nmidridfre,  of  Cinrinnati,  in  which  tlie  poste- 
rior half  of  tlip  tibial  nlatrau  is  broken  oil' and  has  united  with  the 
back  of  (he  tibia  al'ter  disjilaccmeut  uf  more  than  liatf  an  incli  n|nMird. 
The  fibular  fragment  is  ratlier  short  and   is  displaced   angniarly,  the 


astragalus  having  slipi>etl  outward  between  it  and  the  tiliia  ;  the  inter- 
nal malleolus  is  broken  of!'  at  its  base  and  has  accimijianied  the  astrag- 
alus. In  two  old  cases  treate<l  by  o[tcnition  (Figs.  '2'.V2  and  2."J3)  I  have 
found  similar  lesions  and  displacements. 

Probably   luider   an    ana'stlictic    the  general   condition,  if  not    the 
details,  could  i;)e  recognized  by  palpation.     The    treatment  would  be 
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to  make  such   reduction  as  was  possililo  ami  to  immobilize  in  plasU-r 
t^plints. 

In  two  (iki  cnsfs  I  )i:ivc  rciiiuvi'il  tin.-  |nisterior  friiginonl  <it' tlie  tihia, 
coiTfctt'd  iliedis(»liifftiiciil,anil  olnainwl  a  useful  limb  witli  tibliteration 
of  tlie  ankle-joint. 

4.  FRACTURES  OF  THE  FIBULA. 

A.  Fractore  of  the  Upper  End.' 

Thi.H  may  lio  caused  l»y  <iireet  violence,  by  muscular  action  (contrac- 
tion of  tbe  biceps),  or  more  cumuionly  by  forcil)le  adduction  uf  tlic  leg 
actinft  tiin>ugli  tiie  external  lateral  ligament  attarlied  to  the  he«id  of 
tlie  lilvula.  In  two  of  the  reported  ca.-ics  (Stimsun,  Weir)  the  lesion 
W!LS  a  separatinn  of  ttie  cjiipliysis.  In  a  minibcr  of  the  case.s  panilysis 
of  tlic  cxlcusnr  and  [leruneal  muscles  and  loss  of  .sensation  in  the  region 
.sujiplied  by  the  miisi'ulo-cufancous  branch  of  the  jieroiical  nerve  were 
noticed  shortly  aflef  the  ac-<'idcnt,  and  in  some  |R'rsistcd  until  the 
patients  passed  from  observation.  \\'eir  anil  ISlardiant  expose<l  the 
nerve  in  their  cases  and  found  it  unbroken  but  apparently  com])rcssc<l 
by  the  edijc  of  tlie  fniirmcnt  ;  the  [>atients  reco\trcd  abiiust  complcloly 
from  the  paralysis. 

Tlic  u|i|ter  fragmeut  has  been  widely  disjilaccd  upwaixl  in  mo.st  of 
the  cases,  and  it  has  usually  been  impr)ssible  to  bring  it  iully  buck  to 
it.s  place,  but  it  does  not  appear  that  any  disidtility  has  resulteil  there- 
from. 

Treatment.  The  treatment  consists  in  approximation  of  the  frag- 
tnents  by  bandaging aiilcd  by  Hcxion  of  th<'  kner-  (o  relax  (he  btcepsainl 
plaster  of  Paris  to  preveul  adduction  of  tiie  leg.  If  peroneal  jtaraiysis 
exists  it  woidd  probably  be  well  to  expose  tiie  nerve  ibr  some  liltlu 
distance  above  ami  below  the  fracture  in  order  to  reunite  it  if  it  is  torn 
or  to  relieve  pressure  upon  it. 

15.  Fractures  of  the  Shaft. 

These  fractures  arc  produced  by  direct  violence.  The  displacement 
is  slight  because  of  the  support  given  by  the  tibia,  and  the  diagnosis 
is  made  u]>ou  the  lociilized  pain  and  possibly  cn>pitus  and  recognizable 
nu)bility  or  irregularity  of  oiuliiie.  <)ccnsioually  .«yni|iloms  indicative 
of  injury  to  the  cutaneous  branch  of  the  peroneal  uervc  are  proent, 
presumably  by  the  violence  which  caused  the  fracture. 

Treatment.  Thennly  Irealmeut  needed  is  [irotcction  against  external 
violence  and  movenuMit  itf  the  lower  fragment  by  twisting  the  fiHii  ; 
this  is  conveniently  given  by  a  plaster  or  silicate  dressing  extending 
from  the  toes  to  the  knee.     It  should  be  worn  for  about  three  weeks, 

'  VoT  rcporti-d  cufiM.  which  «n>  not  numerniis.  ser  tlio  first  i-iiitioti  of  this  trnrk  oiiil 
fiiirU'a  Knncheiibrfichrn.  vol.  i.  p.  SiS ;  Duiilay,  UiiH.  dc  In  S(Kv  dc-  Chirurglp,  1S80.  p. 
21S  ;  'IVrikr.  Iileiii,  p.  '^ii ;  lA'Kinitt.  Ijiiiii.-t,  Miircli  ai.  I.SHS ;  HirwIUHTit,  Arch,  fiir 
kliii.  fliir..  V..I.  xxxvii.  p.  19il;  Weir,  New  York  Jlcdiciil  Joiiriiiil.  May  '.'(>,  188S;  Miir- 
chaiit,  I^a  Kraiice  Med.,  Febnmry  21,  1889;  uiul  I'hupin,  New  York  Medical  Journal, 
Seplenibcr,  l,s!tl,p.  12. 
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and  care  should  betaken  for  a  fortnight  longer  to  avoid  muscular  strain 
and  lateral  pressure  by  the  foot  at  the  ankle. 

C.  Separation  of  the  Lower  Epiphysis. 

Poland '  has  collected  four  cases  of  this  injury  uncomplicated  by 
fracture  of  the  tibia.  In  three  the  injury  was  compound.  One  patient 
(Allis)  died  of  tetanus,  in  one  (Wright)  the  lower  fragment  became 
necrosed,  and  in  the  third  (Poland)  gangrene  twcurretl  on  the  third  day 
after  the  application  of  a  plaster  dressing.  In  two  other  cases  (speci- 
mens in  the  Middlesex  and  London  Hospitals)  there  were  extensive 
associated  injuries  amounting  to  dislocation  of  the  ankle  and  requiring 
amputation.     (See  also  Plate  XXIV.,  fig.  2.) 

'  Polaud  :  Loc.  cit.,  p.  860. 


CHAPTER  XXVI. 

FRACTURES  OF  THE  BONES  OF  THE  FOOT. 

1.  FRACTURES  OF  THE  ASTRAGALUS. 

These  are  ruiniijutily   the  result  of  liill.s  from  a  height,  the  bone 

Ix-'iiig  l)r(ilceii  hetwcuii  tlic  fiilcjiiioimi  iiml  tlic  tiliia.and  (lit-  lesirm  Iieing 
frt'()iieiitl_v  .■isji<n'i:iti'<i  with  i'nictiirt'of  the  calciiiieiiin  anil  with  <Ii.<hx'a- 
tidii  ut  the  iiirklc  ami  fracture  of  tlie  HI  hi  la  ;  in  othor  cases  the  force 
acts  transversely. 

The  (lireetioii  and  e.xtent  of  the  line  of  fraetnre  vary  greatly  ;  the 
Ixine  may  l»e  divided  transversely,  or  lonpitudinaljy.  or  horizfuilally, 
or  obli([ne]_v,  or  into  several  jtieees,  and  tlie  fragments  may  be  widely 
«>|)!irated  atnl  dislocated. 

When  there  is  no  displacement  or  external  wound  the  diagnosis  may 
he  very  diffieidt,  because  the  syni|iloins  are  not  distinctive  iind  iniJicjite 
only  severe  injury  to  tlie  foot,  i>ain,  swethng,  inability  to  hear  the  weigiit 
of  the  body  on  it,  and  [lerhaps  crepitus  on  handling  or  flexing  and 
extending  it.  Tlie  tliagnosis  must  he  made  by  exclusi^m  of  otiier 
injuries,  by  localiwd  pain,  and  |)(i.ssibly  liy  recognition  of  a  disfdaeed 
fragment,  or  of  independent  moliility  of  the  head  of  the  bone.  I  liave 
once  tiduid  it  liv  the  .r-niys,  in  combination  with  fracture  of  tiie  os 
ealcis  and  without  tlisj)lacement,  when  imable  to  recognize  it  elinieally. 

When  (liere  is  no  dis|»hifement  treatment  is  directed  simply  to  immo- 
bilize tlie  joint  and  control  the  inflammation  ;  a  plaster  bandage  shoidd 
l)c  ap|ilicd,  cspcei.'d  atti'iition  being  given  to  the  position  of  the  fcKit, 
which  should  be  at  right  angles  to  the  leg  in  the  a ntero- posterior  plane 
and  witliout  inversion  or  eversion. 

If  a  fnignient  is  broken  from  the  upper  articular  surface  of  the  l)ody 
it  sliould  be  removed.  If  the  neck  lias  been  broken  and  the  head  dis- 
placed it  should  be  restored  to  its  fdace,  by  an  incision  if  neee.ssary,  or 
removed  if  it  is  found  to  be  completely  detached.  If  the  hotly  should 
jirove  to  be  crushed  or  couiniinnted  its  total  excision,  with  <ir  without 
the  head  and  neck,  will  probably  yield  a  much  better  functional  result 
than  conservative  treatment. 

In  cf>mpound  fnictiires  by  direct  violence  removal  of  the  astragalus 
is  indicated  because  the  func*lioiial  result  is  likely  to  be  better  than 
after  even  successful  e^mservative  treatment. 


2.  FRACTURE  OF  THE  CALCANEUM. 

This  bone  ntav  be  broken  by  a  fall  upon  tlie  foot  from  a  height,  by 
contraction  of  the  muscles  attached  t<i  the  lendo  Achillis,  an<l  by 
forcible  inversion  of  the  sole  of  the  foot.  The  extent  and  jKisition  of 
the  fracture  vary  with  the  causes. 

.19(1 
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In  a  fall  directly  upon  tlie  solo  tlii>  l>one  is  ^ijliiitenil  or  rrimhcrt,  and 
esjMJcially  »)  in  its  aniorior  liiilf,  :iii<l  its  vertical  diameter  is  diniiiiisliod 
by  the  crushing'  and  its  transverse  diiuiieter  increased  (Fijj.  234). 
Sometimes  tjje  bone  is  also  s])lil  longitiidiiiaily.  There  is  some  rea-son 
to  tliink  that  fi)rcil)lc  ])ressnre  upon  the  ball  of  the  f(M>t,  dorsal  flexion, 
resisted  by  the  contraction  of  the  muscles  of  the  calf,  may  pntduce  the 
same  result  by  the  following  mecliaiii.-<m  :  the  arch  of  the  foot  is  ex- 
tended, the  thick,  strong  inferior  calcuiieo-scaphuid  lifranimt  ma<le 
tense,  anil  the  culcancnin  broken  behind  the  insertion  of  this  ligament ; 
then,  the  force  continuing  to  act,  the  broken  bone  is  further  cruslie<t 
by  the  astnigalus. 

Symptoms.  The  symptoms  of  a  vertical  or  crushing  fracture  are 
somewhat  inilefinite,  and  the  diagnosis  is  not  always  easy,  as  is  shown 
by  the  fact  that  surgeons  so  experienced  as  Malgaignc?,  JJotniet.  Iluguier, 
and  IjCgoucst  have  mistaken  tlie  injury  fur  fiiicture  of  the  fibula  or 
ankle.  The  symj)toms  arc  increase  of  its  transverse  diamettr,  wiiieh, 
however,  may  l)e  i'on)[>letely  nmskeii  by  the  swelling  l)elow  and  about 

Fig.  23-1. 


Fracluro  uf  Uie  ciUciuicum,  » itu  criuhiug. 

tlie  malleoli,  flatness  of  the  s(de  anil  approximation  (o  it  of  the  mal- 
leoli, especially  of  the  internal  one,  [lain,  and  loss  of  function.  ( "re[)i- 
tns  is  either  absent  or  obscure;  almortnal  mobility  may  be  recognized 
liy  moving  the  (wsterior  portion  laterally.  Pain  is  caused  by  direct 
pressure  and  by  a  voluntary  effort  to  make  (dantar  flexion  ag-ainst 
resistance  a(  the  toes.  The  tetido  Achillis  feels  less  tense  when  |)ressed 
ii|K>n,  and  the  depression  on  each  side  of  it  is  obliteraled  by  swelling. 
The  deformity  of  tin'  heel  is  l)est  recogni/i'd  when  compared  with  its 
fellow  from  behind  while  the  patient   is  kiK-eling. 

Treatment.  The  treatment  is  imnioliilizsition,  jireferably  with  nia.s- 
sage,  tor  about  tliree  weeks  ;  use  of  the  limb  to  be  renewed  as  soon 
as  the  patient  ran  bear  his  weight  upon  it. 

WIk'ii  the  direction  of  the  violence  with  reference  to  the  axis  of  the 
h-g  is  such  that  the  foot  is  adilnctcd  or  inverted  by  it,  the  strain  is 
brought  upon  the  external  lateral  ligament  and  the  snstentacidnm  tali, 
with  the  result  of  producing  fnicture  id"  the  fibula  as  described  on  page 
391,  or  rupture  of  the  external  lateral  ligament,  or  avidsion  of  a  scale 
of  bone  from  the  side  of  tlie  calcaiicum  where  the  ligament  is  inserted, 
or  fi-actnre  of  the  .snstentaciilum  tali. 
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With  tlu'  first  of  tiiesf  wn  liavc  tiot  liere  to  deal.  A  case  nf  (iruJjthn 
of  o  Hculf  of  hoiif  catiie  iiiiilcr  rnv  iiltscrvatiiin  at  tlic  Presbyterian  }Ios- 
|iital  ill  ISMO  ;  tli<'  ]i:itii'n(  hail  tallcii  frniii  a  lieight  often  fwt,  striking 
ii|)<>ii  liis  k'i't  foul.  I  saw  hill)  iiii  the  following  >la_v  and  found  tlio  foot 
and  auklf  much  swollen,  with  ohsciire  crepitus  and  pain  on  manipnlation 
of  the  side  of  the  liecl  hclow  tilt'  outer  malleolus.  The  swelling  snl)- 
si<led  under  lead  aiMio[iiiim  lotions,  and  in  a  few  days  I  eould  distinctly 
make  out  a  iimvahle  flat  fragment  evidently  detaeliod  from  the  outer 
side  of  the  ealeiuteiini  helow  the  nialleolus.  The  movements  of  the 
foot  and  ankle  were  normal  and  ]>ainiess  except  when  the  penjneal 
muscles  were  made  to  eontnict,  tlien  pain  was  felt  below  the  external 
malleolus.  The  sheath  of  the  tendons  of  these  muscles  was  swollen 
below  and  hehiiid  the  nialleolus. 

Fracture  of  the  sustentaculum  tali  was  first  described  by  Abel.' 
Ill  his  first  ease  the  injury  was  thought  to  he  a  I'ott's  fracture  of  the 
ankle,  and  its  real  ehaiiieter  was  liiselosed  at  tlie  autopsy.  The  patient 
was  a  young  man  who  in  disitionntiug  from  a  horse  slipjied  on  a  stone 
and  turned  his  fofit  foreilily  inward.  Me  attempted  to  walk,  and  the 
position  of  the  foot  then  changed  instantly  to  fiuirked  valgus.  A  lon- 
gitudinal wound  three  inelies  long  below  the  external  malleolus  opened 
the  aiikle-joiiit  and  the  joint  between  the  astragalus  and  calcaneum. 
There  was  tenderness  on  pressure  below  the  internal  malleolus,  and  on 
the  fibula  above  the  external  nialleolus.  These  symjitoms  together 
witli  the  apparent  broadening  of  the  ankle  and  eversion  of  the  foot  let! 
to  the  erroneous  diagnosis  nK'Htioiied.  Erysipelas  set  in  and  the  jwitient 
dieil  on  the  fifleeutlt  day. 

The  Hlmla  aii«l  tibia  were  found  imiujured,  the  siistentaenlum  tali 
broken  otf,  and  tiie  external  lateral  ligiiment  divided  in  the  line  of  the 
wound. 

Abel  afterward  saw  two  cases  in  which  he  thought  this  injury  had 
been  received  siuiic  time  before.  In  both  the  foot  iiad  been  violently 
inverted,  and  in  one  the  siistentaeiilinii  tali  seemed  to  be  ilonbleil  in 
size.  The  svmptoms,  primary  and  ultimate,  corresponded  to  the  fol- 
lowing, which  he  gives  as  diagnostic  of  the  injury. 

1.  The  mode  of  ju'odnctiiui :  forcilile  inversion  of  the  sole  of  the  foot. 

2.  The  ininiediatc  change  in  the  position  of  the  f(K>t,  from  inversion 
to  ev<'rsiou,  and  the  permanent  sinking  of  the  inner  Imrdcr  of  the  foot 
aixl  internal  malleolus  (valgus). 

:i.  SlioHeniug  of  tlie  heel  by  slight  displacement  of  the  csilcaneum 
forward  ;  this  r-an  be  best  recognized  by  measuring  from  one  malleultis 
to  the  other  arouiul  the  heel,  and  was  verified  by  exj>eriment. 

4.   Pain  am\  disability. 

1  *  presented  to  the  New  Ym-k  Surgical  Society  a  s]>ecinien  of  this 
fnicture  coniliined  with  that  of  the  anterior  portion  of  theos  calcis  and 
the  inner  (lart  of  the  scaphoid.  The  [>atieiit,  a  man  fhirtv  vears  of 
age,  vvas  injured  by  juiii[iing  from  a  height  of  thirty  feet  dnriiip  a 
paroxysm  of  delirium  tremens,  and  died  soon  after  he  was  brought  to 
the  hospital.     The  apparancc  of  the  left  foot  elosely  resembled  that 

L  '  Alwl :  ArcliiT  fiir  klin.  riiiriircic,  187S,  vol.  xxii.  \t.  396. 

I  '  Stimson  :  Ni-w  York  .Mftlicul  jonnial,  Janiiiiry  21,  ISS8. 
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of  splay-footed  valgus ;  tKo  iiiUTna!  bonier  in  front  of  tlio  ankle  was 
lowered,  and  tlie  front  oi'  tliu  foot  vva?.  sutnewluit  aliduetol.  Tlie  lie,ad 
of  tlie  a:<tragtilos  was  proiniiR-tit  rni  tlie  iiiu-rnal  hurdcr.  The  region  of 
tlie  iiitenia!  lualieoliis  was  a|>pareiitly  norma!,  e.\i'e|>t  so  far  as  it  was 
involveil  in  tlie  general  swelling;  the  external  tnalleojns  was  ])ronii- 
nent,  and  it,s  ap|)earanee  suggested  tliat  the  tihnla  had  lieen  l>roken 
alwive  the  ankle.  A  piece  of  Ixtne,  freely  inovahle  with  crepitus,  could 
be  felt  in  front  of  the  astragalus  on  the  inner  border,  and  there  was 
niarkeil  crepitus  just  in  trout  oi'llie  external  malleolus.  On  dissection, 
the  iistragidus  was  t'onnd  to  lie  displaewl  forward  iipun  the  tibia  about 
a  quarter  of  an  inch,  its  head  being  somewhat  adiltieted,  projecting 
internally  beyond  tiie  scaphoid,  A  fragment  of  the  scaphoid,  includ- 
ing the  entire  height  of  its  inner  border  an<l  having  an  average  thick- 
ness of  an  eighth  of  un  inrh,  was  broken  ofl'.  ^J'he  sustentaenluni  tali 
was  detached  and  the  anterior  |)ortioii  of  the  calratK'tim  was  fractured 
transversely  and  crushed  ;  its  anterior  articular  surface  was  fissured, 
but  the  fragments  were  not  separated,  it  seemed  as  if  the  fnietiire 
must  have  occurrcil  during  al)du(^tion  of  the  front  of  the  foot,  by  the 
violent  propidsioti  of  the  astnig-.dus  downward,  forward,  and  inwartl, 
duriirg  which  movement  the  |)ron)ineiit  wedge-shaped  angle  below  the 
external  arliculai'  surlaee  was  driven  into,  and  thus  enislicd,  the  ante- 
rior juu't  of  the  ealcauenm.  The  fracture  of  the  scaphoid  was  a])par- 
ently  eifected  by  the  pressure  of  the  head  of  the  astnigalus,  ]io.-,sibly 
aided  by  the  tension  of  the  tibialis  posticus  and  the  anterior  [Kirlion  of 
the  infernal  lateral  ligament.  The  mechanism  of  the  fracture  of  the 
sustentaculum  tali  was  not  easily  comprehended.  .\n  explanation  that 
seemed  plausible  was  that  the  fracture  was  eti'eeted  liy  avidsion  ihrough 
the  internal  lateral  ligament,  made  tense  by  eversion,  the  fnieture  of 
tlie  process  Ijeing  aided  by  that  of  the  adjoining  portion  of  the  ealca- 
ncnm. 

The  foot  should  be  immobiliiied  in  a  plaster  bandage  or  splints  with 
tlie  sole  snrticiently  inverted  to  favor  reuniiui  of  the  fragrm'tits,  but 
without  lengthening  <if  the  external  latend  ligaments  if  they  have  been 
torn. 

Fracture  by  muscular  action,  contraction  of  the  sulcus  and  gastroc- 
neraii,  Iuls  been  observed  a  number  of  times.  Malgiiigne  collected 
eight  ca-ses,  rather  briefly  reported  ;  in  two  the  fracture  was  (caused  by 
a  ini.sstep,  and  in  five  by  a  fall  Ujntn  the  feet,  in  two  of  which  it  is 
noted  that  the  jiatieiit  alighted  upon  the  ball  of  the  foot.  The  fracture 
seems  to  take  [dace  always  behind  the  astragalus  and  sometimes  to 
separate  only  a  portion  corresponding  to  the  insertion  of  the  teiido 
Aehillis.  The  tlisjilaccmcnt  in  some  cases  was  slight,  in  others  extreme, 
four  and  one-half  inches  from  the  lower  edge  of  the  fnignieiit  to  the 
bottom  of  the  heel  in  Constance's'  case,  in  which,  nevertheless,  the 
[latient  made  a  good  recovery  with  perfect  use  of  the  limb,  although 
the  displacement  persisted. 

In  a  cjise  reported  by  Anningson  ^  the  mechanism  of  the  fracture 


1  Consfanco  •  AiutTican  Journal  of  the  Medical  Science*,  189;.',  p.  22S,  quoliuK  from  an 
KmriiMh  Journal. 
*  Anningson  :  Britiuli  Medical  Journal,  18TH,  vol.  i.  p.  128. 
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seems  very  clear.  A  woniaii,  fortv-two  years  old,  after  stej)ping  down 
from  a  <loor\vay  to  tlie  ^^idewalk,  a  ilistaiiee  of  alwut  six  inehes,  crieii 
out  that  she  liad  "put  out  lier  ankle."  She  walked  home  slowly,  a 
dit^taiice  of  one  hundred  vard.s.  A  fni^rnient  of  b(jne  was  found  two 
and  a  half  iiiehes  above  the  lieel  in  the  line  of  the  tendo  Aehillis  which 
was  lackiiifr  l>elow  it ;  its  lower  edjre  was  a  little  above  the  level  of  the 
lower  eml  of  the  internal  malleolus  :  it  nu-asured  out;  irieh  transversely 
and  ''had  been  tiUTi  off  the  iiostcrior  surfai'o  o('  tlie  os  oalcis  where  a 
cavity  could  be  felt.  The  whole  de|ttli  of  the  bone  had  not  been  torn 
away,  but  only  the  upper  three-fourths,  and  the  inferior  edge  of  the 
fnipnient  was  tilte<i  backward.  The  usual  treatment  of  ruptured  tendo 
Acliillis  was  adopted,"  and  eight  weeks  utd-rwitni  (lir  patient  was  able 
to  walk  without   limping;  and  coniplaiuc<l  oidv  of  smiu'  loss  f)f  sprinp. 

I  have  seen  a  situilar  ("raelure,  but  with  less  dtsjdaccnii'nt  of  the  frajr- 
nient,  ciuisi-tl  by  jurii|)infr  fn»ni  a  boat,  the  fnicture  a]iparently  occurring 
as  the  [taticnt  alighted  obi  his  toes.  In  another  the  patient  while  bend- 
ing forward  was  struck  upon  the  back  of  the  leg  by  a  falling  beam  ; 
the  [tostciior  [lart  of  the  fnignient,  as  shown  by  a  skiagraie,  was  dis- 
placed U]iwar(l  tiircc  cciiltntctrcs,  but  its  anterior  ]>ortion  rt  uaineil  in 
contact  witli  the  os  ealcis.     I'late  XXVI. 

The  foot  should  be  maintained  in  the  piwition  of  complete  plantar 
flexion,  and  it  is  sometimes  advisable  to  fle.x  the  knee  also.  This  can 
be  done  by  a  plaster  <lressing,  or  an  anterior  splint,  or  a  shoe  with  a 
cord  extending  from  its  heel  to  a  band  about  (he  iip]ier  part  of  the  leg 
or  the  lower  (tart  of  the  thigh.  (lussciibaiier '  successfully  treated  a 
case  by  nailing  the  fr;ignient  in   place. 

3.  FRACTURES  OF  THE  METATARSAL  BONES. 

These  are  usually  the  result  of  direet  violence,  and  consequently  arc 
often  associated  with  contusion  or  laceration  of  the  skin  even  when  the 
fracture  is  not  eoin|»ituud.  The  (irst  is  the  one  most  freiiuently  broken, 
the  fifth  is  next  in  onlir  of  freijuency. 

There  is  but  little  tendency  to  displaeemeut  except  when  Beveral 
bones  are  broken  at  the  same  time,  and  the  usual  displacement  is  of  the 
broken  end  of  either  fragment  toward  the  dorsum  of'  the  foot. 

The  diagnosis  is  made  by  lneali/-ed  pain,  abnormal  mobility  and 
crepitus  when  the  first  or  fifth  is  bi'cikcii,  and  [tain  when  the  corre- 
sponding t<)e  is  presse<l   bodily    baekw;inl  against  tlie  mctnlarsus. 

A  simple  fracture  is  not  a  serious  injury,  its  <'ourse  is  uru'otuplicated, 
its  result  favorable;  but  a  comixiuiKl  fracture  may  lead  to  much  bur- 
rowing of  [tus,  necrosis  of  the  fragments,  and  grave  inflammatory  com- 
plications, and  the  treatment  shout<l  be  directed  actively  to  their 
prevention  ;  if  suppuration  becomes  profuse  the  freest  possible  drainage 
should  be  provided  and  counter-openings  made  on  the  sole  or  dorsum 
as  the  cstse  may  rc(|uirc. 

The  limb  and  foot  may  be  support<'il  ui>on  a  moulded  splint  of  pliLs- 
ter,  felt,  or  pasteboard,  tmil  secured  to  it  with  a  ntller-bandjige.  In 
etinipoiind  fracture  tiie  gauze  dressings  will  immobilize  the  fragments 
snflieiently. 

■  OiiuenliaaiT :  Ccntialblatt  fur  ge«immt«  Tborspie,  June,  1088. 
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4.  FBAOTimES  OF  THE  PHALANaSS. 

These  are  caused  by  direct  violence  and  are  usually  compound,  and, 
as  in  similar  injuries  of  the  hand,  may  be  the  starting-point  of  very 
serious  inflammatory  complications.  Immersion  of  the  foot  in  a  batli 
containing  1  or  2  per  cent,  of  carbolic  acid  once  or  twice  daily  for  an 
hour  each  time  is  a  valuable  means  of  arresting  commencing  inflam- 
mation. 

The  dressings  of  a  compound  fracture  will  immobilize  the  toe  suffi- 
ciently, and  in  a  simple  fracture  it  is  usually  sufficient  to  place  the  foot 
on  a  splint.  If  it  is  thought  desirable  the  toe  itself  may  be  steadied 
bv  strips  of  adhesive  plaster  applied  longitudinally  to  its  dorsum  and 
sides,  or  it  may  be  made  fast  to  the  adjoining  ones. 
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CHAPTER    XXVII. 

GENERALITIES. 

A  DISLOCATION  is  a  permanent,  abnormal,  total  or  partial  displace- 
ment from  eacli  other  of  the  articular  portions  of  the  bones  entering 
into  the  formation  of  a  joint. 

The  term  diastiisia  is  employed  to  indicate  a  direct  separation,  tem- 
porary or  permanent,  of  articular  surfaces,  without  lateral  gliding  of 
one  upon  the  other,  as  when  the  pubic  bones  separate  at  the  symphysis, 
or  the  tibia  and  fibula  are  torn  apart,  or  in  some  injuries  of  the  spinal 
column. 

If  the  displacement  is  only  momentary,  the  parts  immediately  return- 
ing to  their  normal  relations,  the  injury  is  classed  as  a  sprain. 

When  a  coexisting  wound  of  the  soft  parts  establishes  communication 
between  the  outer  air  and  the  cavity  of  the  joint,  the  dislocation  is  said 
to  be  compound  ;  and  when  there  exist  associated  lesions  of  the  joint  or 
neighboring  tissues  so  extensive  or  peculiar  as  to  present  special  indi- 
cations or  create  special  difficulties  in  treatment,  such  as  fracture  or 
laceration  of  vessels,  nerves,  or  integuments,  it  is  said  to  be  complicated; 
under  other  circumstances  it  is  described  as  simple. 

When  the  articular  surfaces  are  so  far  displace<l  that  they  no  longer 
touch  each  other,  or  that  they  touch  only  by  their  edges,  the  dislocation 
is  said  to  be  e.omplete;  if  the  displacement  is  less,  it  is  called  an  incom- 
plete dislocation  or  subluxation.  Incomplete  dislocations  are  frequent 
in  the  ginglymoid  and  arthrodial  joints,  ami  the  controversy  as  to  their 
frequency  or  infrequency  in  the  enarthroses  has  arisen  not  from  any 
doubt  as  to  the  nature  of  the  new  relations  of  tlie  articular  surfaces  to 
each  other  or  of  the  extent  of  the  displacement,  but  solely  from  differ- 
ences in  definition,  some  authors  maintaining  that  only  those  dislocations 
should  be  deemed  complete  in  wliicli  the  head  of  the  bone  has  entirely 
left  its  bony  socket,  and  all  those  incomplete  in  which  any  portion  of 
the  head  remains  within  the  area  bounded  by  the  rim  of  the  8t)cket, 
wliether  portions  of  the  articular  surfaces  are  in  contact  with  each  other 
or  not.  Under  that  definiticm  many  dislocations  of  the  shoulder  and 
of  tlic  hip  would  prol)ably  liave  to  be  classed  as  incomplete,  if  the  exact 
relations  of  tlic  bones  could  bo  determined  ;  and  as  such  accuracy  of 
diaj^nosis  woidd  rarely  be  attainable,  and  the  doubtful  cases  would  not 
diHer  clinically  from  those  in  whicii  the  displacement  is  greater,  the 
adoption  of  sucli  a  classification  would  serve  only  to  embarrass  and 
ol>senre.  It  seems  to  me  much  simpler  and  more  practical,  even  if 
somewhat  arbitrary,  to  call  all  traumatic  dislocations  of  the  hip  and 
shoulder  complete  in  which  the  centre  of  the  head  of  tiie  bone  has 
passed  beyond  the  rim  of  the  socket.  The  inci)mplete  dislocations 
would  then  be  exceptional,  practically  only  those  in  which  a  portion  of 
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ttie  rim  of  tlie  6<»cki>t  i>  l)rok('n  off  and  fui^Iiod  aside  hy  ific  flisplaceHl 
iiwKJjii.s  ii)  a  wise  inciitioiiHtl  hv  KolxTt '  iii  an  :uiifitak-il  <tisciis?ioii  of 
tliis  >iiljjt'<'t  licfiire  ilie  Socit'ti'  de  (.'liinirtric. 

In  tln'  i!;rt'at  rnajurily  of  ('a,ses  tlie  ilislorjition  i.s  of  a  single  joint  only, 
l>ut  (X'casinnally  two  or  mure  joint.-!  may  he  simultaneously  disliK-ated, 
and  the  injury  is  then  siiil,  aeeurdinj:j  to  eiretimstanocs,  to  he  bUntirnl, 
douh/f,  or  inii/liph:  When  a  syiniiietrieal  hone,  havitig  joints  on  lx>th 
.sides  of  the  median  line  of  the  hody,  as  the  lower  jaw  or  a  vertehra. 
Slitters  dislocation  of  these  joijits,  the  injury  is  o^rlled  hititlcntl  or  double. 
A\'hen  hoth  ends  <if  a  Imne  are  disloealed,  as  has  heeii  ol^sorvod  in  the 
elaviele,  ulna,  and  (ihula,  the  dislocation  is  said  to  he  double  or  total. 
the  same  term  is  also  apiilied  to  symmetrical  <lisloeations  on  opposite 
sides  of  the  body,  as  oi  hoth  shoulders  rtr  hoth  Idps. 

Mid(i/)/r  dislocjitions  are  those  in  wldeh  two  or  more  bones  ore  simul- 
taneously disliM-at«'d,  as  two  lin^'ers,  a  shoulder  and  a  hip.  Smie 
authors  iueliule  tinder  this  term  thosi;  disiocations  whicli  others  torin 
fotdf. 

A  method  of  noinenelatiire  aeenrately  deserintive  of  the  dilTbrent 
varieties  of  dislocation  has  not  been  estahlisliotl.  As  a  general  ride, 
.snhject,  however,  to  some  exeeptions,  (ho  hone  whi<'h  is  more  distant 
from  the  trunk  or  nicdian  lini'  of  the  body,  the  one  that  is  jjji'nerally 
movetl  U]ion  the  other,  is  said  to  he  dislocated  ;  tiuis  a  dislocation  at  the 
hip,  at  the  shoulder,  is  called  a  tlisloejition  of  tlie  femur,  of  the  hunu'rns. 
Or  the  joint  alone  is  named,  as  a  disloeation  of  the  elbow,  of  the  liip, 
of  the  shoulder.  As  an  exam|)le  of  the  exeeptions  may  he  nuuilioned 
dislocation  of  the  outer  end  of  tlie  clavicle,  a  term  nniversdly  prcfcrrcil 
to  dislocation  of  the  acromion. 

Tlie  s;uiie  lack  of  uniformity  appears  in  the  names  given  to  the  vari- 
ous disloe-ations  that  may  ooeiir  at  the  individual  joints,  and  the  prac- 
tice has  grown  up  of  using  in  each  case  sucli  a  name  as  may  most 
readily  and  accurately  indic-ute  either  the  gcnerfd  chanicter  of  the  dis- 
lilaeement  or  some  important  siM'cial  feature  connecteil  with  it.  Wlwii 
the  name  of  the  joint  is  used,  and  a  term  indicating  direction  is  adde<l, 
as  disliic.-ition  of  the  elbow  backward,  forward,  to  the  inner  or  to  the 
outer  side,  the  latter  denotes  the  direction  in  which  the  diatal  mendnT 
of  the  joint  has  been  tlisplaced.  Whenever  the  use  of  the  name  of  the 
joint  would  give  rise  to  ambiguity,  it  is  common  to  prefer  the  name  of 
one  of  the  bones  constituting  it,  as  a  disloc4ition  of  the  radius  and  ulna 
backward,  instea<l  of  dislocation  of  the  elbow  backward.  Strictly  sp(>ak- 
iiig,  it  is  true  tfiaf  this  might  he  mislidien  for  a  dishn'ation  at  the  wrist, 
and  tliat,  therefore,  it  would  be  well  to  add  "at  the  elbow,"  but  eiis- 
toin  has  so  well  established  the  meaning  of  the  different  terms  now  in 
use  that  in  practice  such  a  mistake  would  hardly  lie  made.  Other  dis- 
locatiiuis,  ag;»in,  have  received  names  denoting  the  relatiiuis  of  the  disln- 
caterl  bone  to  certain  muscles  or  hones,  as  snheuracoid  or  subpcctonil 
dislocation  of  the  Inimerus,  and  dislocation  of  the  (head  of  the)  femur 
upon  the  dorsum  of  the  ilium  or  into  the  obturator  foramen. 

Thc/w/mfViVr  or  yx'/nmry  displacement  is  the  one  immediately  effected 
by  the  causative  violence  which  produces  the  dislocation  ;  if  the  dislo- 

'  Uiiln-rt ;  Bull,  ilc  la  SwK-li-  de  (.liirurgii-,  .liimiury  19,  IsT.S,  p.  :«!<9. 
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cated  bone  afterward  shifts  to  another  position,  the  displacement  is  said 
to  be  consecutive  or  secondary.  This  shifting  of  the  position  of  the 
disU)cated  end  sometimes  iias  very  ini])ortant  consequences  as  regards 
treatment,  because  the  end  of  the  bone  may  thereby  be  removed  from 
its  position  opposite  tiie  rent  in  the  capsule  through  which  it  escaped 
from  the  cavity  of  the  joint,  and  it  may  need  to  be  brought  back  to 
that  jKjsition  before  it  can  be  replaced  in  the  joint. 

In  ti>e  great  majority  of  cases  a  dislocation  is  produced  suddenly  by 
external  violence  or  by  muscular  action,  or  by  the  two  acting  together 
upon  a  healtiiy  joint,  and  when  thus  produced  it  is  called  traunmtic. 
In  other  cases  the  joint  has  been  altered  by  disease  previous  to  the 
occurrence  of  the  dislocation,  and  this  latter  is  effected  by  the  gradual 
action  of  the  muscles  or  even  by  gravity  ;  these  are  known  as  sponta- 
neous, and  present  mauy  varieties.  (See  Chapter  XXXVI.)  A  third 
class,  congenital  dislocations,  is  composed  of  those  in  which  the  dislo- 
cation occurs  during  intra-uterine  life,  presumably  as  the  result  of  a 
malformation  or  defective  development.  Dislocations  produced  during 
delivery  are  traumatic.  The  second  and  third  classes  will  be  sepa- 
rately considered.     (See  Chapters  XXXV.  and  XXXVI.) 

Statistics.  Compared  with  other  surgical  injuries,  dislocations  are 
infrequent ;  the  proportion  to  fractures  is  about  1  to  10. 

Dislocations  at   the  Hudson  Street  Hospitai,  New  Yokk,  ]  894-1 899. 
Hospital  and  Dispensabt. 


Hip,  dorsal 7 

thyroid 2 

Knee 

I*atella,  outward     .... 

He,-id  of  fibula 

Ankle '.    .   .    . 

Astragalus 

Metatarsus 


'  Lower  ezlremity,    27         3.84  per  cent. 


Clavicle,  outer  end     ....  28  " 

sternal  end 8 

Shoulder 287 

Elbow 67 

Head  of  radius' 10 

Ulna,  up|)er  end  ' 6 

lower  end 1 

Carjnis 3 

trapezium 1 

semilunar 2 

scaphoid I 

OS  magnum 1 

Metacarpal 43 

Met.icnrpo  -  phalangeal   and 

phalangeal 175  . 


Upper  extremity,  633        89.75  per  cent 


Lower  jaw 41 

Vertebrse 3 

Chondro-sternal 


\] 


Head  and  trunk,    45  6.40  per  cent 
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>  Including  cases  with  associated  fractuie. 
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^^^^m               Table  of  400  Recent  Traumatic  Dislocatiokb  (Kromleui).^             ^^^^| 
^^^^P                                             Hospital  and  Polyclinic.                                                   ^H 

^^V 
^^^^P 

Kind. 

Sex. 

A«« 

ToUla. 

Percentages  of            ^^M 
ftequeiicy.                ^H 

H. 

4 

2 
1 
4 

2 

1 

3 

180 

3 

1 

77 

V 
1 

23 
7 
4 

11 
2 

"i 

F.   1 

...     2 
1     2 

1    .- 
1    - 

28    ... 



17    22 
8     « 

■4      0 

1  1 

2  1 

"2  z 

8    ... 
...      1 

2  1 
"i !" 

258 

...  2 

44  14 

5    1 

...    1 

8  2 

1  ... 
1    1 
1    8 

s 
1 
"i 

I 

44 

1 

... 

& 

Ij 
1 

i 

"i 

!! 
_.  1 

Z  "i 

...  1 
~  "2 

48  35 

"    I 
4   3 

"i ;:; 
1  ... 

■4  "s 
2~ 

...  1 

60  48 

"i  1 
1... 

18   2 
1    1 

'  1 .'!; 

2s|  8 

^B          Hip 

H       

^^B          Foot 

^^H          Metautio-pbalangeal 

^H         Shoulder 

^H          Elbow ^ 

^^H          Mc't4i(-iirpi-i-p)iHlaagval 
^^B           ltitcrphaliint;eal   .  . 
^^1          !$tcriin-vlavicular    .  . 
^^1          Acromioclavicular    . 

^H           Lowerjaw | 

^H^          Cerrical  vert«bne    .  . 

niao 

41 

3^    8 
1 
4 

4 '' 
2 

3 
208. 
3^21" 
i) 

15|    ^ 

27 
8 
» 

11 

|}io 

^^H 

Obturator 
Pubic.  .  . 
Ijil«ral  .   . 
I'ntL'lla  out- 
war 
liackwai 

3' 

a  . 
d} 
na 

^1 

l.nwer             ^^1 

1.7         extremity,          ^H 
30  =  5        .^^H 

■ 

'"■^           Upper           ^1 

2.5     I     Trunk.     ^^M 
0.2    i    n  =  2.i        ^g 

Subcomntlt 
ami  ax i liar 
Ererta 
Iiirrosplnoii 
Of  fori'arii: 

bu<-kwiir 
or  radius 
Dorsal  of  u 

Unliatemi" 
Bilateral  . 

«I)8S6& 

400 

m 

4( 

W     1 

400 

^m            The  following  tnlile  ^summarizes  the  other  two  with  Malgaigne's      ^M 
^H        statistics  of  the  I  Ink'l-DiL-ti :                                                                                  ^H 

Caaea. 

491 
«10 
7U 

Upper  extremity.  1 

iower  extremltr 

Tnink.             ^M 

^^^^^  MalKtttKne,  htapltal 

^H           KroDlelii,  honpital  and  polycllnto  . 
^H          Btlmson.  hospital  and  ditpcnaary  . 

85.7  per  cent. 

92.2 

89.75       " 

12.6  percent. 
5 
8.84      " 

1.6  per  cent.         ^^M 

m 

8.40      ■■                   ^M 

^M            These  tables  show  t!ie  grciit  relative  frc)]uency  of  dislocations  of  the       ^| 
^M        up|K«r  extremity  as  compsired  with   tho.<e  of  the  lower.     Each  set  of        ^M 

^M         than  that  of  any  other  jciiiit.  iunl  tluit  next   in  fre(|iieney  conio  ditilocii-       ^M 
^M         tioiis  of   till'    elUow,     Tlu'se    two    dislocalions    may    l»e   estimate<l   as       ^M 
^M         together  comprising   from    two-tliird.«   to    tliree-fourtlis   of   all    cases,       ^M 
^M        excluding  the  jihalange'^.                                                                                        ^H 
^H             As   hetween   iiui/r.t  and   fniiida<,  ^lalg-.iigne  and    Gurlt   found    the       ^| 
^H         injury  three  times  as  fre(|iient  in  the  former  as  in  the  latter;  Kronlcin       ^| 
^H        found  it  five  times  as  great.     Disloeaticms  of  the  lowerjaw  are  an  ex-       ^| 
^m        ception,  being  fonr  times  (Kriliilein)  as  frefpieiit  in  women  as  in  men.          ^| 
^B             Age.     No  ago  is  e.xem  )t ;  dislocations  have  occurred  as  early  as  the       ^| 
^H         moment  of  hirth  and  as   ate  as  tfie  age  of  ninety  years.     The  n-lative       ^| 
^1        liability  to  the  injury  at  different  ages  is  not  siiown  by  simply  com-      ^| 

^H                                            ■  Kroiilein  :  ]>utacbc  Chlrorgic,  Lief.  86,  p.  5.                                            ^H 
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paring  the  number  of  cases  observed  at  those  ages,  but  by  also  com- 
paring these  numlwrs  with  the  number  of  people  at  those  ages  living 
m  the  community  where  the  observation  is  made.  This  comparison 
has  Ijeen  made  by  Kronlein  for  Berlin,  with  the  following  results : 

Frequen-cy  of  Dislocations  at  Di^febent  Ages. 


Absolute  frequency 

Relative  number  of  people  living 

Relative  frequency  as  computed  for  equal ) 
numbers  of  people / 


1-10 

11-2Q 

21-ao 

31-40 

41-50 

61-60 

61-TO 

71-80 

44 

69 

88 

65 

60 

48 

23 

8 

1872 

1620 

2529 

1679 

940 

599 

282 

117 

10 

18 

15 

16 

27 

35 

35 

10+ 

From  this  it  appears  that  a  smaller  proportion  of  individuals 
between  the  ages  of  one  and  ten,  and  seventy-one  and  eighty  years 
receive  dislocations  than  in  any  other  decade  of  life ;  and  the  highest 
proportions  are  found  between  the  ages  of  fifty-one  and  sixty  and 
sixty-one  and  seventy.  It  is  further  to  be  noticed  that  dislocation  of 
the  shoulder  is  very  rare,  and  that  of  the  elbow  very  common,  before 
the  age  of  twenty-one  years.  Kronlein's  table  shows  that  of  207  cases 
of  the  shoulder,  in  only  two  were  the  patients  less  than  twenty-one 
years  old,  and  that  of  109  cases  of  the  elbow  80  were  no  older,  the  age 
in  31  being  between  one  and  ten  years,  and  in  49  between  eleven  and 
twenty  years.  Compared  with  fractures,  it  appears  that  the  liability 
to  dislocation  is  least  during  those  periods  of  life  in  which  the  liability 
to  fracture  is  greatest — that  is,  in  infancv  and  youth  and  in  old  age; 
the  latter  part  of  this  statement  may  need  some  modification,  for  while 
dislocations  are  rare  after  the  age  of  seventy,  they  are  relatively  fre- 
quent in  tlie  prece<ling  decade.  The  liability  to  each  increases  from 
adolescence  through  middle  life. 


CHAPTER   XXVIII. 

ETIOLOGY  AND  MECHANISM, 
'redisposlng  Causes;  InimeUiate  Causes;  Kecurrc-rit  or  Habitual  Dislocations. 

Thk  causes  of  di.sliKsitiou  may  be  grouj>eil  in  two  classes :  a.   Pre- 
disiKJsing ;  h.  ImnieJiiitc  or  tletemiiiiing. 


A.  Predisposing  Causes. 

These  are  found  in  fortiiin  normal  difterences  of  form  and  function 
cliamrlerizitig  i-erlaiu  joints,  and  in  accidental  or  juitliologienl  nxKlitions 
that  sonu'tiiiu's  ari-^'. 

The  joint  whi<'Ii  h  most  fretjiu'titly  dtriloeatod  is  the  .slioiildiT-jnint, 
and  it  diH'ers  normally  from  others  in  the  wide  range  and  variety  of 
motion  made  jyossihlc  by  its  form,  the  la.Nity  of  its  csij>sule,  and  the 
alwencc  of  am-  firm  ligament  to  hold  the  hones  closely  together.  A 
wide  range  ot'  nintion  in  one  direr'tion  is  not  neeessirily  a  circiuiistance 
faviiriiig  dislncatitin  ;  <ni  tlie  eontrary,  it  may  ]>roteot  against  it  by 
making  it  diHicnlt  to  l>ring  into  a<'tion  the  fnlernm  wliicti  is  fiirnislied 
by  the  edge  of  the  bime  when  it  arrests  the  motion.  In  a  young 
healthy  person  the  eliiow  or  knee  cannot  be  dislocated  l)y  flexion, 
because  the  motion  is  finally  arrested  by  broad  cuntaet  of  the  soft  parts, 
not  by  the  edge  of  (he  joint  ;  while,  on  the  other  hand,  in  each  case 
extension  is  limited  by  the  structures  of  the  joint  itself,  and  hyj>er- 
extension  at  once  favors  disloiration  by  rupturing  those  structures.  A 
long  range  of  motion  in  one  plane  doi-s  not  make  the  joint  insecure  so 
long  as  the  two  bony  surfaces  rest  squarely  against  each  other,  as  tbey 
do  in  the  hinge-joints  ;  but  when  the  eliaugc  of  position  makes  tliis 
contact  obliijue,  as  in  abduction  nf  the  arm,  a  displacing  force  exerted 
in  the  direetiim  of  the  lorsg  axis  of  the  bone  is  rosisteil  onlv  liv  the 
capsule.  ITnder  certain  conditions,  therefore,  it  may  be  sjiid  that  free- 
dom of  motion  in  a  joint  diminishes,  and  limitation  of  motion  increases, 
the  liability  to  dislocation. 

Dropsy  of  some  joints  favors  dislocation  hy  removing  the  obstacle 
which  the  necessity  of  creating  a  vacuum  between  the  articular  surfaces 
would  otherwise  interftose.  (See  Chapter  XXXVI.,  Dislocations  by 
Distention.) 

The  destruction  of  the  ligaments  by  violence  or  disease,  an<!  frac- 
ture or  disease  of  the  bony  constituents  of  the  joint,  favor  dislocation, 
and  the  fnictiire  of  an  associated  or  parallel  bone  may  have  the  same 
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effect,  as  fracture  of  tlie  ulna  favors  dislocation  of  tlie  Lead  of  the 
radius. 


B.  Iiomediate  or  Determining  Causes. 

A  hone  may  be  dislocated  hy  (1)  external  violence  applied  {n)  directly 
to  it  at  or  near  its  end,  or  (li)  indirectly  and  at  a  distance  from  it^  end  ; 
(2)  liy  mnscular  actiiin. 

1.  External  Violence.  Dislocation.s  by  direct  violence  arc  rarc.Crjie- 
cially  if  the  da^s  is  restricted  to  tho.'^e  cuses  in  which  the  violciiee  falls 
upon  only  one  of  the  Ixincs  forniiiig  the  jnint  and  fcirccr;  it  directly 
away  from  the  other.  Thus,  the  head  of  tlic  linnicrns  has  been  driven 
backward  (subspinous  dislocation)  by  a  blow  of  the  fist  (Biiscli)  or  liy 
a  fall  in  wliich  the  front  of  the  sliouhlcr  struck  agjiinst  the  corner  of 
a  table  (Kroideinl,  i>r  inward  by  a  fall  upon  the  outer  side  of  tlie 
sliouhfer,  nr  even  <iownwanl  into  tlic  axilla  by  a  force  received  ujH>n 
and  first  bri'aking  tlic  a<To?iiiun  (KWtnlein,  f^tinisnn). 

In  (iisliK'ations  by  indirect  violence  the  nii'chanisni  may  vary  jrreatly. 
The  force  in  some  cases  is  exerted  directly  alonjr  the  long  axis  of  the 
bone  wiiile  the  limb  is  in  a  positiitti  in  which  the  arlieiilar  surfaces  do 
not  rest  scpiarcly  ii|)itn  each  other,  and  the  head  nl'  the  Imne  is  driven 
out  of  its  socket,  as  in  sonic  dislocations  of  the  sbouhh'r  by  a  fid!  ii]iiin 
the  outstretched  (abducted)  arm  or  by  luusciilar  action,  or  in  disloca- 
tion of  the  outer  end  of  the  clavicle  by  a  fall  upon  the  shoulder.  The 
mechanism  is  similar  to  that  of  the  first  form  of  dislocation  by  direct 
violence  niutitioned  above.  Or  a  much  slighter  force,  favored  by 
conditions  of  Icvenige  established  at  the  joint,  tears  the  ca]i>ule  or 
a  ligament  and  produces  a  tiislocation.  This  is  the  most  coninion 
niechaiiisni.  The  conditions  of  leverage  are  found  at  all  )>oiiits  where 
normal  moveniciUs  arc  arrested  or  no  movement  permitted.  The  head 
or  neck  of  a  moving  bone  is  arrcstc<l  by  the  crigc  of  the  corrcspontting 
arti<'iilar  cavitv,  or  by  a  projecting  point  (d'  bone,  or  by  a  tense  liga- 
ment or  portion  of  ca[isule  ;  this  at  once  becomes  a  new  e<'ntre  of 
motion,  a  fulcrum,  and,  the  force  continuing  to  act  a(  the  end  of  ihe 
bone  or  litnb  (the  long  arm  of  the  lever),  the  head  of  the  iione  (or  short 
end  of  the  lever)  is  forcetl  away  abnormally. 

When  the  force  is  exerted  in  a  direction  in  which  nfirmally  no  motion 
is  permitted,  as  latcrailv  at  the  elbow,  aidile,  or  knee,  it  meets  at  once 
with  greater  resistance  than  that  baliitually  found  at  the  extremes  of 
noruial  ranges  of  motion,  and  if  it  is  great  enough  to  overcome  this 
resistance  it  is  more  likely  to  cjiu.se  in  addition  other  and  perhaps 
extensive  injuries  of  the  soft  parts  or  of  the  bones. 

Violence,  then,  acting  in  a  given  manner,  may  cause  a  fracture,  a 
dislocation,  or  a  spniin  according  to  its  force,  the  strength  of  the  resist- 
ance offered  by  the  ligimu'iifs  and  the  bones  to  which  they  are  attached, 
and  the  jirolongation  of  its  action. 

2.  Muscular  Action.  Contraction  of  the  corresponding  muscles  can 
cause  the  dishx-ation  of  a  sound  joint  in  either  of  two  ways  :  it  can,  by 
nipidly  moving  the  limb,  communicate  to  it  a  numicntuni  which  acts 
in  the  same  manner  as  external  violence  and  produces  a  dislocation 
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when  the  normal  limit  of  the  range  of  motion  is  reache<l  and  condi- 
tionr*  uf  loveraire  are  e.stablishe<l.  A  case,  prohably  of  this  kind,  was 
oh.-i€'rvLMl  by  Sikliliot : '  a  woman,  forty-six  years  old,  who  disltKated  her 
slioiiidiT  by  raising  her  arm  to  strike  a  blow.  Or,  sectmdly,  the  mus- 
cular contraction  acts  like  external  violence  received  at  or  near  the  end 
of  the  bone,  or  transmitted  along  its  longitudinal  axis,  and  draws  the 
)>one  out  of  itd  sficket.  For  this  it  is  essential  tfiat  one  or  two  muscles 
should  contract  violently  while  tJie  fttliers  that  normally  act  nj>on  the 
joint  remain  ])as.«ive,  or  that  the  limb  should  be  in  sncli  a  jwsition  that 
tiie  line  uf  traction  of  the  muscles  is  nearly  jwrallel  to  the  opposing 
articular  surface.  Instances  of  this  kin<l  are  common  at  some  joints; 
dislocation  of  the  lower  jaw  is  commonly  caused  by  muscular  action 
in  yawning,  laughing,  or  vomiting,  and  nihers  have  been  caused  in  like 
manner  at  the  shoulder  and  liip,  ami,  very  exceptionally,  at  other 
joints.     As  illustrative  esamj)les  may  be  mentioned  the  folltnving  : 

A  man,  fifty -one  ye^irs  uhl,  disliK-ated  botii  shoulders  (subcoracoid) 
by  drawing  himself  U|r  with  his  hands;  a  painter  dislocated  his  shoul- 
der while  piiinting  a  ceiling  ;  a  woman,  by  trying  to  lift  a  heavy  object 
from  a  shelf;  a  man,  by  trying  to  lift  at  arm's  length  a  heavy  book 
from  the  flour ;  and  a  woman,  by  carrying  a  heavy  loi«d  upon  her  head 
with  bnth  aruis  ii])littud. 

Many  eases  have  been  re|>ortet]  in  wliich  disloeatinu  has  been  caused 
by  the  convulsive  contractions  of  iudivithials  atleeted  with  epilepsy, 
tetanus,  or  unemia,  or  |M)isoned  with  strychnine.  In  many  of  the 
cases  reported  as  sui-h  the  dislocatinn  may  have  been  caused  by  vio- 
lence recrivi'd  in  falling  during  a  lit  nr  by  striking  the  limb  against 
some  object,  but  in  a  nuuibrr  of  tlierii  the  histury  pusitively  establishes 
the  absence  of  any  other  cause  than  the  contraction  of  the  muscles. 

In  these  cases,  as  in  fractures  by  muscular  action,  it  is  unnecessary 
to  suppose,  and  unwarranted  to  claim,  that  the  strength  of  the  capsule 
or  ligaments  is  less  than  usual,  or  that  the  structure  of  the  joint  varies 
from  the  normal  in  such  a  way  as  to  facilitate  the  production  of  the 
dislocation. 

The  power  of  rohinfari/  dislocation  of  one  or  several  joints  ha.s  been 
occiisioually  observed.  In  a  large  proportion  i)f  the  cases  its  appear- 
ance has  followed  tlie  oecurreuce  of  a  traumatic  dislocation  of  the  sjime 
joint,  but  in  a  few  instances  the  history  of  the  individual  contained  the 
record  of  no  traumatism  or  disease*!  condition  to  wliich  the  peculiarity 
could  be  referred. 

C.  Recurrent  or  Habitual  Dislocations. 


Individuals  are  occasionally  observed  in  whom  dislocation  of  some 
one  joint,  commonly  the  shoulder,  but  also  the  hip,  jaw,  an<l  clavicle, 
frcfpiently  recurs  under  the  influence  of  some  slight  crtus«>.  and  who 
have  acquiretl  this  liability  as  the  result  of  an  ordinary  traumatic  dis- 
location, i>r  of  paralysis  of  one  or  nsore  of  thi'  muscles  of  the  joint,  or 
of  fracture.     The  first  class  will  be  considered  in  Chapter  XXIX. ;  of 

■  Sudillat :  Diet.  EDcyclop&tiquo,  art.  Lazations,  p.  23, 
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the  others  the  following  case,  reported  by  Sir  Astley  Cooper,'  will 
serve  as  an  illustration  :  "  A  gentleman  happened,  as  a  junior  officer 
on  board  his  ship,  to  be  placed  under  the  orders  of  one  of  the  mates 
when  the  captain  was  on  shore,  and  for  some  trifling  offence  was 
punished  in  the  following  manner :  his  foot  was  placed  upon  a  small 
j)rojection  on  the  deck,  and  his  arm  was  lashed  tightly  toward  the  yard 
of  the  ship,  and  thus  kept  extended  for  an  hour.  M'lien  he  returned 
to  England  he  had  the  power  of  readily  throwing  that  arm  from  its 
socket  merely  by  raising  it  toward  his  head,  but  a  very  slight  extension 
reduced  it ;  the  muscles  were  also  wasted,  as  in  a  case  of  paralysis." 

The  explanation  is  to  be  found  in  the  loss  of  support  ocx»sioned  by 
the  diminution  of  the  tonicity  of  the  muscles  which  in  such  joints  as 
the  shoulder,  take  the  place  of  short,  firm  ligaments  and  hold  the 
articular  surfaces  in  contact  with  each  other,  a  loss  which  allows  the 
bones  to  be  separated  by  the  action  of  gravity,  or  by  an  effusion  into 
the  joint,  until  the  separation  is  arrested  by  the  capsule.  When  thus 
separated,  a  slight  force  is  sufficient  to  throw  the  head  of  the  humerus 
past  the  edge  of  the  glenoid  cavity  and  produce  a  dislocation  without 
rupture  of  the  capsule. 

The  cases  of  dislocation  due  to  limited  paralysis  of  peripheral  origin 
must  not  be  confounded  with  those  sometimes  accompanying  the 
arthropathies  that  complicate  some  paralyses  of  central  origin  and 
some  cases  of  central  nervous  disease  without  paralysis.  In  the  latter 
the  articular  {lortions  of  the  bones  are  absorbed  in  the  progress  of  the 
disease,  and  thus  even  a  joint  the  bones  of  which  are  normally  held 
close  together  by  ligaments  becomes  a  loose  one  by  loss  of  bone  sub- 
stance. Strictly  speaking,  such  cases  in  which  the  articular  end  of  the 
bone  has  been  entirely  absorbed  do  not  come  within  the  definition  of 
dislocation,  but  clinically  it  is  proper  and  convenient  so  to  designate 
them.     (See  Chapter  XXXVI.) 

The  nneaual  growth  of  parallel  and  associated  bones,  tibia  and  fibula, 
or  radius  and  ulna,  may  cause  dislocation  at  one  or  the  other  end. 

■  Cooper  :  Uislucations  and  Fractures,  Am.  ed.,  1844,  p.  9. 
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PATHOLOGICAL    ANATOMY. 

As  a  traunmtio  (iisloaitidii  I'onsi.xts  in  tlic  rurcililc  ove 
Durmul  rcslniiiit!>  iijum   tlic  iimtion  of  tlif  juiiit   in  one 


room  I 
or  more 


ing 


jf  the 
Jirec- 


tions,  restr.iiiit.-i  oHered  Uy  tlie  lijjjaiHont.s  and  cajwiile  of  the  joint,  it  is 
ainiuist  invariably  acTHni|Kintc<l  l>y  nijitnre  uC  a  liganieiit  or  ot'tiie  cap- 
mi\t\     Tht're  is  sonic  ri'a-<ni   (o  think   tliat  ilishicatinn  of  tiio  inforior 


ill: 


I  may  i)i' 


e.vci'otion  to  this  nth',  lutt  the  h.u'k  of  oiniortunitics 


i'l" 


ilircctly  to  cxaniiiiu  siirh  casfs  leaves  i\w  (jucstinii  in  donlit.  ]  ii  (.-nar- 
throilial  joints,  ejspecia I ly  the  sIkkiUIct,  wlieri'  the  lijnmH'iils  are  It iu.se 
anil  where  the  hones  are  held  tJifiether  hy  the  tonicity  of  tlie  iiinseies 


I  fliange  as  ilnj[)sy  ot  the  joint  may 


and  the  atniosfiln-rie  pre.ssure,  sneh 

.so  aniitd  the  effect  of  the  latter  ajri'iit  and  overeonie  the  former  hy  filling 
the  ea[)siile  with  H(|ui(l  that  insinuates  i(s<'lf  hetvveen  the  eontijrnoiia 
arlienlar  siirfaees,  that  the  head  of  the  hone  falls  away  from  its  socket 
and  the  join!  Iieeunies  loos*.-  like  tliat  of  a  flail;  under  stu'h  circuni- 
Htanees  dislocation  nuiy  ocenr  withnnt  rnptnre  or  laei'ration. 

'file  cajisiih^  of  an  enarthrodial  joint  if*  torn  itpon  the  side  towaifl 
wldeli  (he  distai  hone  is  disphieed  ;  in  joints  of  other  forms  the  lijiJi- 
ments  may  he  broken  on  either  or  Imth  sides,  the  e-xtent  and  character 
of  (he  injury  varyinj^  with  tlie  ehanietf-r  id"  (he  force.  The  rent  in  the 
ea])siile  may  he  limited  in  extent  and  simple  in  form,  merely  a  longi- 
tudinal or  transverse  slit,  or  it  may  he  irreijnlar  or  may  even  involve 
the  entire  ])eri])hery.  Instead  fif  siitferiiiix  H-rent,  the  eapstde  may  l>o 
torn  away  from  (he  iione,  sometimes  hrintrintr  with  it  portions  of  the 
hone  itself  or  reniainini:  •■ontimiini...  with  the  periosteum  strippi'd  up 
fi'om  tin.'  shaft.  I'nder  similar  conditions  the  ])osition  of  the  rent  in 
the  capsule  is  very  constant,  for  it  is  determined  hy  the  posture  of  the 
head  and  the  direction  of  the  force.  In  addition  to  the  laeenUion  of 
tlie  cajisnle  and  li<iaments  proiliiced  liy  the  pressure  of  the  liune,  others 
may  lie  caused  hy  the  tearing  off  mI"  attached  muscles  that  are  put  iipoti 
the  stretch  hy  the  dis|ilaeement.  'Ihis  may  he  eU'eeted  by  the  avidsion 
of  tile  liilH'Hoitics  iijxni  which  the  ninsclesare  insertcil  ;  the  lioneyield.s, 
mid  the  laceration,  starfinc  from  the  hrokeii  surface,  extends  across  and 
throiiifli  the  adjoininir  stift  i>arts.  This  is  a  freijiient  accompaniment 
of  dishieation  forward  ami  downward  of  the  shoidder ;  the  siipra- 
spinatiis  an<l  infraspinatus  muscles,  inserted  res]iectively  npon  the 
upper  and  middle  facets  of  the  greater  titliernsity  of  the  Inntierii.s,  are 
pnt  upon  the  stretch  and  one  tn'  liotli  an-  torn  away  from  the  bone. 
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The  soft  parts  ovorlyinj^  tlie  ca|>.siilc'  may  lio  torn  liy  extension  of  the 
.^nt  in  ihf  ciipsiile  if  tht'y  are  clo.sfly  adherent  to  tht."  latter,  or  by  the 
foreiltle  passage  through  tlient  of  tire  displaced  bone.  The  surnMiiuIing 
muscles  on  the  side  towtinl  whioh  the  <lis|>laet'mcnt  takes  plaee  ni;iy  he 
Contused  or  torn  hv  ttii/  jiassage  of  tlie  i>une,  and  thos<^  npon  tlie  ojipo- 
site  side  !iv  being  jiut  tipon  (he  sireteh.  Illood  is  freely  extravasaletl 
into  the  eelhdar  tis.^nc  from  the  ruptured  vessels. 

Till'  eartilages  of  incrustation  may  be  brnis<'d  and  sometimes  ciii])|>eil 
in  the  ]Kissage  of  the  sin-faces  across  each  other,  and  projecting  portions 
of  bone,  ajiophyses,  or  the  rim  of  an  oiliicular  cavity  may  be  broken  oH'. 

The  bone  itself  seidoin  passes  tu  any  great  distance  from  its  normal 
position  :  its  progress  is  arrested  by  the  ligaiiitnts  and  muscles  that 
remain  tintorn  and  tin-  resi.stanee  of  tiie  soft  parts  that  it  ])resses  npon, 
and  it  conies  to  rest  tying  tlireetly  upon  the  adjoining  bone  or  with  ,'^ome 
wift  parts  interposetl.  Its  [msition,  lis  taken  in  the  primary  dis|tlace- 
mcnt,  may  be  eliangcd  by  the  renewal  of  external  violen<M',  by  gravity, 
by  a  change  in  the  ]»osition  of  the  liinl),  or  by  the  s]iasiiKidic  coiitrjic- 
tion  of  attached  nui.sclcs,  Inif  the  seeomlary  position  ("  conscciilive 
displacement  ")  is  iiabitualiy  determined  by  the  resistance  of  imtorn 
lig-.tnieuts  which  constitute  the  fulcrum  or  pivot  about  whieli  the  bone 
turns. 

COMPLICATIONS. 

Other  injuries,  and  severer  or  more  extensive  forms  of  those 
already  meiiti(»ne(!,  may  coexist  with  a  dislocation  as  compticjitiniis. 
They  include  fracture  of  the  bone,  partial  or  com[)lete  riijiture  of 
large  bloodves.sels  or  nerves,  and  extensive  lacenition  of  the  soft 
parts.  To  constitute  a  "  eoniplication  "  of  the  dislocation  the  associ- 
ated injury  should  be  the  direct  or  consecutive  result  of  the  original 
violence  upon  ailjoiiiitig  tissues,  and  should  create  special  indications 
for,  <ir  dillii'iiltics  in,  treatment.  A  fVaeture  of  the  leg  caiir-ed  by  the 
sjime  fall  that  dislocates  the  slionider  is  not,  in  this  sense,  a  "eompli- 
cntioii  "  of  the  dislwation  ;  but  a  fracture  of  the  ulna  accompiinying 
dishteatioii  of  the  i-ailius,  or  a  fracture  of  the  neck  of  the  humern.s 
ficeiiuipanving  dishtcation  of  llie  shoulder  is  a  compjicalioit.  f<pr  the  two 
injuries  arc  associate<l  in  their  origin  and  in  tlicir  trcatuicnt. 

Bones.  Not  all  fnietures  that  coexist  with  dislocalion  of  even  the 
same  bone  are  necessarily  to  be  tleemcil  complications,  since  some  habit- 
ually accompany  certain  dislocations,  may  even  not  be  recognizable 
clinically,  and  neither  receive  nor  rerpiire  special  treatment.  Such  arc 
fnictnres  of  apnjihyses  or  tubercles  to  whicli  muscles  arc  attached,  and 
some  fractiiro  of  a  portion  of  the  articular  cud  of  the  bone  or  of  the  rim 
of  au  orbicular  cavity.  In  others  the  dislocation  is  rather  to  be  deiuicd 
a  complication  or  inctdcul  of  the  fracture,  since  it  is  made  possible  by 
it,  .IS  in  .some  fractures  of  the  vertebra'  and  in  fiticture  of  the  olecranon 
witli  displacement  forward  (or  upwanl)  of  the  radius  and  iihia. 

Kelativcly  common  are  those  in  which  the  force  is  exerted  throiigli 
the  liearl  of  the  bmie  upon  the  margin  of  the  opposing  articular  sur- 
face, bn'akiug  off  the  latter  ;  the  dislocated  bone  leaves  tlie  joint  through 
the  gap  thus  created,  driving  the   fragment  befi>re   it,  or  else  tears  the 
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capsiule  and  escapes  in  the  usual  manner.  The  commonest  examples 
of  this  kind  are  found  in  frsictures  of  portions  of  the  rim  of  the  jjienoid 
and  cotyloi<l  csivities,  and  some  fnictures  at  the  ankle  with  dis- 
placement of  the  aiitni^ahis.  Others,  that  are  closely  analogous,  are 
fractures  of  the  coronoid  process  of  the  ulna  or  of  the  head  of  the 
radius,  or  of  both,  in  dislocation  backward  of  Iwth  bones. 

Bruising  or  dee|>  indentation  of  the  head  of  the  l>one  by  impact  upon 
the  e<l^^of  the  s<K'ket  has  bwn  noted  several  times  at  the  shoidder  and 
once  bv  myself  at  the  hip.  It  cjinnot  be  recognized  clinically  and  is 
not  known  to  have  im|X3rtant  consequences,  but  when  the  impact  ia 
along  the  anatomical  neck  of  the  humerus  it  may  detach  the  head,  and 
in  twocases  '  tjie  head  of  the  fennir  has  been  split  vcrticjiUy  ;  in  a  third* 
the  head  and  nwk  were  split  loiigitudinally,  apparently  after  disloca- 
tion had  taken  phice. 

A  very  rare  ciim[tli€ating  fracture  is  that  of  the  central  jxirt  of  the 
acetabulum  when  tlie  head  of  the  femur  is  driven  through  it  into  the 
cavity  of  the  pelvis  by  great  violence. 

Much  mure  common,  but  seldom  deserving  to  be  classed  as  compli- 
cations, are  those  fractures  by  avulsion,  already  referred  to,  in  which, 
ligaments  or  muscles  bi'ing  put  upon  the  stretch,  the  bony  pmminences 
to  which  tliey  arc  attaclied  are  torn  off.  Sime  of  them  may  be  looked 
upon  as  habitual,  or  at  least  fref]uent,  acc(>m|nniiuients  of  certain  dis- 
locations, for  example,  fnu'ture  of  the  greater  tuberosity  of  the  humerus 
in  <lislocati<in  of  the  shoulder  forwanl  and  downward,  and  fracture  of 
the  interna!  epicondylc  in  dislocatinn  of  the  cIIkav. 

The  form  in  which  tiie  coniplicaiiori  ttiost  seriously  affects  the  treat- 
ment and  prognosis  is  that  in  which  the  bi>ne  is  bniken  completely 
across  near  the  dislocated  end.  The  commonest  examples  are  found 
at  the  shoulder,  where  the  line  of  fracture  followseither  the  anatomical 
or  the  surgir^al  neck,  and  the  special  difficulty  in  treatment  arises  from 
the  smalliK'ss  of  the  upper  fragment,  whereby  it  is  made  difficidt  or 
impossible  so  to  act  upon  it  as  to  return  it  to  its  normal  jmsition  in  the 
joint.  In  fi8  cases  of  this  kind  collected  by  Thamhavn^  14  were  of  the 
anatomical  neck  of  the  hutiienis,  and  of  these  in  only  2  was  the  dislo- 
cation reduced  ;  while  iii  llie  4(>  cases  in  which  the  fracture  occupied 
tlie  surgical  neck  20  were  reduced.  McBurney's  recent  (1893)  method 
of  reducing  with  tlie  aid  of  a  liofik  inserted  into  the  fragment  has 
greatly  diminished  the  ilifliculty.  The  mechanism  of  the  combined 
lesions  is  sometimes  obscure,  as  regarfls  its  details,  and  varies  in  the 
difl'erent  cases,  the  dislocation  sometimes  preceding  and  sometimes  fol- 
lowing the  friicture,  and  perhn)>s  sometimes  occurriiig  simultaneously. 
In  a  siwi'imen  figured  by  Kninlein  (he  head  of  tlic  humerus,  after 
fracture  of  the  anatomical  neck,  has  been  completely  reversed  and  lies 
wedgfil  between  the  tuberosities. 

Bloodvessels.  Injury  of  a  large  bloodvessel  adjoining  a  dislot«tcd 
joint  (the  dislocation  not  being  com)>ound)  is  a  comparatively  rareacci- 

'  Birkett :  M(*diro-('hirurfiical  Transactions,   186!),  vol.  lii.   p.    133.    Moxon : 
Timc«s  and  (Jbt*-!!*",  1872,  vol.  i.  p.  !Hi. 

'  Rledel :  Rcilazi^  zum  Centmlb.  fiir  rtiir.,  isa'j,  p.  92. 
•Thamha.vn  :  Sclimiiit's  Jatirbueh,  ISUti,  vol.  cil. 
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dent,  and  one  tliat  dej)cnds  either  upon  the  close  relations  of  the  vessels 
and  the  hones,  as  at  tlie  shoulder  and  knee,  or  upon  violence  so  great 
as  t<)  displace  the  bone  to  a  greater  distance  than  usual,  or  in  an 
unwonted  direction. 

In  most  of  the  recorded  cases  the  dislocation  has  been  of  the  shoul- 
der, inward  and  forward,  and  the  lesion  has  consisted  either  in  the 
rupture  of  a  large  arterial  branch,  the  anterior  cirtnmiflex  or  the  sub- 
scapular, at  or  near  its  origin,  or  in  such  stretching  of  the  axillary 
artery  that  its  inner  and  middle  coats  have  been  torn  across,  the  outer 
one  remaining  undivi<led,  or,  more  rarely,  in  rupture  of  the  main  vein. 
The  injury  may  result  in  the  imme<liate  formation  of  a  traumatic  aneu- 
rism or  in  the  gradual  formation  of  an  encysted  one,  or  in  gangrene  of 
the  distal  ])ortion  of  the  limb.  In  some  of  the  recorded  cases  it  is  not 
possible  to  determine  whether  the  injury  to  the  vessel  was  the  imme- 
diate result  of  the  dislocation  or  of  the  efforts  to  reduce  it. 

The  symj)toms  vary  greatly,  but,  except  at  the  shoulder,  are  not 
likely  to  leave  any  doubt  concerning  the  nature  and  details  of  the 
injury.  Injury  to  the  inner  and  middle  coats  alone  may  in  some  cases 
be  recognized  by  the  imntediate  cessjition  of  ihc  brachial  and  radial 
pulse,  in  otiiers  only  by  the  subsequent  gradual  formation  of  an  aneu- 
rism. In  other  cases  the  pr()mj)t  appearance  and  rapid  growth  of  a 
Huctuating  swelling  in  the  axilla,  j)erhaps  accomj>anied  by  extensive 
ecchyuiosis  and  alarming  symptoms  of  collapse  or  shock,  sufficiently 
]>rove  the  fact  of  an  internal  hemorrhage;  but  the  source  of  the  bleed- 
ing, whether  from  an  arterial  branch,  the  main  artery,  or  the  vein,  may 
remain  in  doul>t,  for  the  radial  pulse  may  persist  even  when  the  hem- 
orrhage conies  directly  from  the  axillary  artery.  The  subject  will  be 
more  fully  discussed  in  Chapter  XXXIV. 

In  a  case  ol)served  by  Kiirte,'  this  complication  accompanied  a  dis- 
location of  the  shoulder  caused  by  a  blow  received  ujion  its  upper  sur- 
face while  the  arm  was  abducted  ;  the  dislocation  was  sjwntaneously 
reduced  before  the  arrival  of  the  surgeon,  and  ])robably  the  displace- 
ment was  only  slight.  An  aneurism  formed,  and  wasoi>ened  under  the 
imjiression  that  it  was  an  enlarged  lym])hatic  gland.  The  autopsy  indi- 
cated that  the  lesion  was  avulsion  of  tlie  anterior  circumflex  artery  at 
its  origin,  and  showed  also  that  tlie  inner  and  middle  coats  of  the 
axillary  artery  were  torn  transversely  at  a  higher  point,  but  the  calibre 
of  the  vessel  was  not  tlien^by  obstructed. 

The  following  ca.-es  illustrate titlicr  varieties: 

Mr.  J.  W.  Turner'-  reported  two  eases  of  rupture  of  the  [wpliteal 
artery  conijdicatiiig  dislocation  of  the  knee.  In  the  first  a  man,  twenty- 
four  years  old,  fell  from  a  height  of  thirty  feet  and  sustained  a  com- 
]>ouii<l  dislocation  of  the  knee,  the  condyles  of  the  femur  projecting 
through  the  integument  of  the  ham.  The  limb  was  immediatt?ly  ampu- 
tated, and  the  two  inner  coats  of  the  popliteal  artery  were  found  to  be 
rujitured,  the  outer  coat  remaining  untorn. 

In  the  second  case  a  middle-aged  woman  fell  while  ciirrvinga  heavy 
burden  on  her  back,     ^\'llen  she  was  brought  to  the  hospital  there  was 

'  Kiirti' :  Arcliiv  fiir  kliiiisclio  ('liinirRie.  1S82,  p.  <!3<>. 

'Turner:  Triiusactious  of  tlu'  Kdiiibiirgh  Mc'(lie<>-Cliirurf;iral  Society,  vol.  iii.  p.  308. 
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found  a  (liislocation  of  the  knee  togpther  with  a  wouml  in  tlic  ham 
throiigli  wliicli,  it  was  said,  the  condyles  of  the  femur  liad  jtrojeoUHj. 
There  was  no  hleeding ;  tlie  limb  becjuiie  greatly  swollen,  ami  the 
patient  <lied  on  the  tenth  day.  The  artery  and  vein  were  found  to 
nave  IjetMi  torn  completely  across. 

Dr.  M.  (iold.smith'  ref)ortc<l  the  ca.se  of  a  man,  forty  years  old,  who 
9uflrere<l  a  dislocation  of  the  let't  femur;  "the  lifad  c)f  the  bone  being 
thrust  under  I'Hii|»:irt's  lijr-.iiiicnt  ovcrrinle  tiic  margin  uf  the  pelvi.->  in 
such  a  manner  as  t(»  underlie  the  fuinund  artery  ;  it  remained  unreduced 
for  two  months,  wlien  he  cjime  under  observation  with  a  diffused  swell- 
ing occu])ving  the  groin,  filling  the  iliac  fossa,  and  extending  to  the 
middle  'A'  (lie  thigh  ;  feeble  ptilsation  ;  tiiimir  a|i|H'ared  a  few  <lays  after 
the  aei-idcnt  ;  jwiii  severe  ;  di:igno>i^,  aiieiirism  ;  treatment,  ligature  of 
the  cfiniirion  iliac  artery  ;  death  t«ii  Hfth  day."  The  femoral  and  exter- 
nal iliac  arteries  were  perforated  t<t  the  extent  of  ati  inch  on  the  pos- 
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tero-external  asjject ;  the  head  of  the  femur  lay  in  the  cavity  of  the 
aneurism. 

Cases  also  have  Imhmi  repurted  of  rupture  of  the  anterior  and  poste- 
rior tibial  arteries  in  dislucjitiou  uf  the  ankle;  and  S'dillot*  ptiiilished 
one  in  which  the  l>ra<'liial  artery  was  ruptured  at  the  elbow  by  being 
stretched  over  the  end  of  the  humerus  in  a  dislocation  of  the  radius 
and  ulna  backward. 

Nerves.  Injuries  uf  tiie  nerves  may  l>e  demonstrated  by  direct  exami- 
nation or  inferred  from  the  symptoms.  ?ixam|)les  uf  tlie  former  are 
uncommon,  arid  in  some  of  the  latter  it  may  remain  in  doubt  whether 
the  nerves  were  injured  by  tiie  dis|»iai'emeiit  <if  the  bone,  or  bv  the 
efforts  to  reduce  the  dislocation,  or  by  the  independent  action  of  the 
violence  ujwu  thera.  It  is  asserted^  tliat  a  fall  upon  the  hand  or 
shoidder,  witiujut  lesion  of  the  skeleton,  is  competent  (o  cause  palsy  of 
the  arm  ;  hetice,  it  is  not  always  to  be  inferred  that  a  palsv  following 
a  dislocation  lias  been  cjitised  by  the  ju'cssure  of  the  liesid  of  the  bone 
upon  the  nerves,  and  this  is  (N|iecialiy  true  of  those  cases  in  which  .-i 
blow  hiis  been  received  directly  upon  the  shouUler,  and  the  deltoid 
alone  is  panilyzed. 

The  injury  may  be  a  complete  ni[)tiire  or  lucei-afiou  fif  one  or  more 
nerve  trunks,  or  a  contusion  with  extravasation  of  blood  about  the  nerve 
and  ;iniid  its  fibres,  or  a  neuritis  originating  in  an  injnrv  of  som<"  lessn-r 
nerve  and  extending  thence  to  the  main  trunk,  or  an  inflammatory  pro- 
ceas  extending  to  the  nerve  and  caTising  its  comjiression  by  newly 
formed  connective  tissue,  or  sim|>le  compression  by  the  ilisplaeed  bone. 

Rujiture  or  laccnitioii  of  the  nerve  is  caused  bv  violent  pressure 
against  it  of  the  displaced  end  of  the  bone,  and,  in  lire  <'ase  at  least  of 
the  larger  trunks,  it  ap|)cars  eomiiiuuly  to  be  associatrfl  with  extensive 
laceration  of  the  other  soft  jiarts,  inchiding  even  tlie  overlying  skin. 
Contusion  of  the  nerve  may  be  produce<l  in  the  .ssime  manner,  and  theti 
represents  a  less  degree  of  the  same  injury,  or  by  compression  of  the 

•  fiiililsniith  :   Aiiicri<»n  Journal  nf  the   Mi'diuvl  .'Jciinces,  .luly,  I860,  p.  30;  abstract 
from  the  Lnninvillo  Mpiiicnl  .Tniiriml,  Kt')irii{ir\-,  1S60. 

'  S<'ililliit :  Diit .  Kiir.Ti'lo|)('(tiqiii',  art.  laixatiims,  p.  261. 

•  Weir  Miti'tioll :   Injuries  of  Nerves,  p.  Oi>. 
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nerve  Itetwei-ti  tlic  <]is|(l;ici'<l  Ihuk'  hiuI  an  ailjdiiiiiijz:  poi'tioii  nf  the 
skeleton,  uri  between  the  head  of  the  humerus  iind  tlie  wall  of  the 
thorax. 

The  syni)itiiins  vary  with  the  eluiraeter  of  the  iujiirv  ;  laeeraliiui  is 
inmiciliately  fnllowi'd  iiy  riiii(4)r  (jaralysis  and  In.ss  cif  seii.-atiun  in  llie 
ri'iiinii  sn|»|)lie(l  liy  (he  nerve,  wliieii  are  |)eriiiaiMiit  nr  persist  until  tiie 
itite;iTity  of  (he  nerve  is  restored  ;  in  iitiier  tonus  of  injury  there  are 
va^yiu^■  defjrees  of  paiidysis  and  loss  of  sensation,  luuuliupss,  [lain, 
aiteiiititui  of  loeal  nnlrition,  and  other  symptoms  of  ni-uritis,  limited 
at  first  to  the  nerve  directly  injured,  and  afteiAvard  perluqis  extending 
to  (tthers.  In  many  of  the  recorded  eases  a  eure  has  fiillowed  the 
systeuiatie  use  of  electrieity. 

The  statisties  of  the  Friedrich's  IIos|)ita!  eollected  liy  Hulni'  show 
that  of  1 12  eases  uf  disloeatioii  of  the  shoulder  there  was  general  })arid- 
ysis  of  the  arm  in  7,  and  jKindysis  of  the  deltoid  ahme  in  10.  In  one 
of  them  all  t!ie  mnseles  su]i|died  l>y  the  median  nerve  were  jiaralyzed, 
whilf  tho^e  sn[i])lied  liy  thi-  ninseido-sjural  were  inudl'eeled.  This  is  a 
much  lai'ircr  iirnporlidn  than  I  have  oh.-erved. 

The  recorded  eases  of  rupture  of  a  nerve  verified  by  direct  exami- 
nation are  few  ;  the  followiiij;  are  examples  of  different  forms  : 

Hilton '•  examined  the  body  of  a  man  who  died  thirteen  weeks  after 
having  received  a  tlislor'ation  of  the  shoulder  into  the  axilla  ;  the  del- 
toid was  iiiuch  atro]ihied,  the  eircumflex  nerve  was  snudl  and  was 
"disiiut'tly  la<'<'raled,  but  its  actual  eonditiou  was  ehanjred  by  some 
strong  eeliiilar  adhesions,  fixing  it  with  tfu'  radio-spinal  tu'fvc  and  the 
axillary  artery  to  the  inner  surface  of  the  subseapnlaris  nniselc." 
IliHiley^  presented  to  the  Sieiet^  Anatomique  a  speeinu^n  of  complete 
disloention  outward  of  both  liiuu's  <d"  tlie  forearm  at  the  ellxiw,  with 
fracture  of  the  outer  condyle  of  the  hunu'rus,  caused  by  a  fall  iqion 
tlic  elbow  from  a  height  of  twenty-four  feet.  The  patient  nlMsed 
amputation  and  ibe<l  tv\enty  days  after  the  rceeijit  of  the  injury. 
"The  latend  liganu'nts  ui'  the  elbow  were  entirely  ruptured,  both 
bones  of  the  forearm  were  situated  external  to  the  lower  end  of  the 
lunneriis,  and  the  ulnar  nerve  was  lacerated  at  the  level  of  the  articular 
surface.'' 

HoU '  fbniul  in  the  disseeting-room  a  cadaver  with  a  marked  deformity 
of  the  elbow,  and  on  examination  it  aj>peared  that  the  individual  bad 
sutl'ered  fracture  of  the  upper  end  of  the  idnsi  ami  dislocation  of  tlie 
head  of  (he  ntdins  n]>ward  and  inward,  an<l  that  the  ulna  arti'ry  and 
ulnar  and  nu'tlian  nerves  had  been  completely  divided  and  had  not 
reuniteil. 

Miillcr,''  seven  nuuiths  after  dislocation  of  the  shoulder  whicli  had 
been  easily  reduced  and  which  had  been  followed  by  gra<bial  paralysis 
of  motion  and  sensation  in  the  arm,  fotmd,  by  an  axillary  incision,  the 
artery  and  main  nerves  tightly  compressed  by  a  cicatricial  baiul  about 
a  quarter  of  an  inch  wi<le.     On  division  of  the  band  pulsation  at  onct; 

'  Itiiliii :  Sflimidt's  ■tiilirhiicli,  vol.  cxxi.  p.  H2. 
'  IliUiiTi :  (iuv's  11i»s|iiliil  Ki-imrU,  1H47.  vol.  v.  p.  83. 
'  HoiiIcv:   Itiill.  (Ic  la.'^oe.  .\imt.iiiii(|iic.  I-SST,  p   101. 
*  n(.n:'Mrtlicin.  .Iiilirl.mli.  VVjiii.  isso.  j..  l.-.l. 
'  Miiltcr:  Ci-iitnilb.  liir  lliir.,  IWC,',  p.  (ill. 
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iwi|»lKiire<l  in  flic  hractiial  nnd  radinl  arteries;  sensation  and  mnsculnr 
function  roaj»|K'ar«^l  gradiisiliy. 

Of  the  ea.ses  that  have  i)eon  ohwrved  clitiicnllv  the  injury  in  most 
\\iv>  been  attriljuted  to  the  rediietion,  as  a  coiiseciiience  of  too  fon-ible 
tnuition,  extreme  alwluction  of  tlie  liinli  (arm),  or  to  the  presence  of 
adliesions  between  the  nerve  and  tlie  |Kirts  witli  wiiich  it  has  been  tem- 
porarily brouirlit  into  eontact.  In  sunie  of  tiiese  eases  the  correctness 
of  this  view  cannot  lie  i|uestioned  ;  in  others  the  necessary  data  for  an 
opinion  are  iaekiuf;;. 

A  man '  fifty-four  years  old  was  seized  l\v  the  right  arm  and  shaken 
so  violently  as  to  ilislocate  the  iiiiinerus  into  tlie  axilla,  causing  pain  in 
the  shotilder  and  instant  l(>.--s  of  t'celing  and  motion  in  the  liand. 
Rednetioii  on  the  tliird  day.  "  Six  weeks  afterward  the  whole  band 
and  htwer  side  of  the  forearm  were  tcdonatous.  and  the  former  also 
hard  and  brawn-like,  resisting  pressure.  The  fingers  were  in  the  same 
state,  and  the  whole  hand  was  (hirk  and  congested,  but  not  shiny  or 
smooth.  The  joints  from  the  wrist  to  the  finger  ends  were  sore,  swtil- 
len,  and  very  stitf.  The  whole  jtalni  was  the  seat  of  ])retty  severe 
btirniiig,  with  no  darting  or  other  [>aiii."  Partial  loss  of  touch  and 
pain-sense  in  the  nieilian  and  radial  dislrihntinn.  The  elbow  motions 
were  perfect,  wrist  flexion  good,  extension  lost ;  tlrxiun  of  tlu;  fingers 
gi>nd,  extension  and  lateral  motions  lost  from  jMil.sy  of  ihe  extensors 
and  intcrossei. 

X  sohlier*  fell  from  a  tree,  striking  iqion  and  <Ii>l(»cating  his  loft 
shoulder;  the  dislocation  was  reduced  within  twenty-four  hours,  and, 
tlie  previous  pain  an<l  numbtu^ss  <lisippcaring,  he  remained  well  for 
four  weeks,  when  the  arm  began  to  waste,  with  loss  of  p)wer  which 
became  complete  in  a  few  niontlis.  Sensjition  was  much  le.ss  altered. 
At  the  close  of  a  year  there  was  only  ])artial  ability  to  flex  the  arm, 
and  slight  use  of  the  flexors  and  extcuHirs  of  t!ie  fingers.  Marked 
atrophv  ;  eontniclion  of  the  pronators.  Kajiid  relief  and  final  cure 
were  obtaincil   by  electricity. 

.V  man^  twenty-five  years  old  was  admitted  to  the  Hotcl-Dieu  witli 
an  intntcoracoid  dislocation  of  the  left  shoidder,  caused  shortly  before 
by  a  fall.  .Vuy  motion  comninuicate(J  to  the  limb  eanse<I  great  ])ain 
and  violent  involutitary  c<inlraction  of  all  itsnmscles.  The  next  morn- 
ing the  dishtcation  was  found  to  have  beeorue  subglenoid,  the  limb  was 
completelv  |i:iralyzcil,  but  withmif  loss  of  sensation,  and  although  com- 
rannicated  motion  was  still  jHtinfiil,  it  did  not  cause  reflex  contractions 
of  the  muscles.  Iletluction  was  readily  efli'cted  with  the  aid  of  anies- 
tbcsia.  The  muscles  of  the  shouhh'r  reacted  to  the  faradie  current; 
those  of  the  arm  an<?  forearm  did  not.  'I'he  limb  wasted  raj)idly  ; 
uutler  elecli'ical  treatment  an  alnrost  <'om])lcte  cure  was  obtaint-d  in 
about   two  years. 

Kronlcin  *  tjuotes  Hutchinson  as  having  seen  paralysis  of  the  sciatic 
nerve  follow  an  ischiatic  dislocation  of  the  femur;  and  .Sir  Astley 
Cooper'*  quotes  a  case  in  which  numbness  of  tlie  limb  ncctmipanied  the 


I 


W'cir  Mitclii'U  :  Injurips  «f  NVrv-fs,  i>.  10.H, 
rKlt-ctrifiati 
*  Krunleiii:  I/oc.  cit.,  p.  34. 


'  Wfir  Miiclu'U  :  Lric  eil.,  (i.  101. 
'  Cooper :  Loc,  rit.,  p.  67. 
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Haine  injury.  Cooper '  also  quotes  a  erase  of  suprapubic  dislocation  in 
which  the  pressure  of  the  head  of  the  femur  uj)on  the  anterior  crural 
nerve  caused  numbness  of  the  thigh. 

Viscera.  Kxcluding  the  common  im]>lication  of  the  spinal  cord  in 
<lislocations  of  the  vertebrte,  there  are  few  recorded  cases  of  injury  to 
jiarts  lying  within  the  botly  or  neck  by  dislocated  bones.  Such  injuries 
nnist,  to  a  greater  or  less  extent,  accompany  dislocation  of  the  head  of 
the  femur  through  the  floor  of  the  acetabulum  into  the  pelvis,  and 
complete  dislociition  backward  of  the  sternal  end  of  the  clavicle  has 
in  some  (nises  been  accompanied  by  symptoms  indicating  pressure  on 
the  trachea  or  epsopiiagus. 

A  case  that  is  entirely  unique,  and  interesting  not  only  because  of 
the  distance  to  which  the  bone  was  displaced,  but  also  because  of  the 
(•hanges  subsequently  undergone  by  tlie  bone,  and  of  the  ease  with 
which  the  deformity  was  borne,  is  reported  by  Prochaska*  and  by 
I^arrcy,'  who  had  examined  the  specimen.  A  lad,  sixteen  or  seven- 
teen years  old,  dislocated  liis  right  humerus  by  a  fall  upon  the  abducted 
elbow,  and  the  head  of  the  bone  was  driven  between  the  second  and 
third  ribs  (Frochaska  says  the  tliird  rib  was  fractured)  into  the  chest, 
stripping  up  the  pleura,  but  not  jwrforating  it.  All  attempts  to  reduce 
it  were  unavailing,  and  the  subsequent  treatment  was  limited  to  vene- 
section, warm  baths,  and  antiphlogistic  measures  for  the  relief  of  urgent 
symptoms.  The' patient  survived  until  the  age  of  thirty-one  (forty, 
Prochaska),  and,  although  the  arm  remained  abducted,  gained  his  live- 
lihood by  woo<l<!hopping.  At  the  autopsy  the  head  of  the  humerus 
was  foiuid  within  the  thorax,  covered  by  the  pleura,  and  its  neck  firmly 
placed  between  the  second  and  third  ribs.  The  head  was  so  sf)ft  that 
it  yielded  to  the  slightest  pressure  of  the  finger;  the  articular  cartilage 
and  bony  texture  of  all  the  portion  that  lay  within  the  chest  had 
entirely  disap])eared,  leaving  only  a  few  membranous  remains  of  the 
humerus,  of  which  the  greater  part  seemed  to  belong  to  the  costal 
pleura.  Prociiaska  describes  it  as  "  naked,  soft,  yielding  to  the  softest 
j)ressure,  presenting  only  a  thin  envelope,  and  almost  empty  within, 
since  it  had  lost  more  than  half  of  its  internal  bony  substance." 

Soft  Parts  and  Integument  (Comjwund  Dislocations).  Although 
instances  of  this  complication  have  been  recorded  for  almost  every 
joint,  tiiey  arc  yet  of  rare  occurrence,  and  mainly  restricted  to  the 
elbow,  knee,  ankle,  and  phalanges.  Except  in  the  latter  case,  they 
are  commonly  the  result  of  extreme  violence,  and  the  wound  of  the 
skin  is  })roduce(l  cither  by  the  direct  action  of  this  violence,  or  from 
witliin  outward  l>y  the  projecting  end  of  the  bone. 

Tlie  complication  in  the  ciise  of  the  larger  joints  is  very  grave, 
because  of  the  extent  of  the  injury,  which  is  usually  great  and  marked 
by  much  laceration  and  bruising  of  the  tissues,  and  also  because  of  the 
special  dangers  due  to  the  probable  infection  of  the  w-ound. 

The  treatment  may  require,  in  addition  to  the  most  rigorous  anti- 

*  f'o<>]H'r;  L<)c.  rit..  p.  71. 

'  I'rocliaskii :    Disiniisito    Anatomico-physiol.   Org.   Huiniini.     Wien,  1812,  qnoted  by 
Malyiiijiiic. 
'  Larroy  :  Mini.  i\e  Cliir.  Militaire,  vol.  ii.  pp.  40.'>  407. 
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septic  measures,  the  purfial  I'xpision  nf  the  joint,  because  of  tlie  difli- 
etiltv  of  otiicTwisf  pnividinu:  ctHciriit  drnitnigc!  of  all  the  rci'i's>^'.<  iind 
poiiflics  (if  tlio  synovial  sac.  '!"<»  wliat  extent  tlie  result.-s  nf  fnriiicr 
ex|)frit'n('u  will  \n;  ini]irnvc'tl  uixm  li_v  those  of  modern  nietiiods, 
mnaiiis  to  be  determined  ;  it  eaii  only  he  said  that  tlie  promise  is  gtxKl, 
and  that  it  is  sustained  liy  some  exeellent  eures  already  oiitained. 

(.'oniponiid  dislocations  oC  the  shoulder  and  lii|r  are  rare,  those  of  the 
elhow  and  knee  less  so,  :Mid  tiiose  »(  the  smaller  joints  inueh  mure 
freipient. 

REPAIR. 

Only  a  few  observations  have  been  made  of  simple  dislocations 
underjroinjT,  or  that  have  iiuderi^one.  re[>air.  Clinieally  it  is  known 
that  after  a  jierictd  of  a  few  days  or  weeks  marked  by  jiratbial ly 
dimiuishiui;  tenderness  and  swcllitii^,  thejuiut  can  be  tVeely  used  with- 
out pain,  l)ut  that  sometinirs  the  rangi'  of  mntioii  remains  limited  fbr 
a  niueh  lonjijer  period,  and  that  in  sfjme  eases  there  is  a  marked  ten- 
<lencv  to  reetirrenee  of  the  disloeation.  In  a  few  «isos,  in  whieli 
patient.s  have  iThmI  within  a  few  days  after  having  suffered  a  dishica- 
tion,  the  stn'mutKlini:  tissues  havi-  shown  the  renuiins  of  the  extrava- 
sation of  blood  that  had  taken  place  amiii  them,  and  the  ivnt  in  the 
capsule  has  either  been  oeeupied  by  a  eiot  or  has  been  empty  and 
without  evideiu'e  of  re[)aii\  It  is  to  be  |)resumeit,  however,  that  repair 
usually  takes  place  after  dislocation  ,  as  it  does  after  many  other  sub- 
cutjuieous  injnrifv-,  without  snijjim-ation  or  even  nineli  itiHauunalory 
reaetiou,  that  the  ruptured  capsule  reunites  or  that  the  jiap  in  it  is 
filled  by  eoudensatinu  aud  adliesiun  nt'the  adjuiuicisr  coiuu-etive  tissue, 
that  the  la<-erated  muscles  and  lij:;!niu,'Uts  are  repair-ed  iii  like  manner, 
and  that  iliese  eientriees  )mi'sne  tlio  evo!uti(Ui  eoninirui  to  their  class. 

This  process  may.  however,  be  disturbed  by  various  enni[tlieation!!. 
If  the  injury  has  been  exeentii)nally  severe,  if  the  bone  has  been  widely 
di^jdaeed,  antl  tlu'  snrrnuuiiinjr  tissues  much  lacerated,  if  the  efforts  to 
reduce  have  Ix'en  vinh'Ul  aud  Inug  coMtiuiied,  if  the  joint  has  not  been 
priiperly  iurmcibili/ed,  if  ]>assive  motion  has  been  injudicir.usly  bepun 
arid  luaintaiued,  or,  dually,  if  the  general  condition  of  the  patient  isi 
nnfavonible  for  repair,  the  inflammatory  reaction  may  become  exc^es- 
sive,  and  even  enii  in  suppuration  and  pyicmia.  If  it  sto|)s  shf>rt  of 
this  disastrous  residt,  it  may  yet  lead  to  jiartial  or  cnmpletc  anchylosis 
through  the  formatitin  of  adhesimis  between  (he  o|rposed  articular  sur- 
faces or  the  thickening  ami  retraction  of  the  capsule  and  peri-articnlar 
tissues.  The  older  records  coutaiu  uiuuennis  instances  in  which  sup- 
puration appears  to  have  been  caused  by  the  efforts  to  reduce,  but  this 
ac<'ident  has  become  much  less  cmntnon  since  the  introdnctiini  of  annjs- 
thesia  and  the  subslitutiiHi  of  the  so-ealleij  "  mild  ''  methods  by  nianij)- 
iilatiou  for  (he  furcible  tractinu  liy  pidleys  which  was  fnruicrly  so  much 
in  vogue. 

Fractures  of  a])o])hvses,  or  ]iort:ous  of  bone  to  which  muscles  t»r  ligji- 
ments  are  attaclied,  are  n-paired  either  by  bony  callus  or  by  a  fibrous 
baud,  the  difference  depending  on  (he  extent  of  the  separation  and  the 
inde[>eiiilent  motion  of  the  fnigment.     Tlie  fragment  may  be  withdniwn 
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to  siicli  a  ilisUincc  tlint  i\w  iittiicluHl  ntn.wle  or  inusclos  ppri)i:inently 
cca.«f  to  t'.\t'rri.<<'  :uiy  rcmtnd  ovlt  tlif  main  bone*,  wliioli,  in  conse- 
quence, is  expusL'd  til  i'R'r|iipnt  :iii(l  easy  rcciiri-encL-  i.if  tlic  tlislwation. 

Till-  same  intirinity  may  rcMilt  fnmi  defective  repair  of  fracture  uf 
the  rim  of  an  orlneidar  cavity.  In.staiiccs  of  the  former  variety  are 
ino-st  common  at  the  shoiiltler-joint,  tlioso  of  the  latter  are  founil  at  the 
lii|>  and  shoulder.  Another  canse  of  ihe  liability  to  recurrence  at  the 
«liuul(ier — laxity  of  the  cajisirie — has  hccii  indii-ated  liy  Ji'issel,'  who 
had  the  o|i[>ortunity  to  exannne  four  such  cji.ses  after  death  ;  lie  found 
in  all  that  the  supnispinains  and  inlnis]iiiiatus  !nn.s<des  had  heen  torn 
loose  from  their  attaclmieut  to  the  greater  tuberosity,  had  retracted 
behind  the  acromion,  and  had  nii- 
dergone  atrojihy  and  fatty  dcficncra- 
tion.  The  relations  of  the  temloiis 
of  these  muscles  with  tlic  articidar 
ca[)r-ide  arc  so  close  that  the  rupture 
of  tile  former  involves  also  that  of 
the  latter,  and  the  retraction  of  the 
former  creates,  by  drawintj  back  one 
side  of  the  rent,  it  larfjc  ^ap  in  tlie 
upper  part  ol'  the  I'apsnlc  opi-ning 
into  the  suhacrotnial  bursa.  In  tlie 
process  of  eicratrization  the  front  part 
of  the  capsule,  tliat  lying  lietween 
its  attachment  to  the  humerus  an<l 
the  rent,  becomes  adherent  at  the 
edge  of  the  rent  to  the  under  sur- 
face of  the  deltoid  close  by  its  at- 
tachment to  the  acromion,  while  the 
jiusterior  lip  of  (he  rent,  after  retrac- 
tion with  the  tendon,  lieeomcs  per- 
manently fixed  at  the  posterior  jiart 
of  the  acromion.  'I'hc  under  surface 
of  the  acromion  is  thus  left  to  fill 
the  gjtp  lietween  the  two  lips,  to 
fiirm  the  iipjier  limit  of  the  articular  cavity,  and  to  lie  in  direct  con- 
tact with  the  head  of  (he  hurnerds.  In  none  of  .Jossel'.s  four  ca.ses 
was  the  normal  eommiuiication  between  the  <'avi(y  of  tlie  joint  and 
tlie  subscnj>uhir  bursa  found  to  be  enlarged  ;  in  one  the  sidtcttracoid 
biirsii  eommiinieated  with  the  j<iint,  and  in  one  the  temlon  of  the 
long  head  of  the  biceps  was  rnptured,  and  its  torn  end  lia<l  become 
fixed  ill  the  bicipital  groove,  lu  two  of  the  cases  a  small  defect  with 
smooth  edges  was  ffumd  in  the  capsule  below  the  tendon  of  the  sub- 
scapularis,  and  in  the  others  the  ca[»sule  appeared  thinned  at  the  .same 
jMiint.  A|)i)areutly  this  indicated  tlie  ]ilace  at  which  tin-  liead  of  the 
nunierus  e.seape<l  tliroiigli  tlie  capsule  at  the  time  of  the  tirst  dislo- 
cation. 

The  cavity  of  tlie  joint  was  g(*atly  enhirged  by  the  changes  in  the 
capBtile  ;  in  the  first  its  ca|)acity  was  90  cul)ic  centimetres,  as  ag-ainst 

'  Jossel :  Ilfiitsclic  Zvititclirirt  fur  Cliirurgic,  !*)<»,  vol.  xiii.  p.  Ib7. 


Recurrent  or  baliltual  diilocatlon  ot  the 
sliuiiUltT.  ■hnwIiiE  till-  o|)Culng  Into  the  lub- 

uoromial  ttunsn.    (Jcwbkl.) 
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28  in  a  normal  joint,  and  its  length  along  the  upper  portion  was  10 
centimetres  instead  of  the  normal  3|. 

This  condition  of  the  capsule,  aided  by  the  withdrawal  of  the  con- 
trol and  supjjort  normally  supplie<l  by  the  supraspinatus  and  infra- 
spinatus muscles,  seems  entirely  adequate  to  explain  the  easy  recur- 
rence of  the  dislocation,  and  the  recent  cases  of  relief  by  operative 
shortening  of  the  anterior  portion  of  the  capsule  are  confirmative  «»f 
the  opinion. 

Gangrene  of  the  limb  may  ensue  ujwn  the  rupture  of  the  princijMil 
vessels,  or  even  upon  extensive  laceration  and  violent  inflammatory 
reaction  ;  and  parali/xuf  of  one  or  several  mustfles  may  manifest  its^elf 
immediately  or  only  after  the  limb  is  again  brought  into  use,  the  result 
of  injury  to  nerve  trunks  or  of  contusion  of  the  muscle  itself,  or  of 
compression  of  the  nerve  by  a  cicatricial  band  as  in  Miiller^s  case 
quoted  above,  p.  419. 


CHAPTER  XXX. 

THE  PATHOLOGY  OF  UNREDUCED  ("ANCIENT,"  "INVETERATE") 

DISLOCATIONS. 

The  changes  that  take  place  about  joints  that  have  long  remained 
dislocated  are  well  understood,  through  direct  observations  of  many 
specimens  in  man  and  through  experiment  upon  animals.  These 
changes  are  partly  the  direct  result  of  purely  inflammatory  processes 
excited  by  the  traumatism  and  the  changed  relations  of  tne  parts, 
])artly  that  of  disease,  and  partly  that  of  a  seeming  effort  of  nature  to 
create  a  new  and  serviceable  joint.  The  changes  consist,  in  general 
terms,  in  the  condensation  and  thickening  of  conne<;tive  tissue  about 
the  displaced  bone  in  such  a  manner  as  to  protect  it  against  further 
displacement,  and  in  the  change  of  the  bones  at  the  new  points  of  con- 
tact partly  by  absorption  and  partly  by  the  formation  of  new  bony 
outgrowths  through  continued  slight  irritation  of  the  bone  itself,  the 
periosteum,  and  the  adjoining  fibrous  and  ligamcntal  tissues.  The 
irritation  whicii  leads  to  these  changes  is  furnished  by  motion,  use,  of 
the  limbs ;  hence  the  most  striking  examples  are  found  at  the  shoulder 
and  tlie  iiip,  and  these  will  be  used  as  the  basis  of  the  following 
description. 

The  first  changes,  in  point  of  time,  are  those  in  the  bruised  and  torn 
soft  parts  amid  which  the  end  of  the  bone  has  lodged  after  its  escape 
through  the  rent  in  the  cjipsule.  The  loose  connective  tissue  lying 
about  the  vessels,  nerves,  and  muscular  bundles,  bruisetl  and  pressed 
back  by  the  head  of  the  bone  and  infiltrated  with  extravasated  blood, 
reacts  in  the  usual  manner  under  the  traumatism  by  becoming  the  seat 
of  an  exudation  and  by  multiplication  of  its  cellular  elements.  The 
latter  follow  their  natural  evolution  into  fibrous  tissue,  and  thus  is 
formed  al)out  the  bone  a  continuous  fibrous  envelojMj  enclosing  a  cavity 
within  which  the  end  of  the  bone  lies,  more  or  less  free,  and  continuous 
structurally  on  its  outside  with  the  adjoining  tissues,  some  of  which — 
vessels,  nerves,  and  muscidar  filires — may  be  firmly  imbedded  in  it. 
Its  inner  surface  is  smooth  and  lined  with  flat  cells  resembling  those 
foimd  on  the  surface  of  normal  or  accidental  bursie,  and  it  is  moistened 
by  a  small  amount  of  licjuid  which,  in  some  eases,  closely  resembles 
synovia.  It  seems  probable  that  when  real  synovia  is  present  it  is 
furnished  l)v  portions  of  the  original  capsule  which  have  remained 
adherent  to  the  bone  and  have  formed  part  of  the  new  cavity.  Indeed, 
the  new  cavity  is  usually  only  an  enlargement  of,  or  addition  to,  the 
original  one,  its  connection  with,  or  its  entire  independence  of,  the  old 
one  being  determined  by  the  character  and  extent  of  the  rent  in  the 
capstiie  and  the  distance  to  which  the  head  of  the  bone  has  passed 
through  it ;  but  the  capsule  may  bo  torn  away  from    the  humerus,  for 
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example,  so  completely  that  it  ihli.s  tofrotlier  lietiiiid  it  ami  its  «ivitv  is 
4)i)litt'nitt'tl  hy  ;iilliu^iiiii  of  tlic  (ippd^iin^  siirdiri'.s  in'  is  slmt  otl'  hv  uiiiuu 
ol'  tlic  torn  i-iIl:!'^.  Ttic  new  i'a|isiilc  h  mi  small  and  rUtsa  .'tiid  tlie 
bands  iVirrncd  hftwcen  tiif  bones  liy  tlie  ontiflcnsadiin  and  iin'reaso  of 
the  stirnimulinfr  tissues  are  hi  rtrni  that  motion  is  jjrcatly  restrictetl  or 
wholly  lost,  an<l  re.-toratitm  of  the  ori^^inal  relations  i-an  be  ett'ccted  cmlv 
after  a  tlivisiuii  or  laeeration  of  those  tissues  far  more  extensive  than 
that  wliieli  aceouipauiecl  the  ilisloeatiou. 

lint  while  these  eiiatiiios  in  the  soft  ]>arts  tend  |iernKinently  to  fix  the 
bone  in  its  new  posilimi,  other  ehanires  take  place  iiv  the  periosteum 
and  the  bone  itself  ujiiai  wliic-h  the  displaeed  artieular  end  rents  and 
moves,  which,  on  the  otiiei'   hand,  tend  to  make  this  new  )M}t>itioti  a 


Fio.  2rw 


Fio.  237. 


old  suprnrotyldid  dlslorallnn  of  the  femur,  with 
very  complcU-  new  uoi'lulniliiiD.  From  the  collee- 
Umi  ai  Hiinii.    (KkHni.rini 


8c«i)u1r  showing  new  socket  Ton  nil  tn 
an  olit  unreduced  subcomcoid  disloca* 
lion.    iCoopcR.) 


more  suitable  restinfr-))laee  and  to  ^iw  it  a  fcu'in  and  eharaeter  like 
those  of  the  part  it  is  to  replace.  Tims  a  new  cotyloid  cavity  may  be 
formed  ujtoii  the  ilium,  or  a  new  glenoid  cavity  on  the  inner  side  of 
the  scapula  adjoitiiuj^  tin;  old  one.  In  this  new  formation  of  bnne  two 
processes  rnav  take  |)art — prodnetiiin  nf  l)one  by  tlie  periosteum,  nnd 
ossification  of  the  old  lijraments  and  new  Hbrous  tissue.  The  perios- 
teum may  product'  bone  cither  after  it  has  been  stri|)ped  up  or  while  it 
is  still  in  place.  If,  iu  the  dislocation  of  the  head  of  the  bone,  a  por- 
tion of  the  rim  of  the  corres|)<indii)ir  articular  c^ivity  is  broken  otf  and 
pushed  away,  earryinir  wilii  it  a  strip  of  ]ierIostenm  lorn  from  the 
adjoiuiiig  surface,  luit  jire>erving  its  eomtectiou  with  both   ])ieces,  <»r  if 
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tlip  ppriostotiin  is  stri[i|)i'ct  tip  liy  tlie  attiii'lir'd  citpsiilc  or  a  lig;anient,  as 
occurs  Ml  fVci|iiciiil_v  lit  tiic  clhiiw,  tliis  luuM'iicd  >tri[>  ("iiriiis  on  it.-  sifle 
tlic  limit  lit"  the  ticw  cavity,  ami  fn'oddccs  on  its  iiiiilcr  surface  mnv 
Imiik'  which  is  contimioiis  with  tlit'  old  and  willi  the  fVagiiK'Ut  of  the 
rim,  if  sncli  lias  hecii  broken  oH",  constituting  a  hridfjc  between  them. 

If  the  pcriostcuin  is  not  stripiicii  up,  hiit  the  head  of  the  hone  cM'apes 
entirely  from  the  cavity  ami  conies  to  rest  upon  the  ontsidc  of  a  Iav<T 
of  periosteuni  still  adiieicnt  to  its  hone,  this  perio.-tciini,  irritateil  liy 
the  pressure  and  movements,  jiri.idnees  new  i)one  between  itself  and  the 
old.  and  this  production  is  greatest  in  the  zone  just  nronnd  the  point  of 
greatest  pressure.  The  portion  of  periosteum  ilirectly  pressed  njion  dis- 
ap[iears  under  tlie  jiressure,  Icavinjr  a  iMire  surface  (tf  Inme  in  contact 
with  the  displaced  head,  or  bccoiues  librous  or  libro-cartilairinous  in 
structure;  while  in  the  immeiiiately  ■•idjoiniufi  jiorlion  the  oslcoe'cnetic 
jn'operty  is  callcMl  into  play  and  a  ridge  of  bone  is  built  np  around  the 
o^-ntral  deuwied  area.  This  may  be  a  sharjily  th fined  rim  rising  to  a 
i-onsidenible  height  and  closely  resembling  that  lor  vvhicli  it  is  a  siib- 
,*titinc,  or  it  nuiy  be  a  Jiiass  of  irregular  beiglii  au<l  outline,  having  little 
or  no  resemblance  f<i  eitlier  the  glenoid  or  coiyloid  <'avttv. 

The  details  of  this  ibrniation.  as  oii^erved  by  I'>aiar<li  '  at  the  hip  in 
aniuuds,  consist,  fii'st,  in  the  ap|>earanee  of  a  circular  cartilaginous  wall 
wliose  free  bonier  is  continuous  with  the  new-formed  fibrous  capsule, 
its  base  resting  upon  the  ilium  and  its  iiuier  surface  in  contact  i\  illi  the 
head  (d"  the  I'euuir;  its  ossification  (in  I'alibils)  i^  complete  by  the  thir- 
tieth day.  <'.\eept  along  its  concave  surface,  where  it  reuiaius  soft, 
shading  oil'  toward  the  ci'Utre  of  the  lU'W  acetabulum  into  a  whitish, 
<'artilagin<uis  like  tisstU',  which  lakes  the  [dace  of  the  destroyed  perios- 
teum. On  its  free  border  it  lias  tiie  structure  ctf  fjbro-cartilage  ;  on  the 
concave  surface  it  clonely  approximates  that  of  liyaline  articidar  car- 
tilage. At  the  very  centre  the  uuderlyiiig  bone  is  left  l>are  or  is 
<'overe<l  by  (ibrous  tissue  and  tibro-cartilage.  and  becomes  denser  in 
striK'ture.  <  irinewetsky,*  w  lio  experimented  on  dogs,  says  he  never 
found  a  liifmg  of  |ieriosteutu  or  cartilage  iusiiie  tlie  new  acetabulum  ; 
the  lione  wa.<  always  sclerosed.  He  also  notes  the  absence  of  entlothe- 
linm  on  the  inner  surfatrc  id'  the  new  eajisnle. 

The  ossilicaliou  may  pass  beyond  the  usual  limits  and  iuclmli'  ]ior- 
tioiis  of  the  ea|)sule,^  forming  bony  stahu'tltes,  or  even  n  eotu|dete 
bonv  case  enveio|iing,aud  perlia|rs  united  with,  the  liead  of  tlie  bone;' 
and  in  a  specimen  presented  by  ]\Iorean,''  a  dislocation  of  the  femur 
into  the  obturator  foramen,  the  meniliraue  tilling  the  ibrainen  had  l)oen 
tiiMislormiHl  into  a  bony  plate  throughout,  excejit  in  a  ftrip  along  its 
anterior  margin. 

Sune  of  these  ex|>crimen[al  obser\atiniis  have  been  repeated  upon 
speciineus  of  aiH'.ieut  dislocations  in  num.  in  sciiiic  ot'  which  the  new 
cuvitv   has    been    fouuil    to    be    lined    with   llbro-eartila<:e,''  in  others 


'  Bniardi:  Arcli.  pt-r  Ic  a«^ii'iizi-  nuvliclii'.  1880,  vol.  iv..  quutcMl  by  Kronlcin, 
'  Oiiiu'wctslty  :  ('mtrnlliliilt  fiir  rhinirBif.  1H79.  p.  279. 
'  Tliori- :  lliili.  tic  In  .Sw.  Aiiatmiiii|uc.  isatt,  p.  .'B. 

•  ('(i<i|H-r-.  J,<H\  lit.,  p.  M:  «ml  ('riivi'illiicr :  .\imt.  piithol.,  vol.  i.  p,  425. 
'  Mnrciiu  :  Mem.  di'  IWrnd    piyiilo  ilc  riiiriircif.  ITlili,  vol.  ii,  p.  153. 

•  Lepiuc  anil  D<?»<>riiii'iiiix  -.  Hull.  <lf  1h  S«.  .^iiiit..  Is44.  p.  Ui7. 
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with  a  graiiiilnr  filtni'ul   tissue  witlioiit  apparent   cartilage  of   iiHTH*- 
tatidti.' 

Till'  (lisplaceil  ln';ul  ,slii>\vs  ciian^fs  varviiiii  in  fxtt-iit  and  oiuisisting' 
in  Ikhs  tA'  its  cartilaj^c,  orosion  of  tiif  l>orn'  in  places  anil  it.s  increast?  iu 
others,  anel  occasionally  in  [iryfunnil  chanjies  of  structure  thrDUghout. 
Thus  in  the  cas(>  Just  rcferretl  to,  re|K)rte<l  l\v  Dupuot,  a  (lislo«ition 
inward  of  the  shoulder  of  six  months'  standing,  the  head  of  the 
humerus  was  worn  away  hehind  at  the  point  where  it  rested  against 
the  rim  of  the  glenoid  e^ivity,  which  also  had  in  great  part  disappeared  ; 
its  anterior  portion  had  preserved  its  cartilage  at  almost  all  i>ointj», 
while  its  posterior  portion  hail  none,  it  being  there  replaced  hy  rather 
tight,  short  fibrous  bands  uniting  the  head  to  the  ohl  glenoid  cavity. 
In  a  spei'iiiicu  presented  by  Walsh  ^  to  the  Iloyal  Surgical  Sx-iety  of 
Iri'iutid,  April  "i"),  1840,  of  an  old  disldeation  of  the  shoulder  forwanl, 
the  siiliseapuliiri^  muscle  was  misi'd  from  the  scapula  by  the  head  of 
the  liunicnis,  the  new  glenoid  cavity  was  covered  by  fibro-cartilagi', 
tlie  synovial  sic  was  complete,  and  the  cartilage  of  the  hutiienis  |H?rfiH't. 

The  empty  glenoid  or  cotyloid  cavity  diiiiinisiies  gradually  in  size 
either  by  absorption  of  that  portion  against  which  tlie  head  of  the  bone 
rests  or  by  a  genera!  atrophy,  presnmaiily  <Iue  to  its  disuse,  similar  to 
that  ob.servwl  in  the  alveolar  process  after  removal  of  the  teeth,  and 
its  wivity  tills  up  witli  (ibrous  tissue  that  springs  fiiim  and  replaivs  its 
lining  cartilage.  The  gleimiil  ravity  has  in  some  casf;s  been  still  further 
rendered  unfit  for  use  and  inacces-il)le  by  union  with  the  outer  portion 
of  the  origitiid  capsule,  wIi'mi  tli;it  has  been  drawn  across  its  face  as  the 
htniuTUs  was  ilis|ilaivil  inward.  And  yet,  occasionally  the  acetabulum 
has  remained  em|>ty  and  its  cartilage  unchanged  for  many  years  (Dreh- 
mannl.' 

When  the  use  made  of  the  limb  is  very  slight  and  the  head  of  the 
Imhic  is  itiuiiovably  fixed  in  its  new  jlo^ition,  the  develf>pment  of  artic- 
ular charactensfics  is  slighter  and  the  bone  may  even  diminish  nota- 
bly in  si/.e  or  <'oiisist('tn'y,  ;is  in  the  case  iptoted  on  pa^e  421,  in 
which  the  head  of  the  hiMueriis  passed  into  the  chest  and  remaine<l 
fixed  there.  This  atro|>hy  of  disused  ])arts  is  a  general  rule,  and 
althongli  observed  in  bone  is  more  marked  in  other  tissues  whose  nutri- 
tive changes  and  functional  activity  are  greater.  In  accHirdance  with 
this  general  law  lire  muscles  which  arc  rendered  inactive  by  t!ie  irn-ater 
or  less  fixation  of  tlii'  dislocated  bone  diminish  in  size,  and  if  their 
inactivity  is  complete,  or  even  nearly  so,  ihi'ir  fibres  undergo  an  actual 
degeneration  and  (heir  fibrous  tissue  (jredominatcs  to  su'-li  an  extent 
that  they  are  hardly  more  than  ligaments.  The  bone,  too,  is  similarly 
aflTeeteil  throughout  its  entire  length  ;  it  becomes  smaller,  ivr,  if  the 
disloeution  has  occurred  diu-ing  youth,  before  develo|>ment  is  com|)lete, 
it  fails  to  di'Vflcip  to  the  sune  extent  as  its  fellow  on  (be  opposite  side, 
and  I'Ven  its  imrmal  i-iirves  disippear. 

These  facts  show  both  the  danger  and  the  futility  of  attempts  to 
reduce  dislocations  that  have  long  existed  ;  they  show  that  reduction 


I  DiiiriK-l :  IJiill.  lie  111  SiH-.  Aniit..  isti:i,  p.  I4t. 
'  \Viil<li  :  <;ii/,.'tt>'  lUw  1l(j|iitiinx,  \xil>.  \i^  :K«l. 
'  Uri-biiiaiiii :  ItcitniKi'  /.iir  kliii  I'liir.,  It^T,  vol.  xvii 
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can  be  accomplisluHl  only  at  the  cost  of  lacerations  far  naore  extensive 
than  those  involvetl  in  the  orijrinal  injury,  that  among  these  lac^'ra- 
tions  may  be  included  rupture  of  important  vessels  or  nerves  that  liave 
become  adherent  to  or  included  in  the  fibrous  bands  of  new  formation, 
and  that  even  if  the  bone  can  be  successfully  liberate*!  from  its  attach- 
ments and  broufrht  back  to  the  csivity  from  which  it  was  displaced  the 
latt<'r  may  have  become  entirely  unfit  for  its  reception  and  for  a  resuni})- 
tion  of  its  own  original  functions. 

Important  clianjjes  in  the  condition  of  the  limb  may  be  caused  by 
])r('ssure  upon  the  bloodvessels  or  nerves  by  the  displaced  bone  or  by 
injury  done  them  during  attempts  at  reduction.  Instances  of  the  latter 
are  given  in  Chapter  XXXIV. 

Persistent  oedema,  resulting  in  a  condition  resembling  elephantiasis, 
was  ol)served  by  Bartels  '  in  a-  patient  whose  shoulder  had  been  dislo- 
cated for  more  than  a  year.  There  was  also  rigidity  of  the  fingers  in 
a  position  indicating  ulnar  paralysis,  which  was  relieved  by  increasing 
the  mobility  of  the  siioulder,  but  the  oedema  |)ersisted. 

'  Burtcls:  Artb.  fur  kliii.  C'liir.,  1874,  vol.  xvi.  p.  638. 


chaptp:r  XXXI. 

SYMPTOMS   AND    DIAGNOSIS. 

The  symptoms  of  a  dislocsition — (luwe  change?  in  the  form,  i'lrnotion.s, 
and  .sensibility  ot'the  |);irt  by  which  the  (ire.^ence  of  a  <iisii>i';itiipn  is  rei'o^- 
nizcii — arc  c'his.se<l  as  objcctirc  and  xiilijcctiri-  or  ratiniiiiL  Tiie  former, 
whicli  alone  are  deeinecl  demimstrative,  are  tho.se  whieh  ran  he  rccog- 
nize<l  by  the  snrgeoii  on  examination  :  tfie  latter  are  those  for  liis  iinowl- 
edge  of  whieh  lie  niu.st  <le[)eii(l,  to  a  greater  or  le.ss  extent,  iijxin  tlie 
stiitements  of  (he  [tiitieiit. 

The  cxaminatiun  of  the  patient  should  ahvay.s  be  eon<lucted  sys»- 
tematically,  with  the  view  to  learn  not  merely  the  existenee  of  the 
dislocation,  bnt  also  stieh  details  and  eomplieations  as  mav  be  prc*«ent 
and  may  afteet  the  Irealinent  and  prognosis;  anil  it  slionUl  inehidc  an 
exariiiiiatiitti  of  the  i-unditiim  of  sneli  bloodvessels  and  nerves  as  may 
liave  lie('n  injured  at  the  same  (inu\  in  order  that  siieh  injuries,  if  thrir 
later  eousef|uenees  ^!loldd  heeome  manifest,  may  not  lie  attributed  to 
the  treatment.  If  swelling,  a  large  amount  <jf  snheutaneons  fat.  or 
pain  sjjonld  jirevent  a  satisl'aetorv  examination,  auiesthesia  shunld  l>e 
em|)loyed.  The  eharaeter  aiul  direetion  of  the  foree  that  prodneed  the 
dislo('ali<m  should  lie  learne<l.  and  also,  if  possible,  llif  position  of  the 
limb  at  the  moment  of  its  disloeatiou,  and  whether  a  "  eonseetitive  " 
has  been  substituteil  for  a  "  jirimary  "'  disjilaeemeut,  or,  as  evidenee  of 
the  latter  f'lct,  whether  one  fixed  ]Misitiun  of  the  limb  has  been  sub- 
stituted for  another.  In  doulitfid  «^ises  the  uninjured  limb  shoulii  be 
used  for  {comparison,  and  the  cpiestion  shouhl  be  asked  whether  or  imt 
the  mispected  joint  has  been  previnnsly  the  seat  of  disease  or  injury  the 
consequences  of  whieh  may  atleet  the  eonrlusions  to  be  drawn  from 
the  examination.  The  essential  point  in  the  examinatiou  is  to  deter- 
miru,'  the  (msition  of  the  <'nd  of  the  bone,  its  relations  to  that  one  from 
whieh  it  is  thought  to  have  l>een  violently  separated,  and  the  l>est 
evidenee  of  this  faet  is  furnished  by  feeling  tlie  end  of  tiie  bone  witii 
the  lingers,  by  traeing  its  outline,  by  feeling  it  move  when  the  lower 
part  of  the  linrb  is  move<l. 


Objective  Si|^s. 

Deformity.  Reside  the  attitude  of  the  patient  or  of  the  limb,  which 
is  often  sfrikiie.r|v  eharacteristie,  the  aspeet  of  the  region  of  the  arti-eted 
joint  is  eliaiiged  bv  the  iuHammatory  swelling,  which  may  a|>pear 
promptly  or  tardily  and  he  aeeompanied  by  ercliymosi>  and  by  altera- 
tifins  in  the  de])tli  or  position  <if  the  fold  of  its  Hextireaird  in  its  normal 
depressions  and  proinini'ne<'S.  The  swelling  varies  with  the  length  of 
time  that  has  eiajised  since  the  injury  was  received,  increasing  for  a  day 
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or  two,  remaininir  statimuirv  for  ii  viiriahli'  littHV,  ami  tlint  (liitiinisliiiijr  ; 
ill  nld  cases  the  rogioii  is  atfii|ilii<'<l.  Il"  tliu  dislMcatiiHi  liaslifuii  caiiM'd 
l)y  external  viulciu'c  lu'tintr  diivctly  »i|Min  tlic  rejrioii  "J'  the  juini,  the 
swelling  in  iiR-reascil  \>y  tlio  eHl-fts  of  tlii!  coutiisiuu,  and  ocelivtiiOHt'ii 
appear  nuirc  pnmiptly  tliaii  in  utluT  «ise». 

riio  position,  with  ri'fcrcnpe  to  eaeli  otlicr,  of  llic  articular  surfaces 
or  ends  wliii-li  coiistitiitc  the  joint  eau  often  lie  deterniined  l>y  palpation, 
aii<l  this  furnishes  the  most  exact  and  positive  evidence  of  the  ehanieler 
of  the  injiirv.  In  joints  that  are  not  thickly  overlain  hy  soft  [larts  or 
masked  by  swelling  or  extra vasatei!  hluod,  this  jiosition  can  he  readily 
made  out,  as  at  tiie  knee,  lingers,  elhow,  or  even  the  .shoulder;  at  the 
liiji  it  is  easy  in  some  ilislocations — c.  f/.,  puprapuhic — to  recognize  the 
lic:i<l  of  the  femur,  in  others  it  is  iiiiieh  more  dilficiilt. 

If  the  head  of  the  hone  cannot  l)e  (elt.  its  [tosilion  (if  there  is  no 
fracture)  can  he  determined  from  that  of  its  shaft  ami  recognizulile 
proiiiinence.s  or  ap<ii)liyses.  Thus,  if  the  grwit  trochanter  can  be  recog- 
nized, the  jKtsition  of  the  head  of  the  femur  can  be  readily  inferred  by 


Fio.  238. 


Vw.  239. 


Placram  losliow  tlitclTcctof  position  upon  tlifftpjiar- 
cnt  U'nv^h  <tf  tbc  ami  In  clltilocBtlon  of  the  BliftuirltT.  A, 
ncri'iiiion  ;  //.  iKWoreud  ofhunicTiu*:  C,  head  of  humerus. 


I>iu|;rainto»huw  theiutionoratig*^! 
mi-nt  In  lluiltlng  the  rangi;  uf  motloii 
til  a  (ltfiIr>CBtion. 


jtrolonging  froni  it  in  imagination  tlie  neck  <if  the  fcnuir  in  the  line 
imiiejited  hy  the  ]«>.sition  of  the  .shaft.  In  like  niauner  prolongtition 
upward  of  fiie  line  of  the  lower  portion  of  tlie  humerus  iiiiiieates  the 
position  «)f  the  head  of  the  hone,  ;ind  if  il  pa.s.ses  to  the  inner  side  of 
the  acromion  (he  shoulder  niiist  lie  dtsloeated  or  the  hone  hrokeli. 

The  contimiifv  of  the  .-tippnsed  fuad  witii  the  shaft  is  delerntilied  by 
recognizing  that  it  participates  in  slight  nioveineiits  communicated  to 
the  lower  segment  of  the  limb.  The  aitl  tif  needle.•^  |(a.s.sed  down 
through  the  soft  parts  to  the  bead  of  the  bone  is  sonietimos  resorted  t4j 
when  the  tfiickne.ss  of  the  soft  parts  makes  examination  with  the 
fingers  diHicnIt  or  iincertaiii.  By  ]irolonged  tirni  pressure  with  the 
fingers  an  iniianitntitory  swelling  may  .sometimes  be  piishe<l  aside  and 
the  bone  distiiu-tly  felt. 

Tite  liml)  may  appear  tobe,  «>r  may  aettially  l>e,  shorteneil  or  length- 
ened, luit  this  sign  is  not  of  .so  mueli  value  as  it  is  in  cases  of  fracture, 
both  because  it  varies  greatly  with  varying  jmsitions  of  the  limbs  and 
because  the  limbs  cannot  always  be  placed  syinnietrieally.  Tite  reason 
why  the  length  of  the  measured  distance  varies  in  tlilferent  positions 
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of  tlie  limb  f!Ui  be  niadt'  eloar  l»y  takiny;  an  pxaniple,  as  llie  sliouldcr. 
IIiTo  till'  (listiiiiw  u.-iiallv  iiifa>iirf»l  i.-^  lliat  from  tlie  edge  of  tlie  aero- 
Miioii  to  tlic  fXioriKil  •■picoitdvk'  of  llic  liniiiiTiis.  Now,  {\i\^  distance 
diniiiiislies  as  the  arm  is  uliditcti'd,  for  (Fig.  --i-S)  wlioii  the  arm  hangs 
by  tlie  si»le,  the  line  ^1  B  is  almost  exactly  cqiml  to  ('  Ji  jiIuh  the  dis- 
tance that  flies  helow  the  level  of  .1;  while,  on  flic  other  hand,  when 
the  arm  is  alxliieted  the  distiince  .1  i>"  is  equal  to  C  Ji  ininu«  the  dis- 
tance of  (  '  heyoiid  the  line  of  .1. 

The  methods  of  measuring  and  the  precautions  to  he  taken  are  the 
same  as  in  the  case  of  fracture  and  have  been  elsewhere  e<insideiiHl ;  and 
the  possibility  of  the  |)revious  existence  of  asymmetry  of  the  limbs,  of  a 
ditf'eieiiei'  in  their  length,  has  also  been  ilescrilx-d.     ( Fnictures,  p.  49.) 

Loss  of  Mobility.  In  almo.-t  every  disloi-ation  there  is  a  position 
which  is  clianictcristie  of  it  and  which  the  limb  teml^  s)iontaueously 
to  as-iiinic  and  retain,  even  under  anient ln'.-ta.  This  po>itioii  dc)K'nd8 
rather  n])un  the  tenseness  ol"  ligaments  ami  untorii  jiortioiis  of  the  cii\y- 
sulo  than  ujioii  the  muscles,  although  the  hitter  by  being  already  over- 
stretrhed  may  aid  in  limiting  motion  or  cluingo  of  ]>ositioii  in  certain 
directions.  The  head  of  (he  bone  takes  up  a  new  position  at  some 
distance  from  its  norma!  one  atul  there  rstalilislus  a  new  centre  of 
motion  for  the  limb;  <'(in>i'ipi<>ntly  the  ligaments  on  the  side  opjxjsitc 
that  toward  which  the  head  has  been  disj)laced  are  put  npoti  the  stretch 
if  the  attempt  is  made  to  move  the  lower  jwirt  of  the  bone  in  the 
same  direction,  and,  unless  torn,  fix  it  at  an  angle  with  the  other 
bone  to  which  tliey  are  attached  (Fig.  2.">!M.  The  Ixuie  can  1«!  niov<'d 
toward  the  attachment  of  l!ie  iintorii  li<ranient  but  not  further  awav 
from   it. 

Since  the  liniitati<iu  of  mutian  has  its  principal  cau.se  in  the  non- 
muscular  structures,  it  esmnot  be  entirely  removed  by  aniesthesia,  but 
such  additional  limitation  as  may  )>e  due  to  contraction  of  the  mu.«clcs 
excited  by  the  fear  of  pain  cjin  be  thus  removeil,  ami  \\hetiever  the 
(ixity  of  a  limb  is  used  as  an  cleinetit  in  making  the  diagno.sis  the  jiart 
taken  by  the  tintseles  in  it>  ]iroductiou  shoiilrl  be  determined.  The 
<]iagnostic  fornnda  soinetiuK's  given  that  abn<irm.'d  ti.xatiiui  is  cliarac- 
teristic  of  <lislociitions,  and  abnormal  mobility  ot'  fractures,  is  a  ]>urtial 
.statement  that  may  be  misleading,  for  in  ftiicture,  or  even  in  contusion, 
near  a  j<iint  complete  fixation  may  be  ell'eeted  by  the  muscles,  and  in 
dislocation  witli  extensive  laceration  of  (he  citjiside  and  ligaments  the 
niiiy;e  of  motion  may  be  very  wide,  and  in  all  it  is  genenilly  five  in 
some  direction. 

A  them  pen  tieal  fact  that  may  often  l>eof  imjwrtance  is  to  be  dedneetl 
from  the  fact  that  the  di>location  mu'^t,  in  most  ciises,  have  taken  place 
when  the  limb  was  in  one  of  the  jiositions  in  which,  while  still  dislo- 
ciitefl.  it  is  ^hcu'feneil — that  is,  fine  in  which  (he  distance  from  it.s  normal 
op|>osing  articular  surface  to  its  lo\ver  en<l  is  less  than  tliat  between  the 
corresponding  points  of  the  op|iositc  limb  in  a  similar  [lONition  ;  bv 
replacini;  the  limb  in  the  position  it  occupied  when  (he  dislocation  tfiok 
place  the  first  step  in  re<luctiou,  that  of  briiiiring  the  head  of  the  bone 
oi)|v>site  the  rent  in  the  ciipsnle  thnxigh  which  it  has  e.scii]>ed  and  i*elux- 
ing  the  .soft  jiurts,  is  taken. 
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Crepitus.  A  sound  or  sensation  somewhat  resembling  the  crepitus  of 
a  fracture  is  occasionally  perceived  while  a  dislocatea  limb  is  being 
handled.  It  may  be  the  real  crepitus  of  a  fracture  accompanying 
the  dislocation,  or  merely  the  grating  of  the  head  of  the  bone  against 
the  edge  of  the  periosteum  of  the  other,  or  against  a  fibrous  band,  or 
even  (it  is  said)  against  a  blood-clot. 

Subjective  Sjrmptoms. 

Pain.  The  occurrence  of  the  dislocation  is  immediately  followed  by 
.sharp  pain  in  the  region  of  the  joint,  which  may  gradually  diminish  or 
may  continue  for  some  time  with  unabated  severity.  In  the  former  case 
it  is  ))resumably  due  in  gn-at  })art  to  the  laceration  and  bruising  of  the 
tissues ;  in  the  latter  to  the  tension  of  those  parts  that  have  not  yielded 
to  tlie  strain.  In  the  former  case  the  pain  is  not  materially  relieved 
by  reduction  ;  in  the  latter  it  immediately  disiippears  when  the  bone  is 
restored  to  its  place.  In  addition  to  this  pain  about  the  joint,  there 
may  also  be  tingling  or  numbness  through  the  limb  in  consequence  of 
pressure  upon  the  largo  nerve  trunks. 

Loss  of  Function.  Inability  to  use  the  limb  is  ordinarily  complete, 
and  is  due  partly  to  the  fixation  created  by  the  changed  relations  of  the 
bones  and  ])artly  by  the  pain  which  movement  causes.  There  is  noth- 
ing characteristic  in  this  symptom,  since  it  is  present  also  after  fracture 
and  even  after  a  severe  contusion.  Furthermore,  it  is  sometimes  absent, 
or  ])rescnt  in  so  slight  a  degree  that  the  patient  continues  to  use  the 
limb,  conscious  only  of  sonie  slight  pain  and  of  a  certain  inconve- 
nience or  lack  of  freetlom  in  its  use. 

History.  The  history  of  the  case  includes  the  character  of  the  vio- 
lence, the  position  of  the  limb  at  the  moment  of  the  accident,  possibly 
tlie  perception  by  the  ))atieut  at  that  moment  of  a  sound,  of  the  sensa- 
tion of  displacement,  and  the  history  of  any  previous  injury  to  or  dis- 
ease of  the  part  or  of  tlie  opjK)site  limb  so  far  as  it  may  aflect  its  use 
for  tlie  purpose  of  comparison.  It  is  well  to  obtain  this  history  before 
proceeding  to  tlie  direct  examination  of  the  limb. 

Tliere  can  be  no  uncertainty  as  to  the  main  fact  if  the  relations  to 
each  otiier  of  the  articular  ends  can  be  made  out,  and  the  surgeon 
.«liould  not  rest  content  with  less  than  this  when  it  can  possibly  be 
attained.  In  every  doubtful  case  an  ansesthetic  should  be  employed, 
and  among  the  doubtful  cases  are  those  in  which  there  is  the  possible 
coexistence  of  a  fracture  either  of  a  portion  of  the  articular  surface  or 
of  the  entire  breadth  of  the  Ixnie  near  the  joint.  The  latter  form  of 
fracture  is  itself  the  one  with  which  a  dislocation  is  most  frequently 
confounded  ;  either  may  be  mistaken  for  the  other ;  and  in  any  such 
case,  every  effort  sliouid  be  made  to  tletermine  the  exact  positions  occu- 
pied l)y  the  ends  of  the  bones. 

In  (lisiociitions  complicated  by  fracture  of  j)ortions  of  the  articular 
surface  or  of  tuberosities  to  whicii  muscles  are  attaciietl,  the  coexistence 
of  the  fracture  is  often  incapable  of  demonstraticm  and  can  only  be 
suspected  because  of  the  facility  with  which  the  dislocation  recurs  after 
reduction. 
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Such  complications  as  injury  of  a  main  bloodvessel  or  nerve  will  be 
readily  recognized  by  attention  to  the  characteristic  symptoms  to  which 
they  give  rise. 

Finally,  it  should  be  remembered  that  the  most  experienced  and  care- 
ful surgeons  have  sometimes  remained  in  doubt,  or  have  denied  the 
existence  of  a  dislocation  which  the  subsequent  course  of  the  case  has 
shown  to  have  been  present,  and  the  cliarity  which  the  critic  may  him- 
eelf  so  soon  need  should  be  cordially  extended  to  others. 


CHAPTER   XXXII. 


C0UR8E  AND  PUOGNOSIS. 

Ik  tlie  dislwatiiui  i.-s  jironijilly  nHliicctl  jiml  no  con) plications  are 
jiresc'iit,  the  ciinrsc  is  .sinijiii"  :iii(l  l\u'  pnij^uosis  I'avorablu.  Tlie  swcll- 
inij;  and  fiain  snhsidt',  and  tlic  ])ati«'nt  ii«  siMiti  aljlc  apiin  tn  use  the  ltnii>, 
altlmiigii  nstiallv  with  some  limitation  of  the  ninge  of  motion  and  with 
juiin  when  tiifse  limits  arc  reached.  This  .<iight  (lisaliiJity  n)ay  persist 
for  weeks,  or  even  nioiUhs,  especially  in  those  who  are  eonstitutionally 

Iirone  to  artlirilic  eom[>lications.  I  liave  known  a  robnst,  tlioroufihly 
leaithy  man  t(»  di>loeat('  his  sluxiidcr,  the  dislin-ation  bein^;  so  slijilit 
that  it  was  immediately  rediieeij  l>y  accidental  tractitm  on  the  arm  and 
he  was  able  to  use  the  linih  without  a  day's  intermission  ;  and  yet, 
three  months  after  the  aceiderit  ])<■  was  unable  to  lift  the  elbow  in 
abduction  to  the  level  of  the  shonhler,  and  coidd  not  carry  his  jiand  to 
his  hi))-po('ket  witlioiit  <'ausin[r  considerable  pain. 

If  the  inlianiniatory  reaction  is  more  severe,  the  pain  and  sweiliuf^ 
are  greater  and  more  prolonjjed,  and  the  limitation  of  movement  may 
i)ecome  permanent  tlirotifih  the  formation  of  iidhcsions  or  the  conden- 
sation and  thiekeninfr  of  the  peri-art ii'ular  sol't  parts.  It  is  very  exeep- 
ticMial  for  this  process  to  go  on  to  sn|ipui-.itiui). 

If  the  disiirtietilurion  is  compound,  it  may  fullnw  either  one  of  two 
courses  ;  either  it  is  transformed  intira  simple  one  by  the  prompt  riiiion 
of  the  wound,  or  suppuration  ensues  and  the  patient  is  exposed  to  all 
the  acci<lunls  of  a  deep  .snppuratinij  wound,  rendered  all  the  more  exten- 
sive by  its  continuity  with  the  interior  of  the  joiirt.  In  the  latter  case 
the  result  is  certain  to  Ik^  markeil  by  miuvh  functional  disability,  per- 
hajis  by  total  Ifiss  of  mobility  in  the  joint. 

Other  complications  add  to  the  utherwise  luievcntful  course  of  a 
simple  dislocation  the  features  jiecidiar  to  thernseives ;  thus,  iiijnr\' to 
a  nerve  may  be  followed  Ijy  tcmjxirary  or  jwriuanent  pariilysis  of  the 
muscles  or  loss  of  sensati<m  in  the  region  supplieil  by  it,  or  by  a  long 
train  of  symptoms  indicating  an  asccmliug  neuritis.  Ami  injury  to  a 
main  artery  nuiy  be  f(>llow<'d  by  gaugretie  of  the  limb,  or  by  the  fortna- 
liiiii  iif  a  tratuimtic  or  encysted  aneui'isui.  The  coexistence  of  a  fnictnre 
of  tiie  neck  of  the  bone  creates  a  condition  which  for  a  time  predonii- 
nates  over  the  dislocation  ;  if  the  latter  is  promptly  reduced  the  ease 
follow.s  essi'ntially  the  course  of  n  fracture;  if  it  esinnot  he  at  once 
rednceil  the  course  at  tirst  is  still  in  the  main  that  of  a  fracture,  and 
subseipicntly  that  of  an  old  dislocation. 

The  fnu'tnre  of  a  portion  of  tiu'  articular  edge,  <u'  of  an  ajiopbvsis, 
is  habitually  fnthtwed  by  no  symptoms  peculiar  to  itsi'lf,  excejit  in  some 
cases  a  marked  tendency  to  recurrence  of  the  dislocation  after  its  reduc- 
tion, and  this  ten<lency  may  persist  throughout  life. 

Excluding  these  cmnplications,  the  prognosis  is  a  simple  dislocation 
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of  II  liml»,  </M'v;'/  rlttim,  i.-(  ciniiK-rilly  fav<ir.il)lf  ;  llie   p  -   witF 

rc^inl   to  the  r<"4tjiratii*n  of   form  itiiil   fiiiictioti.-i  )k-]t<  ;  a    the 

rlr<lln■il)]elu•!^.^  of  tlif  rli.'^ldoutiijn,  and  tliirt  i.^  afi'ectf*!  I>y  the  ciiaractor 
of  iIji-  joint  and  of  the  injury,  by  complications,  and  by  the  time  that 
haH  i-lu|>io<l  since  the  injury  was  receiv«l. 

Tlie  orincipnl  obstailc  tn  the  rL^luction  of  a  dislocation  commonly 
lieft  ill  tilt'  ti'ii-ioii  of  the  iintorn  jxirtion  of  tlic  t^p^iile  and  ligaments, 
bill  rtprciai  ditliciiltics  may  ari.r*-  from  tlie  relations  of  the  <ii>placed 
ixjiie  to  thi-  cjipMilu  iiiiil  to  various  muscles  and  tendons.  The  cap>ule 
nifiv  «ilip  in  iK-twccn  the  head  of  the  bone  and  the  ♦•avity  it  has  Ictt, 
nnd  iTcfite  an  obstacle  (liy  its  interposition)  that  cannot  be  removetl  by 
manipulation  or  lru(^tion  of  the  limb,  or  its  torn  ed^  may  be  drawn 
lightly  about  (lie  ne<'k  of  the  bone,  as  is  conniioii  at  the  inetacar|M»- 
phalaii^rral  joint.  The  wises  in  which  the  f(jrmer  happens  are  those 
in  whii'li  (he  capsule  is  freely  turn  at  or  near  its  attachment  to  the 
humeni.i  or  femur,  and  in  \vlii<-li  the  head  of  the  bone  is  displacMl 
entirely  to  the  outside  of  the  capsule. 

The  (greater  the  leu<;tli  of  time  since  the  occurrence  of  the  disloca- 
tion, the  greater  will  be  (he  dilliciilty  of  rcdiictioii  ;  aiul  after  the  laps<» 
of  II  certain  Iciiirdi  of  time,  which  is  (liHVrcnt  in  diffcrcDt  cases,  reduc- 
tion becomes  im]inssilil(".  The  cause  of  this  difliculty  has  been 
descrilHMl  in  ( 'liapter  XXX. 

The  period  at  wlii(tli  a  dislocjition  is  to  be  deemed  unlit  fur  reiiuc- 
tioti  C4tnnut  be  positively  stated  ;  it  varies  with  ditTereiit  juints  and 
din'creiil  itiiscs.  Spcakiiifj;  ^eiicrally,  it  is  abcuit  two  muutlis  t'nf  llie 
lurt;!'!- joints,  but  it  is  imt  pnnliut  tu  assLimc  tluit  any  dislucatiun  \vlii<'h 
has  ri'inaiiicd  iinreduceil  fur  a  slmrter  periuil  than  (wo  nruiiths  i.-,  re- 
diieilile,  or  that  every  one  that  is  older  is,  therefore,  irrediicilile  ;  for  in 
the  former  ease  we  may  be  let!  to  apply  an  amount  of  force  that  will 
prove  disjislroim  and  in  the  latter  disabilities  that  are  ameiiabli?  to 
treatment  may  be  h'fl  unrelieved.  .\  better  ^uiile  is  to  lie  fuund  in 
an  examiiialioii  directed  to  ascertaiiiiiit;  the  eliaiip's  prodm'e(l  in  t\w 
parts  by  the  urifjiiial  injury  ur  the  disuse,  and  in  etirefid,  judieiuiis 
attempts  to  maUe  rednctinu.  The  object  of  th<*sc  attempts  .should  not 
be  to  reduce  the  disloealiuu  at  any  cost,  but  to  reduce  it  only  if  the 
n'diiction  can  be  accomplished  by  moderate  force  and  without  fj^nive 
lai'erations.  .Vnd,  indeed,  I  am  convinced  that  in  a  <luulitful  case  it  i.s 
belter  to  expose  the  Iwiue  by  incision,  and  divi<le  the  obstructinp  tissues 
with  the  knife,  nillier  than  blindly  to  rupture  tlieiii  by  the  ap))lication 
of  a  force  whose  action  caiHU)t  be  intelliiri'iitiy  directed,  anil  whose 
oll'ecls  cannot  Ix^  certainly  foreseen  and  controllwl.  That  the  warnin)r 
is  still  neiHled  is  shown  by  the  re<*ent  (1S[)7)  death  of  a  patient  in  the 
New  York  Hospital  after  an  attempt  to  reduce  a  dislo«itiun  of  the 
shoiiKler  of  six  wtH'ks'  standiinr  by  traction  and  manipulation  which 
ruptured  the  axillary  vein  and  broke  the  third,  fourth,  and  fifth  ribs*. 

Kncounitr«'inent  to  attempt  rtMluction  even  when  the  dislocation  has 
remaine<l  unrc<iuc<Hl  for  «  |K'riod  much  longer  than  that  of  two  months 
alxive  inentionetl  is  fnrnislie<l  by  not  a  few  r<x'orde<l  ciises  in  which  it 
has  Inrn  coinpletely  sut'cossfnl ;  instances  will  \ye  given  in  the  follow- 
ing cha|>tcr. 


CHAPTER  XXXIII. 

TREATMENT. 

Spontaneous    Reduction — Obstacles    to  Reduction — Aneestheaia — Methods  of 
Reduction — Old  Dislocations — After-treatment — Habitual  Dislocation. 

As  a  rule,  to  whicli  there  can  be  very  few  exceptions,  reduction  of 
a  dislocation  should  be  attempted  at  the  earliest  opportunitj'.  The 
possible  exceptions  are  cases  in  which  the  inflammatory  reaction  \h 
already  very  great,  and  in  which  it  may  be  anticipate*!  that  the  a«ldi- 
tional  violence  inflicted  during  reduction  would  dangerously  increase 
it.  But  even  in  such  cases  it  would  be  well  to  make  gentle  efforts  to 
reduce  under  ether,  and  to  postpone  the  reduction  only  if  these  efforts 
proved  unavailing. 

Spontaneous  reduction  is  the  term  applied  to  that  which  takes  place 
without  the  intentional  intervention  of  any  external  force.  It  may 
take  place  while  the  patient  is  asleep,  through  the  action  of  the 
attached  muscles  or  through  some  cliance  violence,  or  by  a  fall  or  a 
sudden  movement. 

Spontaneous  reduction,  without  the  aid  of  external  force,  has  fol- 
l()we<l  shortly  after  attempts  to  reduce  which  have  been  unsuccessful 
but  which  may  be  thought  to  have  made  spontaneous  reduction  pos- 
sii)le  by  rupture  of  adhesions,  or  laceration  of  the  tissues,  or  fatigue 
of  the  mus<^les.  This  variety  was  termed  coiiseciUive  reduction  bv 
L((veill^,  and  tlie  term  was  adopted  by  Malgaigne,  who  ap])Iies  it  botli 
to  cases  in  which  .'spontaneous  reduction  takes  place  after  complete 
failure  of  the  efforts  to  reduce  and  also  to  those  in  which  an  incom- 
plete reduction  spontaneously  becomes  complete  or  is  gradually  made 
complete  by  prolonged  action  of  some  force  applied  by  the  surgeon — 
such  as  ]>ressure. 

The  obstacles  to  the  reduction  of  recent  uncomplicated  dislocations 
arise  from  inflammatory  swelling  of  the  soft  parts,  muscular  contrac- 
tion excited  by  pain  or  the  fear  of  pain,  the  inextensibility  of  untorn 
portions  of  the  capsule  or  ligaments  of  the  joints,  the  interposition  of 
portions  of  the  capsule  between  the  hea<l  of  the  bone  and  its  cavity, 
and  the  size  and  position  of  the  rent  in  the  cai)suie.  Not  all  of  these 
are  present  in  every  case,  and  tiiey  vary  in  importance.  For  a  long 
time  the  muscles  were  deemed  the  most  important,  but  observations 
and  experiments  u])on  the  cadaver  carried  on  at  alxnit  the  same  time 
bv  several  different  persons — Gunn '  in  1851,  Gelle^  and  Bigelow'in 
1801,  StreuljcP  in  18(32.  and  Busch"  in  1863— fixed  the  attention  of 

'  riuiiii :  IVniiisular  .Tournal  of  Medicine,  July,  isf)."),  p.  27. 

'  GcUr  :  .\rrliivcs  genoralvR  do  Mfd.,  April  ami  May,  IWil. 

'  Ui);elr)\v  :  Tlic  Hip. 

« .><trciilM'l :  ViiTti'lJalirosohrift  fiir  pniltt.  Ileillcuiido.  1802,  vol.  ii.  p.  59. 

'  Buscli :  .\rcli.  fiir  kiln.  Cliirurgic,  IWiS,  p.  1. 
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sur'.'-coits  n|Hii)  till"  relations  iH'tween  tlie  Ixiiii*  iiml  tlio  capsule,  s^liowc 
liif  ri;iiiii-e;iiiil  im|i(irt;iii<-iM)('  tjii'  ()|i|)(isiti(Hi  coninicinly  nffiTiMl  liy  tlie  lat- 
ter, ami  (.'.•■tiililislici!  {\w  iiii.^is  <if'  trcntiiH'ut  by  systematic  inani])iiEutiiiii. 
An  jiL'cmiiit  luis  aifcacly  Ih'imi  givi'ii  of  tin'  part  ]ilayc'd  l>y  tlie  iiiitDni 
portion  ol'tlie  ca|)snlc  in  iletertiiining  tlie  |n)siti(in  assunifd  l»y  tla-  litul), 
a  part  so  impurtant  tliut  in  "regular"  disKtoatioiis  (the  terui  given  l)y 
Bigelow  to  those  in  which  the  rent  in  the  eapsule  is  only  partial  and 
(>ceu])i('s  a  certain  definite  place  in  it)  tin;  inuscle.-)  siirruuuding  the 
joint  may  all  lie  divided  wiiliout  tiiercliy  modifying  tlic  position  of 
the  linil)  or  increasing  its  range  of  motion.  At  tlie  hip  the  jtortion 
which  remains  untorn  in  all  the  typical  forms  is  the  anterior  portion 
or  Y-lig*ament ;  at  the  slioultler  it  is  the  thicker  anterior  portion  form- 
ing the  so-called  coi'aco-linnK'ral  ligament.  It  is  more  correct  to  sj)eak 
of  the  obstacle  of!('rc<l  to  reduction  by  this  untorn  portion  of  the  ««j>- 
sule  as  an  obstach'  nut  to  rcdiictiitu  in  general,  but  oidy  to  reduction 
by  certain  luelliuds,  tor  when  pnipcrly  tnanagcd  it  oilers  no  opJK)^ition, 

and  may  possibly  even  be  of  as.sistanoe.  It 
may  lie  compared  to  tlie  link  of  a  sleeve- 
button,  which  iu  some  positions  absolutely 
prevents  the  buttitn  from  passing  Ixick 
through  the  button-hole,  while  in  other 
pcisitions  the  ])assage  is  easy.  Thus,  if  the 
head  of  the  hone  is  lodged  behind  a  pro- 
jecting ]>ortion  of  the  rim  of  the  articula- 
tion, the  ligiiment  (Fig.  240)  is  (cusp,  ami 
traction  in  any  direction  which  tends  to 
separate  its  jioinfs  of  atfaclmient  is  effectu- 
ally opposed  by  it;  but  if  these  points  are 
brought  nearer  together  by  moving  the 
shaft  of  the  bone  in  the  direction  indicated 
by  (he  arrow,  the  ligaincnt  is  thereby  re- 
laxed and  its  opposition  to  the  movement 
of  the  head  of  the  bone  towani  its  cavity  annulled.  The  position  of 
the  untorn  jiortion  of  the  eajistde  or  ligjuueiit  nuist  be  inferred  from 
the  fwsturc  of  the  limb  and  the  directicms  in  which  njotion  is  .strongly 
opposed. 

In  "irregular"  ilislocations,  those  in  which  a  characteristic  attitude 
is  not  taken  by  the  limb  and  in  which  the  mobility  is  marked,  these 
difTercnces  are  due  to  extensive  rupture  of  the  cajisnle  ;  and  tliis,  by 
n'nioviiig  the  restraint  im|vosed  in  other  cases  by  the  initorn  jiortion 
of  the  capsule,  makes  reduction  remarkably  easy  without  much  atten- 
tion to  the  position  in  wliich  the  limb  is  held  during  the  attempt. 

In  addition  to  this  opposition  to  movement  or  traction  in  certain 
directions,  the  ca]isnle  may  offer  oth<T  obstacles  arising  from  the  form 
and  position  of  its  rent  and  fniin  its  own  inter|»osition  between  the  head 
of  the  boni>  and  the  cjivity  in  which  the  latter  is  to  Ijc  reptace<l.  The 
tearing  of  the  capsule  is  caused  by  the  pressure  of  the  heail  upon  it, 
consecpiently  the  rent  is  on  the  side  toward  wliich  the  head  is  displaced, 
and  it  may  be  longitudinal  or  transverse  at  either  atfaclmient,  or  pres<>nt 
a  combination  of  the  two  forms.    In  order  that  either  of  these  obstacles 
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sliould  he  present,  it  is  necessary  that  tlie  lieiul  of'tlic  hone  shouk!  have 
jias.seii  entirely  through  the  relit — that,  in  uthei'  wonis,  its  liisplaeenient 
siioiiltl  lie  inari<e(l.  As  the  rent,  nnder  tliese  cireumstancca,  is  large 
enougli  to  allow  the  head  to  pass  out  tfirongh  it,  it  is  large  enough 
to  allow  it  to  be  brought  Imek  thrtingh  it  if  it  ia  not  made  too 
narrow  and  its  sitles  too  tense  by  traetion  upon  them.  The  effeet  of 
traetion  to  narrow  the  opening  can  lie  denionstratcii  on  the  ejidaver 
(Streul)el ')  liy  [(riMlueing  a  snheoi-aeoid  disloeatinu  of  the  JMiincrns  or 
an  obturator  <ir  tschiatic  disloeation  of  the  femur,  ex]uisiug  the  region 
by  removal  of  tlie  nuiseles,  and  tlien  tnaking  traction  in  the  extended 
position.  As  tlie  esipsule  is  made  tense  the  sides  of  tlie  longitudinal 
part  of  the  rent  are  tlrawn  together,  and  their  lateral  sepanition,  whieh 
alone  would  allow  the  globular  head  of  the  bone  to  pass  baek,  is  [ire- 
vented.  The  narrowness  of  the  g-jp  is  at  ouee  relieve<J  iiy  eliaiiging 
thf  position  of  the  lijub  in  such  a  manner  as  to  liring  (he  points  of 
attachment  of  the  eap.^ide  uearer  together,  and  the  tran.sverse  portion 
of  the  rent  can  lie  lengthened  by   rotating  tlie  limb. 

Inter|>osition  of  the  eap.-ule  Itetweeti  the  head  and  its  cavity  may 
exist  whenever  a  seeondary  displacement  has  succeeded  the  primary 
one  and  (he  head  lias  moved  from  the  [loint  at  whieh  it  es<'aped  along 
the  outside  of  (he  eap.-ule,  hut  unless  (he  capsule  lias  been  so  torn  as 
to  form  a  Ha]i  ailherent  by  its  base  to  the  edge  of  the  articular  cavity, 
tl;is  in(er|Mjsition  can  be  readily  avoidwl  by  moving  the  he«d  of  the 
Itnne  back  to  the  jxjsition  of  primary  displaeemeut.  If,  on  the  other 
liand,  suirh  a  Hap  has  formed  and  lias  fallen  between  the  articular  .sur- 
faces, there  is  no  means,  short  of  uri  opeitition  that  directly  exjinses  it, 
of  certainly  getting  it  out  of  the  way  ;  it  is  att.-u'hcd  to  <iuly  ime  bone, 
and  conse(|Uently  cannot  be  acted  upon  by  luoving  the  other  or  changing 
the  relations  to  eaeli  other  of  the  two. 

Swelling  of  the  soft  [larts  interferes  with  reduction  by  increasing  the 
bulk  of  the  limb  within  the  fascia  and  thereby  nieclianieally  ojiposing 
changes  in  jiosition.  If  it  is  very  great  it  may  bi'  ju-ojier  to  defer 
reduction  and  combat  the  swelling  by  rest,  cooling  lotiuns,  and  press- 
ure ;  it  will  usually  subside  so  promptly  that  the  loss  of  time  thus 
incurred  will  not  add  appreciably  to  the  diHieulty  of  reduction  when 
it  is  niideriaken. 

Contraction  of  the  muscles,  provoked  by  the  tranniatisru  or  the  fear 
of  pain,  opposes  reduction  by  ]ireveiitiug  the  preliminary  changes  of 
jxisjtitin  and  iieutrtiliziug  to  a  greater  or  less  extent  ilie  traction  that  is 
made  upon  the  limb.  It  may  be  overcome  bv  gentle  and  hmg-continued 
traction,  or  forcibly,  or  by  ame.sthesia,  or  it  may  he  avoided  by  taking 
the  patient  unawares  or  distracting  his  attention  at  (he  critical  moment. 

Anaesthesia,  is  far  fron>  being  neetled  in  all  cases,  and  as  there  are 
certain  discomforts  ami  even  dangers  in  its  use  an  att<'n)pt  to  reduce 
without  its  aid  should  nsnally  be  made.  In  New  York,  and,  I  think, 
in  most  of  the  large  cities  of  the  United  States,  ether  is  habitually  userl 
in  preference  to  chloroform,  and  although  ehloroform  is  still  used  in 
Europe,  the  greater  safety  of  ether  is  almost  universally  admitted. 
The  collected  cases  of  death  under  <'hlon)form  apparently  provetl  the 

'  Streulx;! :  Lot-,  cit.,  p.  70. 
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correotnoss  of  an  <i|)iiiiuii  quite  ^'cnd'nlly  licld  that  its  iii*e  in  disloca- 
tions is  f'S])oci:illy  (langerou;-,  at(lniii<:li  ii<>  siti.-factory  oxplanafiou  of 
the  fact  lias  yut  Innin  jriven.  Of  101  fatal  ca.sc.<  collected  by  Kapjieler' 
between  I860  and  ISTti,  11  were  dislocations,  20  amputations,  and  11 
0|K'riitioiis  upon  the  eyes;  of  134  aisos coUei'ted  by  Marehand,*  17  were 
disIcKSitions,  and  15  extractions  of  teeth.  It  is  not  always  necessary 
to  push  the  use  of  ether  to  complete  atiiestiietization,  for  the  relaxation 
is  sometimes  suflicient  duriiiir  the  stafrc  of  primary  antestiiesia  if  care 
is  taken  not  to  excite  the  patient  unduly.  (Tcntle  tniction  may  In;  made 
u|>on  the  limb  as  tlie  ana>sthetization  is  beiriui,  anil  its  direction  gratln- 
uUy  changed  or  emerged  into  the  desired  manceuvres  as  tiie  muscles  are 
felt  to  yield. 

Methods  of  Reduction. 

Since  flic  nature  of  tiie  oiistadcs  to  ndmlion  has  been  more  correctly- 
understood  the  niethoils  by  forcible  tnn'tioti  have  l>een  s<i  far  sufR-rseiled 
by  the  methods  of  manipuliitiuii  tliat  they  now  |Kissess  only  an  histor- 
ical interest.  They  coir-isted  essentially  in  extension  (traction),  nsually 
in  tlie  line  of  the  dislocated  liinb,  and  conuter-extension  to  iiring  the 
head  of  the  bone  <l(iwii  to  the  level  of  its  cavity,  followed  then  by 
mejisiires  of  "  coa])tation  "  to  force  it  intn  place.  The  traction  was 
m;ide  ihroiigli  liamls  attaciied  to  the  lower  segment  of  the  liiub,  and 
the  force  was  exerted  eilher  directly  by  the  hands  of  several  a.ssistants 
or  indirectly  through  pulleys  or  screws.  The  amount  of  force  some- 
times exerte<l  bv  these  means  can  be  inferred  from  the  dissistrons  and 
even  fatalconseiiuences  tliat  occasionally  ensiU'd,  inchiiling  rupture  not 
only  of  mus<'lcs  and  liganients  but  also  of  llie  prin<'ipal  nerves  an<l 
bloiMlvessels,  and  even  eonjplete  avulsion  of  the  limb.  Suppuration 
of  the  joint,  followed  by  tlie  death  of  the  patient,  an  accident  which  i» 
now  very  i-arc,  was  formerly  cpiilc'  common,  and  in  very  many  of  the 
cases  which  reeovonxl  the  record  jilainly  shows  (he  violence  of  the 
reaction  and  how  narrowly  the  ]iaticiits  esciipcl  with  their  lives.  The 
oowisinii  for  the  exertion  of  so  much  force  aritsc  from  the  faulty  direc- 
tion in  which  it  was  frc((ticii(ly  ap[)lied,  (tne  in  which  the  head  of  the 
bone  could  not  be  brought  down  to  the  level  of  the  ciivity  without 
preliminary  nijiture  of  the  o]>posing  soft  parts.  The  laceration  cau.sed 
by  the  dislocation  was  increased  by  the  treatment,  in  order  to  enable 
the  bone  to  follow  a  coiif-e  which  the  ligaiiicnts,  if  untorn,  would 
cll'ectunlly  bar.  The  inrtlmd  was  din'clcd  ngtiinst  an  obstacle,  the 
resistance  of  the  miiM'lcs,  which  was  only  one,  and  that  not  the  chief,  of 
those  which  opp(^sed  rediK'ti()n,  and  was  pursued  in  ignorance  of  the 
principal  one;  vifitence  was  used  to  overcome  an  obstacle  which  corre<;t 
aiiatoitiic;d  knowledge  wutild  have  enabled  the  surgeon  to  avoid. 

It  must  not  In'  iinderslouil  that  this  extreme  violence  was  exerted  in 
every  «tse.  In  mnny  the  traction  was  made  in  a  jiroper  direction,  or 
at  lea-it  in  one  in  which  the  already  existing  hweratifin  of  the  caiisule 
alloweti  the  bone  to  be  moved ;  hence,  many  dislocations  were  reduced 

'  Kronlein :  Loc.  cit,  p.  06. 

'  Marrlianit :  Dcs  AeciduiiU  qni  pcnycnt  compliqucr  la  B^dnction  dcs  LnzationB  tno- 
uatiqiu-ji,  1975,  p.  1:M. 
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witli  romparativf  facility,  Of;pt'i-ially  tliot^i^  of  tlio  slmiilder  aiul  lliusu  of 
tliL'  lii]i  in  which  coiLsccutivf  ilis|)lacc'mt'iit  iiad  not  iiiattTially  cliaii(rt;<l 
tlie  posture  of  tlie  limh,  juid  in  sncli  cases  traction  was  a  proiHT  menus 
to  overcome  the  opposition  ui*  tlic  muscles.  It  was  in  such  cases,  too, 
that  the  metliods  of  continuous  nuMlerate  tractiou  bv  Indiii-ruhlier, 
weight  and  pidlcy,  and  sus[)cnsion  by  the  liiiil)  ("  pciidct-niethode ") 
were  succcssfylly  employed,  and  will  still  he  when  it  is  desired  to  avoid 
recourse  to  the  aid  of  auicstliesia. 

As  louf!:  ago  as  in  the  time  of  ]Iip]K)crates  (fifth  century  n.  r.)  it 
liad  been  known  that  some  dislocations  of  the  hip  could  i>e  readily 
reduced  l>y  manipulation  without  tiie  aid  of  violent  traction,  ami  (talen 
(second  century  A.  l>.)  had  jxiinted  out  (hat  the  head  of  the  bono 
should  be  returned  ti>  its  cavity  aluiitr  the  route  by  which  it  had  escaped, 
yet  these  suggestions  remuiucd  niiknovvii  or  uiiliecded  and  the  [inicticc 
of  surgery,  as  regards  dislocations,  ajipcnrs  t(.)  have  been  not  only  inef- 
fectual to  relieve  iu  a  large  proportitm  of  cases,  but  also  characterized 
by  dense  ignorani'c  of  their  pathology  and  by  the  crudest  notions  of 
the  mechanical  cH'ccts  of  (he  means  by  whicli  tlicir  reduction  was 
attempted.  Thns^  among  the  methiMls  in  vogue,  according  to  IViit, 
\'i}T  the  reduction  of  dislocations  of  the  shoulder,  at  the  heginning  of 
the  eighteenth  century,  were  those  of  the  door  or  la<ldcr,  the  bar,  and 
the  iiinhi.  In  the  i'ormer  the  jintient  was  made  to  stand  upon  a 
stool,  and  the  di.slocated  arm  was  lirought  over  the  top  of  a  floor 
or  a  mug  of  a  Ia<lder  so  that  the  latter  occupied  the  axilla  ;  then, 
while  an  assistant  grasped  the  wi'ist  and  drew  it  directly  downwanl. 
the  stool  was  taken  away  and  the  |iatienl  left  su>p('nd<(!  until  tin-  sur- 
geon prononneeil  thetlisiocation  reduced  or  abaiidonid  tin' attempt.  In 
other  cases  the  patient  was  lifted  from  the ground  upon  a  bar  supported 
on  the  shoulders  of  two  men  antl  jwssing  under  his  axilla  ;  or  a  large, 
strong  man  .seized  the  patient's  wrist,  placwl  his  own  shoulder  nn<ler 
the  axilla,  and  then  suddenly  straightening  himself  niised  the  patient 
from  tlie  ground,  at  the  same  time  dniwing  the  arm  down  loi-cibly  in 
front  of  himself.  llie  nuilnxl  nj  tin-  li<rf,  so  strotigly  recommended  by- 
Sir  Astley  Cooper,  wa.s  also  emjdoyed  by  them,  and  sonietimes  with 
success. 

The  nmhi,  an  instrument  invented  by  Hippocrates,  was  al.«o  in  favor ; 
it  consisted  of  two  obhtug  jiieces  of  wood  joined  together  at  the  end  by 
a  hinge,  of  wbicli  one  was  placed  vertically  against  the  side  of  the 
patient,  the  liinge  pressed  well  into  (he  axilla,  (he  <ither  under  the 
arm  in  the  jMisitionof  liorizontal  abduction.  The  arm  was  then  firndy 
secured  to  the  latter  piece  and  forcibly  depressetl. 

As  the  defective  mode  of  action  of  these  methods  became  more  gen- 
erally recogni/ed,  traction  In-  the  hands  of  assi.-tauts  or  by  j>ulleyB 
nr  bv  other  apparatus  was  std)stituted,  but  although  this  was  an  im- 
provement upon  its  barbaroiis  predecessors  it  was  still  emp]<iyed 
blindlv,  and  evidently  was  often  ineff(H'tual.  Tliere  are  indications  in 
tlie  older  writings  that  tlie  practice  was  not  so  wholly  bad  as  the  teach- 
ing, that  here  and  there  men  were  foimd  who  not  oidy  aitjireciated  the 
importance  of  (he  direction  in  whi<'b  tntclion  should  be  made,  but  even 
occasionally  reduced  dislocations  by  nianipulalion  alone,  but  the  writer 
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wlio  sfioms  to  have  been  the  first  to  recopjnize  the  impnrtjincc  of  the 
jn'iiiciple  i'iiuii<n:itt'<l  so  louj;  liefiirchy  (lalcn  ()i'i)ri[iiriiip:l>!icli  tliu  lieadof 
the  hone  Itv  tlie  rotite;ilonL!:  whii'li  it  Ii.'kI  ('sc;iimvi1,;iit(I  oi'ilie  position  to  be 
given  to  the  limh  during  tlie  ;ittetiipt,  wus  Jean  Lonis  IVtil.  Hit*  TraiU 
(U«  MdlniUcK  (leu  Os  \va.<  piiithshi'd  in  170.")  ;  n  seeoiKl  edition  followed 
in  1723,  and  a  third  in  1741.  He  clearly  |Miiiited  out  the  mechanical 
defects  of  t lie  methods  then  in  use,  and  ttie  necessity  <if  first  l)ringing 
the  head  of  the  hune  hack  to  the  opening  in  the  caj>sule  through  which 
it  liad  psca I )e<l  before  atteni|>ting  to  rephire  it  in  its  e^ivity  ;  and  he  drew 
from  oi)servation  of  tlie  diH'erent  degrees  of  tension  ni'  the  ditl'erent 
museles  inferences  as  to  the  position  in  whieh  the  limb  should  be  placed 
and  tlie  direction  in  which  traction  should  be  made,  which  were  of 
great  ]>raetical  value,  although  based  upon  notions  concerning  the 
obshudes  that  opposed  rcduetion  which  were  inecmiplete  in  that  they 
took  no  account  of  the  nn(orn  ligioneuts  and  capsule.  Thus,  in  dislo- 
catiru)  forward  or  dmvnwiird  ot"  the  shoulder  iie  abducted  the  elbow 
widelv.  ami  in  those  of  the  thigh  backward  he  tle.xed  the  limb  and 
then  changed  its  ]wsition  when  the  head  of  the  iMine  liad  been  brought 
down  to  the  pr(»])er  level. 

Petit,  in  thus  de|)artiug  from  the  practice  of  his  predecessors  and 
contein|>oraries,  hail  entered  upon  the  right  path  ;  he  erreii  in  not  fol- 
lowing it  far  ciuiugh,  and  his  error  arose  friun  a  too  linnted  notion  of 
the  obstacles  to  be  overciuiie.  He  noticed  that  some  nritscles  were  tense 
and  others  were  relaxed,  and  he  sought  to  place  the  limb  in  a  |K)8tur« 
that  would  remove  these  differences,  while  at  the  same  time  traction 
made  in  the  direction  of  its  long  axis  vvoidd  bring  tlie  head  of  the  bone 
to  the  (joint  at  whicli  it  had  escaped  from  its  ciivity.  His  improve- 
ments were  uppreciatcd,  and  his  pnictice  was  essentially  followed  by 
most  surgeons  until  within  the  hist  few  years.  Yet  one  of  hi.s  early 
successors,  Pouteau,'  in  a  paper  eui!)oilying  ideas  contrived  in  1749 
(see  loc.  cit.,  vol.  ii.  p.  2;17),  [lointed  out  the  defects  of  the  inethml  as 
applied  to  dislocations  of  the  hi[i,  and  sn|i]iorted  lii.s  own  arguments 
and  nuxlitications  by  the  reeiu'd  of  several  successes.  Hes.ays{p.  222) 
that  in  the  first  ca.se  of  dislocation  of  the  hip  u|)ward  and  outward  (on 
the  dorsum  of  the  ilinni)  which  he  was  cjilled  upon  to  treat  he  em- 
ployed Petit's  method  and  failed.  That  is,  he  made  traction  with 
the  limb  somewhat  flexed,  counter-extension  being  f"iirnished  by  the 
canvas  band  of  Petit's  machine,  the  centre  of  which  pressed  against 
the  tuberosity  of  the  ischium,  while  its  ends  lay,  one  in  front  of  the 
abdomen,  the  other  beldnd  th<'  biittfK'k.  The  reflections  excited  by 
this  failure  led  him,  when  the  next  case  presented  itself,  a  few  months 
later,  to  make  traction  with  the  thigh  flexed  at  a  right  angle,  and  the 
effort  was  proin|itly  successful.  He  (ilaced  the  patient  on  his  back  on 
the  floor,  hiiil  tlie  cjiuvas  baiul  ali>ng  the  groin,  with  one  end  Iwtween 
the  thighs  and  the  other  on  the  outer  side  of  the  injured  hip,  Hexed  the 
thigh  to  a  right  jingle,  engiiged  the  ends  of  the  bars  in  the  pockets  of 
the  couuter-extendiug  band,  and  made  traction  ;  when  he  ileemed  the 
traction  sufficient,  he  gently  rotated  the  thigh  outward,  and  reduction 
at  once  took  place.     Furthermore,  he  showed  that  the  resistance  of  the 

•  Pouteuu  :  CEuvres  [Hwihuiues,  Paris,  17S3.     Poiitoau  died  in  1775. 
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n)M^;('lc.s  was  tint'  tn  tlu-ir  involiintnrv  cuntniction  and  was  to  bo  more 
rciulily  and  sal'cly  nvcrcomc  liv  |)i'i)|iinp'd  iiinclcratf  traction  than  by 
iiiori'  violciil  bill  briefer  I'iKirts.  He  savs  (lue.  ci(.,  p  '22()) :  "I  have 
several  times  <)t)>erved  tliat  it  is  easier  U>  tenijKirize  tliuii  iuinicdiately 
to  overeonie  tlie  PL'sistaneo  of  these  iinisclt's ;  so,  when  the  extension 
wenis  to  be  feiifficieiit  I  maintain  it  at  the  same  point  for  sotnc  time  and 
wait  tbr  tlio  relaxation  whieh  tiiti^ne  must  briii^  about.  It  is  then  only 
necessarv  to  pmlit  by  this  iiioineiit  ol'  inaction  tti  cH'eet  the  reihiction." 

I'outean's  |irar'ti(r  elosely  rcsenibhd  that  whieh  re])rc'S('nts  the  ajipli- 
cution  oi'  the  [>riii<'i]il('s  of  the  inodern  iiietlind  by  niani|)ulati(in,  and  is 
ideiitieal  witli  that  of  moderate  traetion  n|)on  the  fle.\ed  limli  wliieii  is 
now  in  common  use  and  is,  I  thiid;, generally  preferred  to  tliatof  ptire 
mani])ttlation.  He  flexed  the  liiiili  to  bring  the  head  of  the  bone  nearer 
the  ojH-ninjr  in  the  eajisiiie,  made  liaetion  to  lift  it  lo  the  level  of  the 
cotyloid  cavity,  and  tiien  luriU'd  it  in  by  outward  rotation  oi' ididiiction, 
or  !)oth.  He  knew  even  tlial  tin-  Iractioii  could  sometimes  be  di.-pensed 
witli  and  the  reduction  elVccti'd  by  nuniipulatioii  alone,  am),  in  (jtiipting 
successes  thus  obtained  by  Maisonnetive,  lie  predicts  that  a  simpler 
method  than  his  own  will  be  found.  The  I'ailure  of  his  pnietice  to 
become  genera  I  iwd  is  prohably  due  to  the  iidluence  of  tradition  and  of 
the  authority  of  I'etit,  reiiiiorced  as  the  latter  was  liy  the  great  advance 
he  had  made  over  the  pnietice  of  his  predecess<irs,  and  perliajis  to  the 
iiisuflieient  ptiblicatioii  of  Poiiteau's  views.  The  ]iaper  from  which 
the  above  (quotations  are  made  apj)pars  to  have  been  written  in  1749, 
but  there  is  no  evitlence  that  it  was  puhlishc<l  elsewhere  than  in  the 
postliumous  collection  of  17)Si5,  which,  consisting  of  <lisconiU'('ted  essays 
ii])on  various  subjects,  probably  liatl  only  a  iiniiit'il  circulation.  A\'liat- 
cver  the  cause  may  have  been,  the  result  is  beyond  (pic>tiou  ;  surgeons 
coiitiiiiie<l  to  reduce  dislocations  of  the  hip  by  traction  with  the  ]uilleys, 
the  linil)  being  only  slightly  Uescd,  and  l)y  pressure  ap]ilied  at  the 
upjver  part  of  the  thigh  to  move  the  head  laterjdly  into  the  cavity.  Sir 
.\stley  ("oopcr  habitually  used  only  traction,  followed  by  rotation  of 
the  thigh  'iHinittl. 

Prof.  Nathan  Smitli,<if  New  Haven,  taught  and  practised  a  method 
of  reduction  by  iiiaui|>ulation  wliii'h  was  published  in  IHJJl  after  his 
death,  in  his  Xhiiii-ul  nittl  Siirffiral  Memoirs,  edited  by  his  son,  Nathan 
R.  Smith.  an«l  this.  Prof.  Kigelow  says,  "covers  the  ground  of  [)ri<irity 
of  invention."     (.'^e  ('haj)ter  LI..  Treatment.) 

The  next  published  recognition  of  the  possibility  of  reducing  a  dis- 
locatiim  of  tltc  hip  by  mauipidalion  alone  was  by  Despres,  who,  in  IHJJS, 
eominiiiiicated  to  the  Socii'ti'  .\iiatoiiii(jUe  of  Paris'  "a  new  method  of 
reihieiiig  dislocations  of  the  femur  "  by  Hexion  and  rotation  outward. 
The  only  comment  it  excited  at  the  time,  according  ti>  the  records  of 
the  society,  was  the  mention  a  few  mouths  later  by  Pign6  of  the  fact 
that  the  same  method  was  descrilu'd  by  15cai-h  in  a  IWdtiMc  on  Mvfli- 
fiiir,  publislicfl  ill  New  York  in  IMlj,  ami  was  there  said,  nn  the 
authority  of  .Sweet,  the  "natural  bone-setter,"  to  have  lieen  pnietised 
by  the  .savages  of  Nortli  Anicriea.*     The  Despr&s  ineidcut  is  mainly 

'  Drslirt-*:  Bull,  de  la  Soc.  .Aiiiitoiiiiijiu',  .St'ptcnilHT,  ls:Vi.  p.  4. 

'  l<<'nrli,  like  Sncvt.  »|>pt'ar^  to  liurr  bit'ii  nn  irreiiular  praclitioiicr,  and  it  is  likely  thftt 
hij  aHsvrtions,  evt'n  when  known,  witc  uiit  dfcniod  wortliy  uf  serious  consideration. 
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noti'Wtirtliy  :is  sliowiiif:;  how  coinplctfly  tlie  previous  suggestion 
hei'ii  lorgiiKt-n  or  Dvcrldukud,  even  l)y  I'oiitcaii's  uwn  coiintrvnieii.      It 
is  tmw  iisi'il  liy  the  Fn'iich  ;imi  jiisl  i licit t ion  fur  spctiking  of  tiie  method 
by  iiiMiiipuhitioii  ^at  llio  lii|»)  as  the  "  Mi'llnnli-  tU-  })isprex." 

Ill  iiive  iiiiiiiiK'r,  otlitT  .-iirgcoiis  siiii<;lit  to  nioiiify  tlie  jiractice  as- 
regJirdcci  the  ^Imui'li'i-Joint,  hy  advisiiij;  tliat  the  tnietion  shouifl  Ik? 
mmle  in  ditf'ereiit  direct iuiis  and  cutiilMiied  with  rotation  of  the  limb. 
Of  these  tile  nutst  noteworthy  arc  Mothe  and  Laeoiir,  siiiee  it  is  with 
tlieir  pnictiee  tiiat  tiie  niaiiipulalivc  inctiiods  are  geiieniily  thotigiit  to 
luive  begun. 

Tiie  earlier  manipulative  inetiioils  were  eitlier  empirieal  or  biiMnl 
upon  more  or  less  incorrect  notions  of  the  nature  of  tiie  obstacles  to  be 
overcome  anil  of  tlic  mechanism  l)y  whicli  tlie  result  was  to  l>e  obtnine<l, 
and  it  U  oidy  since  the  pathology  of  the  dilicreiit  dislotations  has  been 
better  luidcrstiMtd,  with  reference  es|)ecially  to  the  [Misition  of  the  rent 
in  (he  ca|(snlc  and  the  inflnenee  of  the  ])iirti<riis  which  remain  iintorn, 
that  the  dilVercnt  proceilnres  embraced  under  this  method  have  been 
intelligently  devised  and  e\eeiited.  They  ditfer  so  widely  in  their 
"letails  tliat  oidy  tlie  most  general  description  can  be  given  here;  they 
eon>ist  in  giving  to  the  limb  snec<!ssive  positions,  by  which  the  hea<l  of 
the  liDHc  is  first  brought  opposite  the  opening  in  the  <'at»snle  and  then 
into  its  cavity,  and  by  which  (he  opening  in  the  capsule  is  made  t«> 
ga[)c  widely,  or  is  aettially  enlarged  if  iiceessary.  l''or  tiie  accomplish- 
ment of  these  ends  the  limb  is  use<I  as  u  means  of  acting  ii|M)n  the  tap- 
piile  so  far  as  it  riMiuiins  attaclie<l  to  the  bone,  and  the  head  of  (lie  bone 
is  made  to  take  its  siu'cessive  positions  by  rotation  of  its  shaft,  or  by 
using  it  as  a  lever  which  finds  its  tixed  |Miint  cillicr  upon  some  adjoin- 
ing proininenee  of  bone  or  in  the  wipsule,  or  by  moving  tlie  entire  limb 
in  the  direction  of  its  long  axis.  Combined  with  these  manipulations- 
it  is  commonly  necessary  to  employ  a  certain  amount  of  traction  to  over- 
come gravity  or  such  resistance  as  is  oficrecj  by  the  muscles. 

It  rests  essentially  iij>on  an  anatomical  and  pathologii-iil  basis  con- 
sisting of  two  parts,  the  [xisitioa  of  the  rent  in  the  cafisiile  and  the 
resistance  of  thcMintorn  ]iortioii,  and  <Ie|)eiids  for  its  knowledge  of  these 
two  fai:tors,  in  any  given  case,  mainly  upon  the  position  (x-cupied  by 
the  limb  and  the  limitations  of  the  movements.  Kesisttince  of  the 
muscles,  when   present,  is  overcome  by  aufesthesia  or  by  traction. 

Such  traction  as  is  reipiired  is  made  bv  the  liands  of  the  surgeon  or 
of  an  a-sistaiil.  or  by  ttie  weight  of  the  (lepeudeiil  limb,  or  by  the  )m>- 
longcd  action  of  an  elastic  baiidorof"a  weight  suspemled  over  a  |)ulley. 

<  hndiiiinus  tntction  iiif  Iiulia-nMrr  tiiriKltt  was  introduce*!  by  Ix-gro* 
and  Onimus  while  internes  in  the  Paris  hospitals,  ISfvl  to  1866,  and 
advocated  by  them  in  a  (>aper  |inblished  in  IHtJH.'  They  recognized 
that  their  object,  the  fatigue  of  the  opposing  muscles,  could  be  eijually 
Well  aecomplislied  by  weight  and  juiilcy  or  a  steel  spring,  but  tliey  gave 
the  preference  to  Iiidia-rnliber  because  of  the  ease  with  which  it  coiihl  be 
U80<l.      Their  rcpiU'ted  cases  are  •lislocations  ol'  tiie  shoulder  and  ellwjw. 

The  nn'thod  of  aj>|)lieiition  in  dislocations  forwani  of  the  shoulder, 

'  I^ern8  and  Onimus:  I)i-a  TriU'tiiiiH  contioiiea,  ct  do  luur  Application  en  Cniirurgicf 
AiV'li.  OrnlT'rulcs  do  MchI.,  Junuitry,  ItitiH. 
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fur  ex!im]»le,  is  as  follows  :  A  loop  is  inadc  fast  to  the  lower  part  of  the 
arni  liy  ttiriis  of  a  rollcr-liaiidafre  or  l)_v  strijvs  of  adliesivc  plaster  as  in 
Buck's  extension  ;  tiien  tlie  patient  is  seated  in  a  eiiair,  eonnter-exten- 
sioii  provided  l)y  a  Wand  [Kissing  aronnil  tlie  fliest  nniler  llie  axilla  and 
over  the  opposite  shoulder  and  made  fast  to  some  neifrhlioi'iiifj  fixed 
point,  tlie  ellxiw  jrently  raised  to  or  nearly  to  the  position  of  horizontal 
alxlnetion,  and  traction  made  in  the  direction  of  ii>  lung  axis  liv  a 
nihher  cord  [lassed  through  the  loop  altaclud  to  the  arm  and  around  a 
lixed  jH>iiit  established  in  an  ajipropriate  position.  The  traction  slionid 
he  aliont  twenty  or  tvventy-li\e  pounds,  and  needs  to  he  conliniietl  for 
from  fifteen  to  thirty  mirintes  :  ninler  its  inlluenoe  tlic  innseles  heeoine 
relaxed  and  tlie  [latient  expi.'rienees  the  seirsjitioii  of  great  fatigue,  the 
head  of  the  hone  gradually  ap|n'oa<'he>  the  glenoid  cavity,  and  I'ither 
enters  it  s])ontane(>usly  or  i>  replaced  liy  the  pre>snre  ot"  the  siu'geon's 
lingers,  or  by  a  sudden  pidl  upon  the  arm. 

('(iiiliiinudM  Iraclioii  bi/  llic  itTit/lit  of  llir  limit  is  UM.-d  at  the  hip  and 
sliiudder.  The  lindi  is  placed  in  siicli  a  position  that  its  weight  tends 
til  move  it  in  the  iloired  direction  ;  thus  the  lliigli  i^  allowed  (o  hang 
tlown  (the  iiiiee  Hexed  and  the  leg  hori/otUal )  at  the  end  <if  a  lahle 
upon  which  the  hodv  of  the  patient  lii's  jiroue.  For  the  slionidcr,  the 
patient  is  placed  upon  his  r-ide  on  a  col  through  a  hole  in  which  the 
injured  arm  Jiangs  directly  down.  To  the  weight  of  the  liml)  in 
either  ea.se  that  of  a  .sand  hag  may  advantageously  be  a<lded.  (.S-c 
Chapters  XLII.  and   LI.) 

Athrotomy.  Occasionally  a  ficsli  »li>ltication  is  irnilucilde  iiccaiise 
of  un  exceptional  position  of  the  hones  or  of  iuterpo-itiou  of  the  soft 
jmrts.  I  liavc  seen  this  once  each  at  the  shoulder,  elhow.  ami  (<'m)Miro- 
inaxillary  joints,  and  a  nnniber  of  times  nt  tiie  inetacarpo-plialangeal 
joints  and  in  ilishwalions  with  fnicture.  \i  the  slMnihler  the  head  of 
the  hnnu'rus  liad  [lassed  below  an<l  then  .si  far  to  the  inner  side  of  the 
{iiihseapularis  that  its  tendon  was  closely  «ra])pe<l  ahoiil  ihe  outer  side 
of  the  neck  of  the  hone  and  had  to  he  divided  ;  at  the  elbow,  apparently 
in  consecjueiiee  of  repeateit  attempts  t(»  reduce,  the  denuded  end  of  tiic 
linmeriis  had  been  forced  through  the  fascia  in  the  flexure  of  the  joint, 
and  the  tenclon  of  the  biceps  was  lodged  behind  the  external  condyle  ; 
at  the  jaw,  the  meniscus  IhkI  been  lorn  away  from  the  condyle  and  was 
Imtged  hehind  it. 

If  such  an  ojicratioii  is  (hme  within  a  day  or  two  after  the  acei<lent 
the  risk  is  no  more  than  that  of  a  similar  opening  of  the  uii!aei'rate<l 
joint;  but  while  inllammatory  reaetitJii  i.s  active  and  o-dema  is  marked 
the  chance  of  su]>puration  i.s  greater,  and  it  is  then  well,  I  think,  to 
await  (heir  .subsidence  before  o]ieniting. 


Old  Unreduced  Dislocations. 

The  changes,  above  described,  wliieh  take  place  about  a  dislocate<l 
b<ine  gradually  inerejise  the  dittienlty  of  rednetii>n  by  niean.s  thai  are 
sufficient  while  the  dislocation  is  fresh,  and  ultimately  make  it  impos- 
.sihle.  The  conditions  \ary  so  gri'.'ifly  with  imlividnal  crises  and  with 
the  ditl'ereut  joint.-*,  and  their  extent  and  detail  are   so  unrecognizable 
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clitiii'iilly  !iii(1  •<(>  largely  ;i  matter  iifitiffrc'ncc  tluit  tht'  tliflicuity  cjiunr 
Ul-  tiicasurcd  simjily  Ijy  llit;  Iciifrtli  nf  lime  that    lias  clap.swl,  ami   too 
nl'trii   tmt  <'\cii   liy  anytliiiii;  slmrt  nf  an  actual   trial. 

Tilt'  cudiniHn  pr.ictiri',  until  within  ((uiri-  rcoi'iit  times,  was  simply  to 
einpliiy  the  Ui^uul  t'nnnlik'  nieiins  more  ii>rcibly.  to  rii[>tiiro  adht'sinns  by 
forcing  the  liiirh  in  various  liirculioiis,  juul  then  ttniraji  it  info  |ilafe  by 
pulleys  or  specially  ilcviseil  appanitiis.  While  this  succeeded  in  many 
cases,  and  even  oceasinnally  in  soitic  at  the  shonlder  and  iiip  wliicli  had 
existeil  for  months,  yet  tlie  record  is  Aill  oC  aeeiiients  and  dis;isters, 
and  many  a  tjrave  wariiini^  has  heen  uttered  agjiinst  the  dangers  of  the 
attempt  even  in  apparently  snitalile  eases  and  agtiinst  tlie  temptation  to 
subordinate  the  patient's  welfare  to  a.  desire  to  obtain  an  unusual  siiceess. 

The  daiijrcrs  of  f'ureible  reduction  in  oases  of  lonj;  stxindiufi,  and  the 
sujieriority  of  operative  methods  to  meet  the  special  iiiilieations  that 
may  exist  in  them,  are  now  so  well  understood  that  the  warning  is  not 
much  neetled  in  such  eases:  it  is  in  the  more  rei'cnt  cases,  those  of  a 
few  weeks,  that  it  is  now  specially  necessary  U)  be  on  guard  against 
being  unwittingly  led  to  strive  too  long,  to  make  a  stronger  and  still  a 
stronger  pull  after  less  force  has  failed.  Tlie  rianger  is  specially  preat 
in  the  old,  whose  disease<l  arteries  may  so  easily  be  bruised  or  torn, 
and  whose  thitnied  bones  may  so  easily  be  broken.  The  following- 
two  cji-ses  which  recently  occurred  in  the  service  of  a  surgeon  in  a 
prominent  Xew  York  hospital,  within  a  year  of  each  other  (1896-1(7), 
illustrate  the  temj)tation  and  the  risk. 

A  woman  sixtv-seven  years  old  ;  subcomeoid  dislocation  two  wock.s 
old.  Fit  her  ;  traction  by  pulleys,  estimated  at  JitK)  putuids  ;  rcdiiotion 
on  se<'on<l  attempt.  The  I'oltuwiug  day  the  radial  pulse  coidd  not  l>e 
felt,  auti  gangrene  s<'cmiMl  imminent;  seven  weeks  later  am|Mit;\tion  of 
the  arm  ;  ticath.  The  autopsy  showed  a  thrombus  in  the  brachial 
art<'ry. 

Man  sixty-eight  years  old  ;  subcoracoid  dislocation  six  weeks  old. 
Ktlicr ;  manipulation  to  rupture  atlhesinus;  Kodier's  method  tried 
twice,  then  heel  in  the  axilla.  Then  arm  carried  forciblv  across  the 
IwmIv,  tiie  head  slipping  to  tin-  outer  side  of  the  glenoid  fossa  ;  (inally 
trdittion  in  abduction  succeeded.  Died  five  hours  later.  Autiipsy 
showed  rupture  of  the  axillary  vein  and  of  tlie  short  head  of  the 
bice|)s ;  capsule  eufirely  torn  from  the  hitmenis;  third,  fourth,  and 
fifth  ribs  fractured  in  the  axillarv  line. 

The  alti'riiative  measures — n'ductiou  bv  oj)cratioii,  exi-ision,  and 
osteotomy — have  been  niaile  so  nitu'li  safer  than  fornierly  by  im|>roved 
surgical  teehni<pie  that  they  are  now  resorted  to  with  increasing  fre- 
quency, and  the  resulting  experience  has  been  such  that  rules  ()f  treat- 
ment can  lie  formulated  for  some  of  the  joints.  In  backward  dislocation 
of  the  elbow  formid  ex[iosure  by  two  lateral  incisions  and  removal  of 
the  cieatri<'ial  tissue  permit  complete  reduction  an<l  usually  a  notable 
im|)rovemciit  of  function.  .\t  tlic  shoulder  the  range  of  motion  after 
rednetion  by  operation  has  generally  been  small,  and  the  operative 
difficulties  are  often  great ;  excision  of  the  head  gives  greater  mobility 
and  meets  the  frerpient  special  indii-ation  of  relief  of  pain  due  to  press- 
ure, but  the  result  is  marred  bv  tiie  diminution  of  active  eiuitrol.     At 
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the  liiji  r«*fInolir>n  liy  ojwmtion  lias  nroverl  ilancjcrous  and  has  failt'd  in 
uinrL*  tliati  half  the  triaiN  ;  even  when  it  has  suoircilcd  the  functional 
gain  has  not  often  l>een  notahle.     (See  Chapter  LTII.) 

The  facts  and  general  principles  to  he  considered  in  tleterniining  iip)n 
resort  to  oj)erative  interference  and  in  making  a  choice  of  methods  are 
a»  follows  : 

1.  At  the  present  time  wonn<l  infection  is  of  more  freqnent  oecnr- 
rence  after  operative  rediu-tion  of  old  dislocations  of  the  large  joints 
than  in  other  primarily  clean  operations,  and  an  almost  inevitable 
result  t.>i  siK'li  infection  is  ancliylosis  of  the  joint ;  and  even  in  cases 
whicli  escape  infection  the  restoration  of  function  is  usually  quite 
incompiete.  C'onsefjiiently  the  usefiiliies>  of  the  limb  in  the  existing 
conditions  and  the  prohable  gsiin  by  interference  .chnuld  be  cjirei'ully 
considered,  and  in  doing  this  it  is  to  be  remrmbereit  that  a  limilati<in 
of  motion  already  sur'h  as  greatly  to  restrict  the  use  ot'a  limb  is  likely 
to  increase  merely  by  that  lack  of  use. 

2.  A  iaulty  <i.\e<l  position  may  be  so  improved  by  an  operation  that 
the  usefulness  will  be  increased  even  if  anchylosis  full(^\vs, 

3.  On  the  other  hand,  and  this  is  specially  true  of  t!ie  hip,  the  im- 
provement lo  be  got  by  a  change  of  jwisitton  may  lie  far  too  slight  to 
justify  the  risks  of  an  ojK'ratiim  so  extensive  as  would  be  re(|uired  for 
reduction,  and  an  almost  equal  improvement  might  be  had  liy  an  oste- 
otomy. 

4.  Pain  ami  trophic  changes  in  the  limb  duo  tn  pressure  u)>ou  nerves 
are  goctd  reasons  for  interference ;  the  relief  would  iimbably  be  more 
surely  and  easily  obtained  by  jui  excision  of  the  head  ot'  the  bone. 

").  Excision,  when  undertaken  only  to  improve  function,  is  suitable 
at  the  sh<iulder  and  elbow,  but  must  be  sparingly  employed  at  the  liip 
where  solidity  of  supjwrt  is  more  im|K»rtant  than  mobility. 

After-treatinent. 

.\fter  a  dislocation  has  been  reduced,  there  is  needed,  in  most  I'ases, 
onlv  a  sim])le  retention  baiulage  to  confine  the  limb  in  an  easy  position, 
but  in  some  cases — dislocation  of  either  en<l  of  the  clavicle,  of  the 
head  of  the  radius,  and  s(unetimes  of  the  sh<ndder  backward  under 
the  spine  of  the  scapula  (Huscli  and  Kronlcin) — the  tendency  to  recur- 
rence is  so  great  that  sftecial  dn'ssings  are  reipiired.  The  joint  should 
be  kept  qniet,  certainlv  any  movement  that  causes  pain  should  be 
avoided,  and  if  the  intlaminalory  reaction  threatens  to  be  severe  it 
must  be  op])ose<l  by  the  applicjition  of  cold,  or  uniform  gentle  press- 
ure if  it  can  be  borne.  After  a  week  or  two  the  use  of  the  liudi  may 
be  gniduallv  restnned.  In  making  jiassive  motion  or  this  use  of  the 
limb,  tliose  |Hisitions  must  be  av<itded  in  which  the  heiid  of  the  bone 
woidd  press  upon  the  torn  [vart  of  the  capsule,  or  in  which  the  sides 
of  the  rent  would  be  again  sepanite<l  from  each  other. 

If,  as  sometimes  liapjiens,  the  jiu"nt  remains  slifl'.  weak,  and  sensitive, 
but  is  cold  rather  than  warm,  and  aclies  and  (ierha|ts  becomes  jiuflTy 
after  use,  it  needs  massage  and   rubbing,  and    lo  lie  actively  mt>ve<l 

•  For  nmiiv  cnscn  of  various  forms  of  operation  see  Engrl.  in  Arch.  fQr  klin.  Chir.,  18S7, 
vol.  Iv.  |i.  «I3. 
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either  by  tlip  patient  or  l>v  tlic  pliysician.  Its  sensitivciicss  nnd  immo- 
bility iinficr  such  circiitiistancert  mv  tlue  to  the  prolonged  ilisiise,  to 
ret  motion  and  lo.ss  ot"  |)lial>ility  in  the  peri-articular  tissues,  and  possibly 
to  the  presence  of  adhesions  within  the  cavity  itself. 

Habitual  Dislocation. 

A  marked  tendency  to  reenrren<-e  nuiy  he  combated  l>y  prolonged 
initnohilization  of  the  joint  if  the  injury  is  comparatively  recent,  or 
by  special  treatment  designed  to  thicken  and  shorten  the  capsular  and 
l)eri-articnlar  tissues.  Genzmer'  successfully  employetl  in  twocase.sof 
recrnrrciit  disliication  of  (he  shoulder  repeated  injections  into  the  joint 
of  the  pure  lincfnre  of  iniiine.  The  needle  was  intrmhiced  a  iinger- 
breadtii  below  the  coraeoid  process,  and  seven  to  ten  minims  were  in- 
jected. The  arm  was  then  innnoliili/.ed.  and  the  injections  rejMjated 
from  five  to  seven  times  at  intervals  of  three  or  four  days.  He 
reconnnended  the  same  treatment  for  habitual  dislocation  of  the 
lowrT  jaw. 

Dubreuil*  reports  a  cure  at  tlic  shoulder  by  si.K  injections,  during  a 
fortnight,  of  two  dro])s  eaeii  nf  a  10  per  cent,  solution  of  chloride  of 
zinc  into  the  |)cri-artieular  tissues.  .At  the  sternal  end  of  the  clavicle 
I  iiave  twice  obtained  a  good  result  by  injecting  a  few  drops  of  alc<ilu)l 
into  tlie  peri-articular  tissues  and  immobilizing  for  a  fortnight. 

The  operative  method  vviiich  seems  safest  and  most  efficient  at  tlic 
shoulder  is  one  introduced  by  liicard,'  the  formation  of  a  permanent 
fold  in  the  anterior  portion  of  the  ca|>side  by  thre<'  vertical  silk  sutures. 
\  simitar  method  has  been  used  in  habitual  outward  dislocation  of  tlie 
]iateUa. 

'  fiPtixiner:  O-iitrultiliitt  fur  OiirnrKie,  1883,  p.  "iBS. 
'  Diiliri'iiil :  l>ii  SciimiiiL-  Mi'il..  I'rhniarv  27,  IISW. 
'Hicaid  :  Acad,  du  Med.,  lk'tul>er  M.  ISlKi. 


CHAPTER  XXXIV. 

ACCIDENTS  THAT  MAY   BE  CAUSED  BY  ATTEMPTS  TO  REDUCE 

A  DISLOCATION. 

Thk  complications  or  accidents  that  may  be  caused  by  the  attempt 
to  reduce  a  dislocation  may  appear  during  the  attempt,  as  the  imme- 
diate consequence  of  the  manoDUvres  employed,  or  subsequently  as  a 
more  or  less  remote  consequence  of  the  changed  conditions,  the  local 
injuries,  or  the  inflammation  produced  by  those  manoeuvres ;  and  they 
may  be  localized  at  or  near  the  dislocated  joint,  or  may  be  the  result  of 
a  local  distant  change  or  of  a  more  diffused  impression  upon  the  organ- 
ism. They  may,  therefore,  be  grouped  as :  1st,  primary  local  accidents ; 
2d,  consecutive  local  accidents  ;  3d,  cases  of  hemiplegia,  syncope,  and 
sudden  death.  TJie  first  group  comprises  injuries  of  the  skin,  cellular 
tissues,  muscles,  vessels,  nerves,  and  bones ;  the  second  group  includes 
suppuration  in  or  about  the  joint,  and  oedema,  gangrene,  and  paralysis 
consequent  to  injury  to  vessels  or  nerves.  The  third  group  includes 
those  cases  of  shock  or  exhaustion,  sometimes  proving  fatal,  which 
have  become  exceedingly  rare  since  the  introduction  of  ansesthetics, 
and  those  others,  that  have  conie  in  their  place,  of  death  due  to  the 
ana'sthetic  itself. 

It  is  noticeable,  on  comparison  of  the  cases  that  have  occurred  at 
different  ])eriods,  that  while  some  varieties  of  the  lesions  are  common 
to  all  times,  with  their  varying  methods  of  treatment,  others  are  in  a 
manner  dependent  upon  the  means  by  which  the  reduction  has  l)een 
attempted.  Thus,  violent  traction  is  the  sole  cause  of  some  ;  manoeu- 
vres, such  as  abduction  and  rotation  of  the  arm,  the  principal  cause  of 
others  ;  violent  pressure  at  or  near  the  head  of  the  bone,  prolongation 
of  the  effort,  and  aniesthetics,  each  of  its  own  peculiar  varieties.  Not- 
withstanding these  dift'ereuces,  certain  points  may  be  recognized  as 
common  to  the  greater  number,  such  as  tlie  age  of  the  patient  and  the 
length  of  time  during  which  tlH»  dislt)cation  has  remained  unreduced. 
Injuries  of  the  vessels  have  been  most  frecjuent  in  the  old  and  in  dis- 
locations of  long  standing,  and  all  the  other  accidents  have,  in  recent 
times  at  least,  been  rarely  seen  except  in  connection  with  dislocations 
that  have  long  nnnained  unre<luced  or  that  have  been  complicated  by 
much  inflanimatorv  reaction.  The  reasons  for  the  greater  liability  to 
rupture  of  the  arteries  under  these  conditions  are  not  obscure;  the  loss 
of  elasticity  becaiiso  of  atheromatous  change  in  the  ves.sels  in  the  old, 
and  the  adhesion  of  the  vessels  to  adjoining  parts  as  a  sequence  of 
inflammation  are  a  sutticieiit  explanation,  and  the  mechanical  difficul- 
ties created  by  tiie  contraction  and  readjustment  of  the  torn  tissues  in 
old  dislocations  explain  the  others  by  the  force  that  is  required  to  over- 
come them. 
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Interment.  Tlio  j^kin  may  he  liniisrd  or  lacerated  at  a  distance  from 
the  jiiint  liy  the  pressure  of  the  conls  thmiigli  which  traction  is  made, 
or  near  the  joint  liy  the  [tressiire  of  the  liatiHri  or  iustniinents  noting 
njMin  the  (hshieated  end  of  the  hone,  or  i(  may  he  (urn  across  if  the 
tnu'tion  is  exerted  n|iiiM  it  i-a(her  than  n|)iiii  tlie  hone.  Tiieso  lesions 
are  selditin  serions,  ami  the  fui-nier  may  usually  he  avoided  by  protect- 
ing tlie  surfiice  with  thick  layers  of  cotton  or  flannel.  Transverse 
rnjiture  of  the  skin  hetweeti  the  points  of  extension  and  counter-exten- 
sion is  due  to  a  faully  a|>[>lieution  <>f  the  force,  hy  which  it  is  exerted 
iijion  the  skin  alone  and  nut  u|)nn  the  underlying  hone.  The  skin  is 
elastic  and  tough,  ami  when  unaltered  hy  disease  will  support  a  very 
considerahte  strain,  one  far  in  excess  of  (hat  eoninioidy  ueede<l  to  over- 
come the  contractiun  i.if  a  muscle,  hut  the  traction  may  he  so  apjilie*! 
that  it  will  act  only  upin  the  skin.  Thus,  if  a  hroatl  hand  is  stnij)|>e<l 
snuglv  ahout  (he  middle  of  tlie  arui  and  Iractioti  is  made  hy  a  cord 
attaeiied  to  it.  it  will  dr.nv  the  skin  downward  toward  the  elbow  ;  and 
if  at  the  sanu-  time  the  skin  of  the  axilla  and  chest-wall  is  |ir<'veiitod 
by  counter-extension  from  sharing  in  the  imtvement,  the  interniediale 
portion  is  put  ujion  the  .«trotch  au<i  may  tear. 

To  guard  against  the  rn'currenco  of  this  accident  the  limb  shoidd  l)c 
firndy  graspeil,  if  traction  by  tlii'  hands  is  used,  at  the  eidarged  distal 
end  of  the  bone,  so  that  the  skin  slmuld  not  be  drawn  tiownwar<l  i)y 
the  slipping  of  the  hands,  and  the  .•nlditional  jirecaiitiun  may  be  taken 
to  press  tlie  skin  of  the  t'orearm  (in  the  i-ase  of  a  slimild<<r  dislocation) 
u|>ward  before  the  iimb  is  grasped,  and  similar  precautions  suitable  to 
the  region  slmuld  be  taken  at  the  point  of  counter-extension.  If  trac- 
tion is  made  by  ii  r'ord  or  liand,  it  should  be  attached  to  the  limb  just 
above  a  bony  prominem'c  or  enlargement  which  will  jircvent  its  slip- 
ping; it  slioid<l  not  be  made  Cast  simply  by  enclosing  its  loop  in 
circular  turns  of  a  bandage  which  maintain  tlieir  hold  upon  the  skin 
by  friction. 

Sloughing  of  the  skin,  due  to  its  coinjiression  agjiinst  an  underlying 
bone  bv  direct  pressure  exerted  to  force  the  latter  hack  into  place,  lias 
been  occasi<nially  oiiserved,  in  a  dis|orati(ni  of  the  astrjigjilns,'  and  over 
the  olecranon  in  an  attempt  made  l)y  a  boiiesetter  to  retluce  a  backward 
di.ilucjition  of  the  ellK>w. 


Emphysema  of  the  Cellular  Tissue.  Tlii.i  has  been  noted  in  one 
case.  Flaubert  ■  reduced  a  dislocation  of  the  shoulder  of  five  weeks' 
standing  in  a  woman  seventy  years  old  ;  the  first  attempt  was  tinsiic- 

cessfnl  ;  in    the  si ml   tr.'iction  was  made  by  eight  students,  and   the 

patient,  who  at  first  iittere<l  vehement  cries,  .s/emed  afterward  to  be 
upon  the  point  of  suffocating,  and  her  face  became  j)nr|do  and  injecte*!. 
An  emphysema  imme<liately  appeared  above  the  clavicle  and  spread 
over  the  shotildr'r  to  (he  middle  of  the  back.  She  died  on  the 
eight(^enth  day,  .•ip[>arently  in  conseijiieuce  of  the  tearing  aw.ay  of  the 
lower  four  (runks  of  the  brachial  jilexus  at  their  attachment  to  the 
spinal  cord. 

'  I>iuivf :  R.f.  do  M<^in.  d.-  MM.  rt  Chir.  Milit..  ISflT.  vnl.  six.  p.  X\X 
'  Kluiibert:  Kfpcrtuin-  d'Aiiat.  ut  de  Pliya.,  1S37,  nautcd  b.v  Mulgaigne. 
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Rupture  of  the  Muscles,  ruder  tin's  head  only  tliosc  lacrnitioiis 
(if  till'  imi:-cli.'s  will  l)(/  im-miuiit'd  vvliich  are  rif.'rasi(iiie<l,('.*|K'('i:dl_v  iti  old 
dislofiuions,  l»y  violent  tnictiun  nr  l>_v  forcible,  exaggenited,  and  loiig- 
eoiitiiHiL'd  inaiii|)tdation  of  the  linili.  The  eases  in  whieh  the  injury 
ha>  iiei'ti  ediilirnti'd  hv  ant(i|)sy  are  few,  only  tliosi'  in  wliidi  death  lias 
[n<piii|itlv  fcilliiwed  in  eiinM'<|nenee  of  assoeiated  lesions  <ir  <if  tiie  iiillani- 
iiuitiiin  to  which  the  violence  has  given  rise.  Yet,  in  anotlier  id"  Flau- 
bert's ea.se.s,'  there  .seems  to  be  no  doidit  that  not  only  the  innseles  lint 
aliio  tlie  ligaments  and  other  .Mift  parts  were  e.xten.sively  torn.  The 
wise  was  one  of  dislm-ution  of  the  elbow  haekward,  twenty-seven  days 
old,  in  which  Iniction  was  made  n|)on  the  forearm  by  seven  assistants; 
snddeidy  the  ]iarls  seemed  to  yield  and  tdiange  tlieir  positions  with  it 
.soniid  of  tearing',  and  at  the  sanie  inuniciit  a  zoiii'  of  narrowing  or 
dejire.ssioii  ajuieared  at  the  level  of  the  Joint  witii  a  hony  proininent-e 
above  and  below.  It  seemed  to  all  pre.<eiit  that  tlic  iiitiseie.s  and  soft 
jiarts  covering  the  joint  had  lieeii  ruptured,  leaving  a  gap  two  inches 
long.  An  enormous  tlitetnating  swelling  pfoniplly  appeared,  the  radial 
jMiIsi'  retiiriU'd  (he  tvext  day,  and  tin-  )i:itient  recovered. 

Jn  ihc  eases  eonlirnied  by  autopsy  the  disloeatinn  has  always  been 
of  the  slioidder,  and  the  muscles  ni(jst  frefjnenily  turn  have  been  the 
pcetor.ilis  major  and  the  snbseapularis. 

Avulsion  of  a  portion  of  a  limb  is  fortnnalely  a  very  rare  accident. 
Kxeept  for  one  or  two  case-  nt'  avulsion  i>l'  the  thumb,  known  only  by 
tra<lition,  the  only  instance  of  <'oni]ilete  avulsion  is  that  in  which 
AI[ilionse  (liieriii  tore  away  the  forearm  at  the  elliow  in  an  attempt  to 
reduce  a  siibeonicoid  dislocation  id' the  slioidder  of  six  weeks'  standing." 

The  rupture  took  (ilaec  iiiaiidy  throiigh  the  joint,  a  small  ]  tort  inn  of 
each  condyle  remaitiiiig  attached  to  the  niuseles  of  ilie  forearm,  and  a 
piiftioii  of  the  oleciiiuon  to  the  tricejis.  The  muscles  were  softened 
and  brown  ;  the  nerves  wert'  injected,  with  nodes  at  intervals  ;  the  vi'itis 
were  dihitinl.  The  ends  of  the  long  boties  were  profmindly  disorgan- 
ized, with  thinningof  the  eoni|iact  shell  an<l  rarefaction  of  the  sjiongy 
pari  ;  they  broke  under  slight  |in»ssnre  and  eoiild  1h'  easily  perforated 
with  the  scalpel,  Miero-;cii|iieal  exuniinatiun  showed  degeneration  of 
till'  nerves,  innseles,  and  bones. 

The  patient  died  oti  the  thirteenth  day,  and  the  antojisy  showed  no 
change  in  the  tissues  of  the  other  limbs;  the  innseles  <if  tiie  shoulder 
were  normal,  except  the  deltoid,  the  iibre.s  of  which  were  ]>ale  and 
degenenited.  The  nerves  were  malted  together  in  the  axilla  and  firmly 
j)resse<l  against  the  head  of  the  humerus  ;  above  the  [mint  of  compiX's- 
sion  they  were  iionnal,  contrasting  sfrorifrly  with  tli<'  parts  below. 

It  is  evident  that  (he  accident  was  favored  by  great  trophic  changes 
in  the  limb,  probably  due  (o  |>ressnre  upon  the  nerves  in  the  axilla. 

Injuries  of  the  Main  Bloodvessels.  A  Itliongh  the  earliest  reror^led 
e«ses  of  accidents  of  this  class  oceurre<l  at  about  (lie  beginning  of  tlie 
eighteenth  century,  the  std>j<'et   did  not    receive   the  attention  of  sys- 

'  MulKtiiKiie:  Loo.  cil..  ji.  14!).  J 

'  QuC-riii :  lSu)l.  de  U  8oc.  dp  Chir.,  1864,  i>i<.  IL'l  ami  131.  | 
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tcMiiutic  writers  on  snrj;ery  until  after  tlip  puUliration,  in  1827,  of 
article  by  Klaubert.'  Miiljfiiif,'iio.  in  is.',."),  ili-^ciisstd  tin-  (-iiliject  at 
length  in  liis  wi>rk  on  iliMlooations,  nirntinning  sixteen  «i.ses  of  all 
kinds,  c«?rtain  and  iint'crtain.  Cidlfitdcr,^  taking  us  a  text  his  own 
fat^d  ca^e,  again  wilterlod  ami  collatoil  the  known  eases ;  and  .similar 
use  was  made  of  the  itiaterial  and  ntiier  cases  adde<I  to  the  list  by  Le 
Fort,''  Willanl,'  and  Maiciiand.'  In  1S82  Kiirto"  reported  tiiree  per- 
sonal eases,  and  vvrntc  a  very  full  and  vahialile  ]>aper  on  the  subject, 
uoutaining  forty-four  sii[)posed  (actually  thii'ty  eight  ;  see  Hrst  etlition, 
p.  79)  eases  of  dislocation  of  the  shoidder  in  wliicli  the  vessels  had  l)ecn 
seriously  injured  during  the  act  of  dislocation  or  of  rctluutimi ;  and  in 
1884  Cras'  reported  a  personal  ease  of  injury  of  the  axillary  nrterj", 
and  added  a  few  utiiers  to  Korfe's  list.  Stri<!tly  speaking,  several  of 
these  cjises  should  not  be  hrre  considered,  since  in  tlicni  the  vessel  was 
injured  at.  tivc  inonieut  of  dislocation  and  not  during  reduction,  and  in 
many  others  it  remains  uncertain  whether  the  same  objection  might  not 
be  made  to  tiunn.  They  are  retained  l)e(MU.se  they  serve  equally  well 
with  the  others  to  further  the  study  of  most  features  of  the  subject. 

I  have  met  with  only  two  recorded  eases  iu  which  a  large  bl(K)dves.seI 
has  been  injured  iu  tin;  reduction  of  any  dislocation  except  of  the 
shoidiler.  These  were  lioth  of  the  ellviw,  the  cases  of  Flaul>ert  and 
Michaux,  (pioted  by  Marchaud  an<l  Malgaigne.  Tlie  former  ha^  been 
already  quoted  under  rupture  of  the  muscles;  in  the  latter  the  patient 
was  ten  years  old,  and  the  disloc^ition  was  of  the  elbow  backward  and 
outward,  the  swelling  w;ls  cousidenihle,  the  radial  [iiilse  was  ])resent. 
Reduction  was  atlemjitcd  on  the  day  after  tli(^  accident,  and  on  the 
next  tbllmviug  day.  l)ut  withorit  success.  The  last  attempt  was  imme- 
diately followed  Ijy  swelling  of  the  elbow  and  by  arrest  of  pidsation  in 
the  radial  and  ulnar  arteries;  gangrene  set  in,  and  six  days  after  the 
attempt  the  limb  was  atuputated.  The  tendons  of  the  biceps  and 
bra<"hialis  anticus  were  found  to  have  bi'cu  forceil  liy  the  manipulation 
around  tlie  external  (vaidvlc  to  the  pn-iterior  aspect  of  the  humerus, 
acconipanieil  by  the  rufrturcd  brachial  artery  and  tnedian  nerve. 

In  1885  I"  found  forty-seven  trust  worthy  aecoiuits  of  injurj'  to  the 
larger  vessels  of  the  axilla  in  dislocation  or  reduction  of  dislocation  of 
the  shoulder.  Sini-c  thru  Caldwell"  has  reported  a  case  thought  to  l)e 
rupture  of  tln' autrrior  circumllcx  artery,  and  I  have  learned  of  one  of 
rupture  of  the  axillary  vein  (  Weir).  The  latter  has  bci'it  (|Uote<l  above 
(p.  446).  Calilwcll's  (latient  was  tifty-eight  years  old.  and  (he  disloeji- 
tion  had  been  |)ronip(ly  reduced.  Six  weeks  later  "  there  was  a  lur^e 
fluctuating  swelling  in  the  outer  aspect  of  the  shoulder,  over  the  area 
covered  by  the  deltoid  ;"   [>nl.sation  at  wrist  and  iu  axillary  artery  ;  no 

'  Fluiibert :  Mi'ra   siir  pliisii'iirsi  riis  ilr  liixntiuiiH  dans  Icsqnols  los  i-flVirts  puiir  1*  r(dlic- 
linii  ont  M  siiivis  d'nrcidi-titu  ttrovfs,  F!<'(>"'rtoiri'  d'nnat.  et  dn  Jiliys.,  18"/7. 

•  I'lilli'iider:  .SI.  liiirtlioliiiiicw's  ti(H|iit»l  Roporta,  ISW,  v<il.  ii.  p.  96. 
'  I.I'  Fort:   Diet,  fiicvrlopt'diinic  lUs  ,'*<M.  niiM.,  iiriicle  .^xilluirf.8. 

•  Willanl :   I'liilnd.'lpliiu  .Mcdual  Tiiuc.'*,  IS7;),  vol.  iii.  p.  7-'I. 

'  Mun'lininl :  fh'.sniridi'iit-i  qui  pi-uvent  coinpliiiuer  la  reduction  dog  luxations  tnamat- 
iciHi'H,  Tliisi"  df  rnm'uiirs,  Parin,  lM7n. 
•Kortp:  Arch   fur  kliiiiKclw  ('liirunrio.  vol.  xxvil.  p.  631. 
'  Cras:  Bull.  <h-  In  Sorii'tv  ih-  ("hiniri.'ic.  lStt|.  p.rm. 

•  Stimmii :  Ni-w  York  Mcdienl  .liiuriiiil.  .Iiiiio  la,  1884,  and  finit  edition  of  this  work. 

•  t^Idwell :  C'iiii-iiinati  Laiiivl-Clinic,  May  3,  1B90. 
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swfliinp;  in  axilla.  ITiuU-r  t\w  inipicssion  that  tin;  swelling  was  <1ik'  to 
an  absce.-isaii  incision  was  iiiadf  and  ahtint  a  pint  of"  cluttcii  liloud  cvacii- 
ati«il ;  (his  was  followed  by  arti-rial  hc'nioiTliaf!;(\  arn-stod  In-  prt'ssnro  of 
the  thiinilis  in  the  wound.  The  woun<l  was  enlarged,  hnt  the  sfiurcc  of 
the  hl<'e<lin|tr  was  not  found.  The  wound  was  paeke<l  with  paiize,  and 
the  jiatient  reeovereil.  Of  these,  the  axillary  vein  alone  was  ru|)t(ired 
in  four  (Fioriep,  Price,  Weir,  Ilailey).  although  I  thiidc  the  las!  one 
doulitftd,  and  tlie  artery  and  vein  together  in  two  (['hitiier,  iiaiini).' 
In  most  of  the  others  the  axillary  artery  or  one  of  its  lo-aiiehes  was 
injured,  hut  in  stttne  the  source  of  the  hemorrhage  remains  nneertain. 
In  thirty-three  <'ases  death  <)r  amputation  of  the  arm  fnrnishe<l  the 
opjiortiMiity  to  examine  the  region  mid  delei'mine  the  character  of  the 
le.-ioit  ;  this,  in  some  »-ases,  was  a  complete  or  partial  rii)itnre  of  all  the 
coats  of  (he  artery  or  of  the  inner  and  middle  coals  alone,  wiih  snlise- 
•jiicnt  formation  of  a  eircnmscrilK'd  aneurism.  In  otln-r  oa.ses  the 
vitality  of  the  wall  appears  to  have  been  diminished  or  destroyed  by 
direct  pres-sure,  ami  this  ti>  have  been  followed,  ai'ter  the  lajisc  of  a 
few  days,  hy  ru]iture,  or,  still  later,  by  the  fnrmatiiin  i»f  an  aneurism. 
In  tiib.son's  second  ease  an  aneurism  appears  to  have  formed  in  conse- 
(|nenee  of  the  earlier  attempts  to  rcehice,  and  then  itself  to  liave  been 
ruptured  when  (iibson  etl'eeted  retlitction.  Rupture  always  apjiears  tn 
have  taken  place  (jnite  hipli  up,  and  usually  at  the  point  pressed  upon 
by  the  head  of  the  humerus.  C'allender  found  it  necessary  to  divide 
the  ju't'tondis  minor  to  reach  it.  In  the  fatal  e;isc^  of  injury  of  the 
vein  alone  the  vessel  was  lorn  cotiiplcteiy,  or  almost  completely,  acniss. 

In  five  eases  ordy  a  small  (one-sixth  ol'  an  inch)  oval  o]i('niug  was 
found  on  the  anterior  wall  of  the  artery,  and  was  thonpht  to  have  been 
produced  by  the  tearing  (AY  of  a  brancii.ihe  subscapular  or  eireumllex. 

Tn  other  cases  the  suhseajmhir  or  the  circumflex  artery  was  torn 
across  at  or  near  its  origin.  The  cases  of  this  kind  form  a  consider- 
able proportion  of  the  whole  nundicr,  and  are  of  great  imporlimce 
because  they  ex)ilaiii  the  |)ersiftence  of  the  radial  puKc  nntid  in  several 
<if  the  histories.  In  I'arker's  the  swelling  was  at  the  axillary  border 
tif  the  scapula  behind,  "near  the  situation  of  thedorssd  scapular  artery 
or  the  sul)s<-apular  at  the  junction  of  the  two  ;  "  in  CaldwelFs  under  the 
•leltoid. 

<  tf  thirty-one  i-ases  in  which  the  age  of  the  patients  i.s  given,  in 
twenty  they  were  more  than  forty  years  old.  The  yoinigest  was  twenty, 
the  oldest  eighty-six.  In  verA*  few  of  the  eases  it  is  noted  that  the 
arterie.s  were  atheromatous,  although  tiie  advanced  age  of  many  of  the 
patient.s  makes  it  jirolmblc  that  the  elasticity  of  the  vessels  was  dimin- 
ished. 

In  more  (ban  half  the  case-;  tli<'  dislocalifm  was  recent — less  than 
three  weeks.  In  not  more  than  oue-t!iii'<l  of  them  is  it  reasonably 
certain  that  the  lesicm  was  ejin.sed  daring  reduction  ;  in  three  cases  it 
was  eertainlv  caused  by  the.  dishx'ation ;  in  the  remainder  the  emise  is 
obscure.     To  the-^e  latter  bchmg  those  cases  in   which  the  rcdm^tion 

'  Possibly  to  llii-jif  iimr  In"  mldi'il  Volkiimiiii's  niso  of  wounc]  of  the  axilliiry  vi*in, 
thoii(ilit  to  liiivf  Ui-cii  I'liiisi'd  liy  h  splinti-r  of  boni.'.  Ttic  wuiiiid  «h»  <liscnvcre<i  diiriiift 
ail  ojiernlioii  to  i>xcisi-  llif  head. 
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was  j>riMii|itly  fffc'Cted,  iiiiil  witliuiit  llic  iiso  (if  iiiucli  ftiiTC  or  of  f.xa^^ 
g«M-.iif(!  (lositions  i)f  ilu'  MTiii. 

In  tiiaiiy  oi"  tlii'.  otliciv  tlir  :ilti'iii|tt  to  tiiiikc  I'cdtiction  was  greatly 
|)r<ilcriiir(.il  111-  several  tinic-;  r(']ifatf«|,  jukI  tin;  ton-c  tiscil  wa^  vt-ry  ^roat 
or  iiiii)ro[)<'rly  aiijilii-il.  Tliis  Inst  critieisni  is  |iroUal)ly  applicaljlt'  t<» 
tlie  earliest  lour  (ja.ses  (N'enliie,  Petit,  I'latner,  and  Ik-ll),  al>iiiil  wiiieli 
nothing  is  Uiiuwii  o.vcept  that  ilealh  wus  caused  hy  hemorrlinire.  In 
one  of"  theiir  (Bell)  the  use  of  tlie  amhi  is  iiientiinicd.  an<l  it  is  proi)nl)le 
that  it  or  the  metiiod  of  the  door  or  ladder  was  euiployed  in  all. 

In  sonic  the  injtM-y  was  evidently  caused  by  i'xeessive  trsiction  ;  in 
others  i»y  (liiilty  iiuiua'tivres,  such  as  extivino  abduction  or  elevation  of 
the  arm,  rotation,  and  rireunuhietitin  ;  in  others  ag:nin  apparently  \>y 
direct  compression  of  the  vess(i|  airainsl  the  underlying  bone,  as  by  the 
ijiMtted  heel  in  the  a.viila,  or  possibly  by  the  thumbs. 

Leavinir  a-ide  llic  earlier  eases  in  which  t'aulty  titethods  no  lonj^-er  in 
use  were  eniplnyt^d,  and  those  old  di>locations  in  wliich  the  relations 
and  connections  had  been  |K'rinatieiitly  ehaufjed  by  fibrous  or  Ininy 
tissue  of  new  formation,  it  beeoines  evident  that  in  dislocation  of  the 
.shtudder  the  accident  is  nmst  to  be  apprehended  when  the  pUmiw  is 
niised  in  abdnciion  to  the  heiirht  of  the  shoidder,  or  is  carried,  as  in  Cal- 
lender"s  atrd  Weir's  eases,  across  the  chest  and  face  in  a  wide  movement 
of  cir«'nindnction  ;  and  i'or  this  reason,  that  in  these  ni<ivenients  the  dis- 
ioeated  head  of  the  hone  i.s  turned  downward  into  the  a.xilla,  and  tlx- 
vessels  which  lie  upin  its  inner  side  are  pressed  down  before  it  and 
foreihlv  [int  ii[>on  the  stretch,  while  those  iiranclies  which  rnn  almost 
tlirectly  outward,  the  subscapular  ami  eircamflex,  and  are  Kxed  to  the 
tissues  amid  which  tinw  branch,  are  directly  and  lorcilily  elong!ite<l. 
.\lthoti>;h  in  dislocation  inward  the  lind)  is  shorteneil  by  being  ab- 
<lucted.  yet  the  artery  is  not  thereby  relaxed,  but,  on  the  (Mintnirv  is 
still  further  stretched  around  tlu;  head  of  the  bone.  Jiissi-l,'  in  a  recent 
cjise  in  wliich  death  was  cau-ed  by  associated  injuries,  fnunil  the  ''  nerves 
of  thr'  brncliial  plexus,  es]ieeially  the  circuinllex  nerve  and  the  sidi- 
scapular  lU'lcry,  gre^itly  sfreti-licd  by  the  head  of  the  humerus;"  and, 
acc.tirding  to  Kitrte,-  he  ioinid  in  aiioiher  case  of  recent  rlisloration  the 
subscapular  artery  torn. 

In  some  of  the  eases  in  which  it  is  certain  or  ])robable  that  the  injury 
to  the  vessels  wjts  inflicted  at  the  moment  of  dislocation,  if  is  nofcii  th:it 
the  latter  was  produced  wliih?  the  arm  was  widely  abducted — that  is, 
under  eil'cum-^tanees  in  whit'li  the  head  of  the  humerus  woidd  be  driven 
•loniiward  ami  inward. 

If  the  di•^location  is  an  old  (Uie,  anil  es])ecially  if  there  has  been 
much  intlaminatory  rcai'iion.  and  ihe  vessels  have  become  tiruily  adher- 
ent to  the  l)oiie  or  enibeddeil  in  unyielding  cicatricial  tissue,  the  lia- 
bility to  rupture  is  increased,  because  of  the  !o-s  of  elasticity  occjisioned 
Jiy  the  latter  emidition.  and  bccaiis<'  of  the  limifatinn  of  the  strain  to 
a  shorter  sciftiient  of  the  vessel  in  the  former.  If",  in  a<ldilion.  the 
<listeiisibility  ol'  the  vessel  has  been  further  reduced  by  atheroma,  the 
danjvcr  is  still  greater;  and  tlii.s  last  |)redisposing  tutuse  may  properly 

I  '  JoimpI  :  DciUiclio  7,''ils<-hrirt,  1»S0,  viil   xiii.  p.  177. 

I  '  Korhi:  Luc.  uit.,  p.  UtU. 
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he  (li'ctnod  siillicii'iit  to  load  to  the  rii|vturt',  cv^-ii  wlicn  tlio  traction  is 
sliglit  and  till'  niiuiii'jivivs  iire  ci>iilinc'<l  within  a  iiari'uw  raiip'. 

Tlie  symptoms  at  tlii'  lieuiiiriiuf:  present  two  widely  diflerent  ("onus; 
in  one,  the  les.s  eoininim,  a  tiiiuor  |)resenting  many  of  tlic  !?igns  of  uii 
encysted  aneiiri.sm  apjicars  in  tlie  axilla  a  few  days  or  weeks  after 
the  rwluetioii,  and  inen-ajses  in  size  rather  rapidly  ;  if  not  Buccessfully 
treated,  it  soon  involves  the  skin  and  ru|>litres  externally. 

In  the  other  i'oi'ni,  tiie  more  eomiiion.a  <lil^ll^ed  Hnetnating  swelling, 
witlioiit  bruit  or  pulsation,  ajijiears  iiiunediately,  or  within  a  tew  liours, 
ill  the  axilla,  raising  the  peetoral  an<l  deltoid  ninseles,  or  is  perhaps 
most  proiuiueut  posteriorly,  and  in  most  eases  promptly  reaehes  a  large 
size,  even  tliat  of  the  iidnit  head  (Lister);  the  radial  pidse  s<jnietimes 
|>ersist».  The  only  exeeptioii  to  rapid  growth  among  the  recorded  fatal 
cases  is  Korte's  third  ease,'  in  whieh  the  extravasated  hlood  <lisap- 
j)eared  >lowly.  leaving  a  firm,  noii-pulsitiiig  linnp,  as  large  as  a  wal- 
nut, in  the  <'tnirse  of  the  axillary  artery,  whieh  a  sin'geim  sup|)osed  to 
be  a  lympliatic  gland,  and  undertook  to  extirpate  nearly  five  montlis 
after  the  aeeident.  It  jiroveil  to  he  an  aneurism  containing  much  strati- 
fied chit;  the  axillary  art<.>ry  was  tied  ahove  and  lielow,  and  the  patient 
die<l. 

In  several  cases  the  jiatients  died  promptly  after  the  accident,  sonic- 
tiruets  after  prol'uiind  sviK'ope,  sometimes  after  a  short  period  of  appar- 
ent well-being,  with  symptoms  of  slioek  or  acute  amemia.  In  two, 
whieh  iinally  entled  in  recovery,  the  patients  were  at  iirst  greatly  j»roK- 
tnited,  and  dejitli  by  syneojte  threatened.  In  another  gangretrons 
enipliysema  developed  in  the  arm,  atid  the  [latient  died  forty  liours 
after  the  reduction.  In  tiiis  case  tin-  inner  and  middle  coats  of  llic 
artery  were  torn  across  "just  beyond  the  point  of  origin  of  the  dorsal 
.scapular  branch. "  The  radial  jiulse  was  at  first  jierceptible,  but  liad 
ceased   the  next  mornitig. 

In  most  of  the  otiiers  the  swelling  increaswl,  and,  in  a  longer  or 
shorter  time,  ruptured  sjionlancously,  or  was  threalening  to  rupture 
when  o]ieriilive  iuterfereuee  (puncture,  incision,  <ir  ligature  of  the  sub- 
clavian) was  resorted  to.  The  longest  pcrioil  was  in  Bellamy's  case, 
six  months  after  reduction,  and  even  in  this  case  the  Iirst  hemorrhage 
oceiirrcil  five  weeks  after  reduction. 

In  eight  ctises  that  iveovered  without  openition,  the  swrlling  subsided, 
and  the  eechymosis  was  slowly  absorbed.  Probably  in  sonic  of  (hem 
the  v«'ssel  injured  wiis  one  of  tlu'  bninches  of  the  axilhiry  artery,  but 
in  at  least  one  (San<is)  the  injury  was  certainly  of  tiic  artery  itself. 

In  the  three  cases  in  which  rupture  of  the  vein  alone  was  demon- 
stratetl  ]>ost  mortem  (Froriep,  Weir,  Price),  the  patients  ilied  promptly, 
in  an  hour  an<l  a  half,  five  liours,  and  on  the  follow  ing  tlay  respectively. 

The  histories  show  that,  although  the  diagnosis,  so  far  :is  the  general 
nature  of  the  a<'cident,  ru|>ture  of  a  bloodvessel,  is  coneerned,  does  not 
long  rernaiit  ob.<cnrc,  the  identity  of  the  injure<l  vessel  cannot  always 
be  determiiu'd.  If  the  tumor  pulsates,  the  diagnosis  of  rupture  of  an 
artery  ni.iy  be  made  :  aiul  if,  in  addition,  the  radial  pulse  is  present,  it 
is  extremely  probable  that   the  injurc<l  vessel  is  not  the  main  artery^ 

'  KOrle :  Loc.  cit.,  j>.  630. 
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but  thiit  one  of  its  hr.iiiflics,  probalily  the  snhscii|iiilfir  or  oircnmflex, 
lias  boeii  ruptured  or  torn  r)flr  at  its  ori^rin.  lievoml  tlii^  it  dot-s  not 
seem  at  present  possible  t^)  go  with  inucli  certainty,  aitliough  the  great 
]>rppon(lenince  of  arterial  lesions  in  the  known  eases — 2(5  out  of  29 — 
makes  it  highly  probable  in  any  given  case  that  an  artery  and  not  the 
axillary  vein  has  been  torn. 

Tile  tenninations  were  as  follows:  16  recoveries,  32  deaths,  and  in  1 
((Jri'en's)  the  result  is  unknown  ;  21  receive<l  no  o|«'nitive  treatment; 
of  these  (J  recovered  and  l.'i  died.'  In  16  the  stibelaviau  was  tied, 
with  6  rec^jveries.  8  deatlis,  and  2  unknown  result.  In  1  a  cure  was 
elfect^l  by  digital  pressure  on  tlic  subclavian,  and  in  1  by  stuffing  the 
cavity  with  g:iuze  (ant.  rircuriifiex).  lu  (1  an  incision  was  made  in  the 
axilla,  an<l  the  artery  lied  aliovc  and  bcluw  the  ]M)iut  of  rupture;  all 
died.  In  4  the  iiiuli  was  disarticulated  ;  1  reciivery,  .'}  deaths.  The 
treatment  in  tlie  cases  (hat  recovere<l  witlmut  ofieration  was  simply 
compression  of  the  swelling  and  inimobiiiziition  of  the  arm,  with  the 
application  of  ice  in  Malgaigne's,  and  compression  of  the  subclavian 
artery  in  Ai;uew'.s. 

Ill  drawing  inferences  from  these  rosidts,  it  must  be  borne  in  mind 
that  in  many  of  the  erases  in  which  o|'cratiiins  were  undertaken  non- 
operative  treatment  had  |>reviously  been  i-rnployed,  iiiid  hail  resulted 
in  a  condition  that  made  an  ojx^nition  neccssiiry.  Thus,  using  only 
those  cases  in  which  the  re<'ord  is  sufficiently  detailed,  of  the  17  ciiscs 
of  ligature  or  compression  of  the  subclavian,  in  li)  tlic  o|x'i"ation  waa 
done  after  the  lapse  of  several  w<'eks  or  even  mnuths,  in  1  on  the 
tliinl  day,  in  1  on  the  tenth  day,  and  in  ")  the  length  of  tlie  int«-rval  is 
not  known.  Of  the  4  disarticulations,  in  1  the  operatiim  was  at  a 
late  <latc,  in  1  live  days  after  the  accitlent,  and  in  2  unknown.  Of 
the  6  treated  by  iu<Msion  and  double  ligature  of  the  axillary  artery, 
the  operation  was  dune  pnutiptly  in  2,  and  at"ter  a  long  iutervjil  in  4. 
Conse<pi<'Utly,  the  results  oi'  uon-opcnitive  trcatineut  rii;iv  iie  taitulated 
as  follows:  ( )('  ;i7  [latieiits,  6  recovered,  15  died,  and  16  (with  lO 
deaths)  subsei|Uently  unilerwent  o|»er!ition,  either  because  death  by 
hemorrhage  threatened  or  because  yf  the  existence  of  a  growing  aneu- 
rism.^ A  fair  inference  from  the  reporter!  cases  is  that  conservative 
tretitment  may  properly  be  tried  at  first,  but  shoulil  not  be  prolonged 
if  the  symptoms  do  not  promptly  yield  ;  :uid,  secondly,  that,  in  case 
of  resort  to  openttiou,  ligiiturc  of  the  subclavi.'ui  artery  or  disarticula- 
tion at  the  slioidder  is  to  lie  ])referreil  to  incision  of  the  sac  and  double 
ligiitnre  of  the  artery.  It  is  not  easy  to  uuderstaiul  why  ligature  of 
the  artery  above  and  below  has  l>een  so  uniforudy  fatal,  and  notwith- 
standing the  record  I  should  prefer  it  to  disarticulation,  and  perhaps 
even  to  ligature  of  (he  subclavian. 

Kxperience  with  arteries  wounded  under  other  coiidilious  has  shown 
that  they  will  sometimes  quite  readily  heal,  or  the  opening  m.ade  into 
them  will  close,  under  pressure  accurately  made  at  the  jtoint  of  injury. 


I 


'  Possibly  Kortfl's  second  cane  sliould  b«  iiu'luded  iiniuii);  the  recoveries. 

'  Korte's  fiprcnid  cm^c  is  an  exroption  ;  an  error  in  diu^nosiA  led  f*i  Hn  iipentlion  iift4>r 
the  niieiirism  hiid  »|i|iari'nlly  undergone  s|>uiitaneoiis  cure.  In  Caldwell's  the  swelling 
wiw  thought  to  lie  hii  Bi>.'H'os8. 
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and  it  would,  therefore,  be  proper  to  attempt  to  treat  this  injury  by 
direct,  limited  pressure.  Whether  or  not  it  would  be  poasibto  to 
recognize  the  wounded  point  and  make  efficient  pressure  directly  upon 
it  (tannot  be  said,  since  the  attempt  does  not  appear  to  have  been 
made.  In  default  of  such  limited  pressure,  general  compression  of 
the  swelling  in  the  axilla  seems  to  be  the  only  resource  short  of  operar 
tion.  The  common  treatment  of  ruptured  artery,  incision  and  double 
ligature  of  the  vessel,  was  immediately  resorted  to  in  only  two  of  these 
cases ;  lx>th  were  promptly  fatal. 

In  the  reduction  of^  recent  dislocations,  these  accidents  show  that 
abduction  of  the  arm  especially  should  be  avoided,  as  also  circumduc- 
tion, violent  traction,  and  rou^h  pressure  in  the  axilla.  Kocher's 
method  by  manipulation  and  mme  oy  the  unsupported  weight  of  the 
dependent  limb  appear  well  adapted  to  avoid  the  aaneer.  It  is  also  to 
1)€  remembered  tliat  the  injury  to  the  vessel  may  be  caused  by  the 
dislocation  itself,  and  its  symptoms  may  be  masked  by  the  swelling 
commonly  present  during  tfie  first  few  days. 

In  old  dislocations  the  probability  of  the  occurrence  of  the  accident 
is  increased  by  the  more  forcible  measures  usually  necessary  to  break 
up  the  adhesions  that  bind  the  bones  in  their  new  relations;  and, 
while  it  may  be  proper  in  many  cases  to  make  the  attempt  to  restore 
the  limb  to  usefulness,  the  possibility  creates  another  reason  for 
abstention  when  the  patient  is  old,  the  duration  of  the  dislocation  Ion;;, 
and  the  adhesions  firm.  Even  a  dislocated  arm  may  be  verv  useful, 
and  the  fatality  of  this  accident,  more  than  70  per  cent,  oi  deaths, 
may  well  cause  the  surgeon  to  hesitate  to  incur  the  risk  merely  for  the 
sake  of  ameliorating  a  condition  which  does  not  endanger  life  and  is 
quite  compatible  with  activity  and  usefulness. 

Injuries  to  Nerves.  These  also  have  been  far  more  frequency 
observed  at  the  shoulder  than  elsewhere,  and  there  is  the  same  dim- 
culty  in  many  of  the  recorded  cases  in  determining  whether  the  injury 
was  caused  by  the  dislocation  or  by  the  manoeuvres  employed  to 
effect  a  re<luction. 

The  injury  may  consist  in  direct  compression  of  the  nerve  against 
the  bone,  as  in  attenipte<l  reduction  by  the  method  of  the  door  or 
ladder  or  by  the  heel  in  the  axilla,  or  in  forcible  elongation  or  com- 
])lete  rupture  of  the  nerve  by  traction  uijon  the  limb,  or  such  change 
in  its  ]iosition  that  the  nerve  is  stretched  around  the  head  of  the  bone, 
or  in  avidsion  of  the  nerve  fi-om  the  spinal  cord.  As  the  autopsies 
are  few  in  number  our  knowledge  of  the  lesions  is  mainly  clinical. 
In  a  case  quotetl  in  the  preceding  section,  one  of  rupture  of  the  brachial 
artery  near  the  ellmw,  tiie  median  nerve  was  also  ruptured  ;  and  this 
double  injury  has  been  several  times  encountered  in  compound  dislo- 
cation of  the  ellM)w. 

In  a  csise  reported  by  Flaubert,'  and  mentioned  above  in  the  section 

on  Emphysema,  a  dislocation  of  the  left  shoulder  five  weeks  old  in  s 

very  stout  woman   a^\   seventy  years,  reduction  was  accomplished 

with  difficulty  after  prolonged  traction  upon  the  arm  by  eight  assist- 

'  Maichand :  Loe.  oit.,  pp.  25^  67. 
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ants.  Beside  tlic  cinpliysonia  exlfiulinjr  over  the  neck  an«l  back,  there 
were  syiic(i|ie  la^tiii;jj  an  lionr,  cluiiiliness  of  vi^^ion,  panilvsis  nf  the 
right  arm,  and  iel'i  hi-n)i|ilfgia  witii  los?.  of  tieM:<ibiiity  in  tlie  left  arm 
hut  with  |)ain  rel'orretl  tit  it.  Thirty-six  hour;*  hiter  tiicre  was  .sharp 
pain  in  the  buck  oi'  tiie  liead  and  neck  and  in  tiic  ears;  puin  al^so  in 
the  left  thigh,  in  whieh  sensation  was  hotter  than  in  the  right ;  the 
left  arm  wa.s  insensitive,  withunt  j>ain,  and  nidlidnless  ;  the  right  arm 
nunii)  an<l  somewhat  wwikencd  ;  [hiIm-  rapid,  skin  warm.  The  next 
day  the  pnpils  were  diiatf^l  and  did  not  respond  to  light.  On  the  sev- 
enteenth day  the  respiration  was  embarrassed,  the  skin  liot,  pulse 
rapid,  prostration  great ;  and  oa  the  nineteenth  day  death.  The 
autopsy  showed  the  lower  four  jjairs  of  the  brachial  plexus  on  tiie  left, 
.side  to  have  be<'n  torn  away  from  the  spinal  cord ;  the  torn  ends 
|tlaitdy  showed  the  delicate  filaments  by  which  they  took  their  origin, 
and  the  g;uiglions  on  the  posterior  roots  could  be  distingnislK-d.  The 
Hrst  pair  had  suffered  no  injury.  The  s(>itial  dura  mater  was  of  a  dark 
hrown-re*!  color,  and  the  cord,  at  the  point  where  the  nerves  had  been 
torn  away,  was  ehangeil  into  a  reddisii-lirown  [>idp  in  which  the  gray 
and  white  substances  seeme<l  mingled. 

The  two  following  cases  recorded  J)y  Flaubert'  bear  a  close  resem- 
blance clinically  to  this  one. 

In  a  man.  fit'ty  years  old,  with  a  dislocation  of  (he  shoulder  dating 
from  a  fortnight  before,  traction  by  three  assistants  eauseil  inmibness 
and  p'lin  in  the  iiatxl  and  wrist ;  a  setxmd  attempt,  with  six  assistants, 
instantly  caused  numbness  in  the  corresjK)ri<ling  leg,  and  the  re<hiction 
was  altandoued.  'flic  tollnwing  night  there  was  slinrj>  |>ain  in  the 
lower  cervical  vcrti-lir;e,  snbset|uenily  extending  to  the  dorsal  region. 
The  arm  remained  almost  c<)m)iletely  pamlyzeil. 

A  dislocuition  of  the  shoulder  seven  weeks  old  in  a  woman  sixty-four 
years  of  age  was  reduced  by  traction  made  by  five  assistants.  At  the 
moment  of"  re<lu(^tioti  the  ]>atient  felt  a  sort  of  rujiture  at  the  wrist, 
followed  by  a  i|niveriug  that  extended  to  the  lower  third  of  the  arm 
and  by  eomplei*'  h<Mi)i|)legia  and  great  diminution  of  sensiition  on  the 
same  side,  especially  in  the  arm.  The  lower  litid>  regaine<l  its  power, 
but  the  arm  remained  |iaraly/ed  and  atrophieil. 

In  other  cases  the  effeetsS,  sis  indic!ite<l  by  the  symptoms,  have  Ijeen  . 
limited  to  the  limb,  arm  or  leg,  "r  to  portions  of  it. 

Erii-hsen  -  <)notcs  from  Hillroth  a  case  of  dislocatitm  of  the  shoulder 
of  nine  months'  standing  which  had  been  accompanied  by  partial 
paralysis  ol"  (he  arm  anil  some  atro[tiiy.  The  reduction  was  followed 
by  total  paralysis.  Le  Bret'  re]>orte(l  one  which  occupies  a  jKLsition 
intermediate  ix'tween  thiscla.ss  and  the  |trece<ling  :  a  soldier  dislocjited 
his  right  shoulder  ;  reduction  was  immediately  made  by  traction,  and 
was  followiMl  by  pandysis  of  motion  in  tlie  entire  arm,  loss  of  .sensa- 
tion i)eIow  the  elbow  and  on  the  right  side  of  the  netik,  and  by  ptosis 
and  dimness  of  vision  on  the  same  side.  In  most  of  the  mon>  recent 
recorded  ca.ses  the  history  leaves  it  in  doubt  whether  the  paralysis  was 


'  Quoted  liy  Malcniltnf:  I>oc.  cit..  pp.  LV.  159. 

'  Gnch§oii :  .SiirKcrv.  .^iii.fd..  vol.  i.  p  41."i. 

>  Ve  Bret:  Hoc  do  Biologiu.  l6o*,  p.  IIU.    Qaot«dby  Weir  MitchelL 
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oaiiscd  l>y  tlio  dislocation  nr  l)_v  tlie  n-diictioii.  In  the  older  oases, 
in  which  the  ri)ii;^h  method  of  tiie  iloor,  ladder,  or  umlii  was  enuiloved 
lor  reduction,  there  niii  be  hut  little  douht  that  the  paralysiH  was  eoni- 
luoiily  ejiusoti  In-  the  reduction.  At  the  shoulder  the  nerve  nlo^t 
i"re(jueiitly  aflceted  is  the  eireiiinflex  ;  ManhaiMl  thinks  this  nerve  is 
coninionly  injured  hy  the  disl(«'iitioti  ;  tlie  others  hv  the  reduction. 
Jnstanees  of  injury  in  other  disliH-atious  than  tliose  of  the  shoulder  are 
rare.  Ilutchiiisou  '  deserilKs  a  ease  of  ischiatic  dislocation  ol'  the 
femur  rc<luce<l  l»y  luauipidatioii  under  ether,  follovviHl  by  complete 
aiiR'stliesia  of  the  liuib  below  the  kiu-e  except  on  the  iuiui'  side  of  it 
and  of  the  foot, 

Madisc- giv<'s  a  plate  of  tiislocat  ion  of  the  femur  backward  in  whioli 
tlu'  s<'iatie  nerve  i>  sirctehetl  over  liie  iie<-k  oi"  the  bone  ;  and  he  says: 
"  In  general  (in  dislocations  into  the  sei:ttic  notch)  tiie  {rreat  sciatic 
nerve  is  beut  over  the  femur  and  put  on  the  streteli."  .  .  .  "I 
have  seen  it  so  situated  in  repard  t4>  the  liead  of  the  femur  that  the 
reduction  eoirld  not  pissibly  (".')  liave  been  etteote<l  with  safety  to  that 
ixTve."  The  plate  apjiareiitly  represents  a  dislocation  iiriKliiciMl  upon 
the  cadaver,  and  it  si-ems  probable  that  the  te.\t  refers  to  dislocation^ 
similarly  produced.  1  tiavi'  known  of  only  one  clinical  case  in  which 
.such  relations  of  the  parts  have  been  obs<.'rved  (liuaiirs). 

Fracture.  Fracture  of  the  disl<)cnte<l  bone  diiriiifr  reduction  has 
•  K'onrred  in  dislocations  of  the  shoulder,  elbow,  and  hip,  and  nut  utdy 
when  ^reat  force  lias  been  eni[>Ioyed,  Init  also  dnrinir  i'(nn|Kiralivcly 
gentle  nianipnlafiot)>  to  Hex,  abdnct,  or  rotate  the  limb. 

At  the  shoidder  the  recorded  eases  apjM'ar  all  to  have  been  disloca- 
tioUH  of  lonjf  standing  iu  elderly  [teople,  and  in  most  the  accident  was 
caused  bv  forcible  rotation  during  traction.  Of  lale  years  1  have 
heard  of  scvend  cases  of  iVactiwe  in  eoiupitraiivelv  recent  di.-lncations 
causc<l  bv  atlenvjits  to  redu<'e  by  Koi'lur'-  method.  The  fracture  is 
usually  at  or  just  Ik'Iow  the  surgical  neck. 

Several  aiith<»rs  assert  that  thi-  ribs  have  been  liroken  during  rc(luc- 
tion  bv  tlie  pressure  of  a  firm  axillary  juid  used  as  a  fulcrum,  and  also 
.sav  that  the  lip  of  the  glenoid  cavity  maybe  broken  during  reduction. 
In  Weir's  case,  rpiote<l  on  page  44<j,  the  third,  fimrtli,  ami  fifth  ribs 
were  broken  in  the  axillary  line,  apparently  by  pressure  of  the  heel. 

At  the  elbow  fracture  oi"  the  olecninoii  lias  been  frcipiently  eaiiseii, 
either  intentionally  or  by  accident,  iti  the  reduction  of  old  dislocation-. 
There  is  but  one  reconled  rase  of  its  fracture  in  a  n'cent  dislocation, 
and  even  in  this  there  is  some  doubt  whether  the  fracture  had  not  taken 
])laee  Ix'forc  the  redncti<u)  was  !ittrTii[Med.'' 

Markoe*  nientions  a  cjise,  apjiarcntly  Mrii(|Ue,  of  fracture  of  the 
humerus  in  an  iittcmpt  to  reduce  ;m  old  dislocation  of  the  elbow. 
"While  making  extension,  and  at  the  same  time  trying  to  tiex  the 
forL'arm   on  the  arm.   the  humerus  gjive  way,  and  a  very  ubiique  frac- 

'   lliitdniison:  Medical  Times  and  OawUi-.  1S«3,  i.  !>.  194. 
'  Mnclifw:  Hislorations  and  Frat-tiirts.  I'lalc  ixv.  Fig.  2. 

•  OnuKicr.  in  ,Mnli:ai)£ii<' :  !><«.  cit.,  p.  140. 

•  Marknp :   Distauws  of  Hie  Boniw,  p.  18. 
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tiire  wufi  found   to  have  occurriHl  about   a   hand's  lirwultli    above  tnP 

In  (lislocution:?  of  tlii'  hiji  the  ffnmr  h:i^  been  broken,  usually  nt  the 
neck,  but  onee  at  least  at  llie  lower  end  of  the  shaft  ;  and  it  is  asserted 
Uy  some  that  the  rim  of  the  aeetabuhmi  also  has  been  broken.  The 
accident  aj)|>eai's  to  have  lieeii  due  not  to  traction,  but  to  eHbrts  made 
by  tlie  hands  of  the  surgeon  to  chanire  tlie  [Mjsition  of  the  limb,  rota- 
tion or  abdiK'tion.  Altli<Mi{jh  tlte  force  thus  ajijilied  isslifrht  fompare<l 
with  that  drveli>]H>d  i>y  the  use  tif  [luileys.  it  iimst  l>e  remembered  that 
its  etlei't  is  grejitly  inercuscd  by  the  leverage  of  the  limb. 

Inflammation,  Suppuration,  Gangrene.  The  inflammatory  reaction 
induecd  by  a  disloealion  is  usually  uiodi-rate,  and  rarely  terminates  in 
suppuration  ;  and  when  excessive  reiictiou  does  follow  the  reduction  of 
a  recent  dislocation,  it  is  not  always  [lossible  to  determiiu?  whether  the 
original  traumatism  or  the  rediu'tinn  is  rcs|(onsil)le  for  it.  In  disloca- 
tions of  long  standing  this  dtlliculty  (htes  not  exist,  for  the  j>rimary 
reaction  lists  couipletely  subsided,  or,  if  persistent,  has  Ix^-ome  moderate 
autl  chronic  before  the  reihiction  is  attempted,  and  its  renewal  orexacxT- 
batioti  is  ])liiiidv  ihie  to  the  iiitcrlVn'rice. 

The  iidiuiMiiatiou  may  bo  <hie  to  the  direct  pressure  of  the  appanitns 
used  fur  makiu<;  traction,  or  to  laecmtiou  ol"  the  ]iarls  about  the  aU'ecled 
joint  ;  the  latter  is  the  more  <laugerous  because  of  the  pruliability  tiiat 
the  iiiHammation  and  su]>puriition  may  exteii<l  to  the  cavity  of  the 
joint,  l)ut  tlie  former  also  has  jiroved  fatal. 

Of  the  other  form,  laceralioii  of  the  parts  about  the  affected  Joint, 
the  fiiilowing  ease  is  an  example.  It  wa«  itiuler  the  eareof  Malgaignc, 
is  briefly  referred  to  by  him,'  :iiid  is  r<'[>orted  in  full  by  I'armeutier:* 
A  man,  thirty-four  years  <ild,  witli  an  ititrsteoraeoid  dislocation  of  six 
iiioTitiis'  standing.  Tliire  attempts  to  reiliice  were  made,  the  tniction 
ill  the  last  aniniiiiting  to  more  than  four  hnii(h-ed  pounds,  and  the  head 
of  the  lioiic  being  bi'ouglit  almost  back  to  its  place,  but  an  attempt  t*> 
force  it  into  |)!ace  by  lateral  tfa<'tioii  with  a  bandage  failed  and  even 
lacerated  the  skin  on  (he  posterior  margin  (d'  the  axilla.  On  the  fifth 
day  after  the  last  attempt  the  patient  eomplained  of  pain  in  the  axilla, 
and  the  foliow'ing  day  became  delirious,  and  a  large  ipiantity  of  pus 
ese-ajicd  through  the  laeeratioti  of  the  skin  ;  trismus  an<l  tetanus  fol- 
lowed, and  death  two  days  later. 

The  autopsy  showed  abscesses  under  and  behind  both  pectoral  luns- 
<des,  in  the  substance  of  the  eoraco-bractiialis  and  almig  its  umler  sur- 
face, and  commuuicating  with  the  new  articular  cavity  through  a  rent 
in  its  capsule. 

The  following  case,  re|iorted  by  Mr.  .bniiitlian  Hutchinson,'  is  even 
more  striking.  .\u  elderly  woman,  drniik,  was  admitted  with  a  ilislo- 
calioii  into  the  axilla  ;  aii  attempt  (o  reduce  fiiiled.  The  next  day  she 
siiid  the  shoulder  had  been  dislocated  for  several  years,  but  she  was  not 
believed,  ami  reduction  was  again  attempted  with  the  aid  <d"  ehhtro- 
fbrm  by  nKMlerate  manual  tractitm  rliredly  nut«ard  atid  the  knee  in 

'  MttlimiBiii' :  Jaic.  cil..  |i.  IfiS.     •'  I'lirinnitifr  :  Hull.  ilt>  Ir.'^cm-.  Aontoiuique,  11*52,  p.  3fK>. 
Ilnii-hiiisnii :  Meilicul  Times  uiid  (iazvttc,  ISGIi,  rul.  i.  p.  304. 
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the  axilla  as  a  fulcrum ;  the  attempt  was  contiuued  for  ten  minutes. 
Great  inflammation  followed,  the  joint  suppurated,  and  the  patient 
died.  The  autopsy  showed  a  new  articular  cavity  formed  below  and 
in  front  of  the  glenoid  cavity.  The  soft  tissues  of  the  joint  were 
wholly  destroyed  by  suppuration,  and  every  trace  of  cartilage  removed. 

An  experience  of  Broca's  shows  that  an  unfortunate,  even  fatal, 
result  may  follow  an  ap|)arently  judicious  and  nuKlerate  attempt  at 
reduction. 

The  patient,'  a  coachman,  thirty-nine  years  old,  entered  the  hospital 
for  treatment  six  months  after  he  had  dislocated  his  left  hip.  Trac- 
tion to  the  amount  of  more  than  five  hundred  pounds  was  made  with 
Mathieu's  apparatus  without  success,  and  the  attem])t  was  not  repeated. 
No  ill  result  appearing,  the  patient  was  discharged  at  the  end  of  a  week. 
A  fortnight  later  he  was  admittetl  to  another  hospital  with  considerable 
swelling  of  the  hip  and  peritonitis,  an<l  died  on  the  following  day. 
The  autopsy  showed  a  collection  of  pus  occupying  the  old  and  new 
articular  t«vities,  filling  the  external  iliac  fossa,  infiltrating  the  gluteus 
medius,  and  in  contact  with  the  entire  surface  of  the  internal  anci  exter- 
nal obturators  and  with  the  obturator  foramen  ;  also  a  generalize*!  peri- 
tonitis, much  more  marked  in  the  true  pelvis  than  elsewhere.  The 
course  of  the  lesion  was  thought  to  have  been  :  inflammation  of  the 
new  joint,  extension  to  the  old  one,  then  to  the  obturator  internus,  and 
finally  to  the  peritoneimi.  It  was  thought  probable  that  the  patient 
had  resumetl  work  imnu'diately  after  leaving  the  hospital,  and  that  this 
untimely  use  of  the  limb  had  provoked  the  suppuration. 

In  a  few  recorded  cases  the  inflammatory  reaction  was  so  severe  that 
tlie  limb,  or  the  affected  segment  thereof,  became  gangrenous.  Dupuy- 
tren-  reported  a  case  in  which,  after  reduction  of  a  dislocation  of  the 
thumb  by  long  and  violent  efforts,  the  thumb  became  gangrenous  and 
s<>j)arated  at  the  motacarpo-plialang<'al  joint. 

These  cases  are  to  be  distinguished  from  those  in  which  gangrene 
has  been  caused  by  injury  to  the  vessels  or  nerves,  as  in  La  Motte's 
case,'  Weir's  first  case  quoted  in  Chapter  XXXIII.,  page  446,  and 
])robably  in  Delagardc's,*  in  which,  after  re<luction  of  an  old  dislocation 
of  the  shoulder,  abscesses  and  j)oints  of  gangrene  formed  in  the  limb 
and  rendered  amputation  at  the  shoidder  necessary. 

Persistent  oedema  of  the  limb,  a  condition  resembling  elephantiasis, 
has  been  observed  in  a  few  cases  in  which  unsuccessful  attempts  had 
been  made  to  reduce  old  dislocations,  apparently  the  residt  of  inter- 
ference with  the  venous  How.  In  a  case  of  Maigaigne's,  quoted  by 
Velpcau,'  the  (edema  of  the  arm  disiippeared  simultaneously  with  the 
development  of  numerous  varicose  veins  in  the  arm  and  .shoulder. 

Sjmcope  and  Sudden  or  Early  Death ;  Fat  Embolism.  Beside 
the  numerous  cases  already  quoted  in  this  chapter  which  show  the 

'  Reportoil  by  Tillanx  in  Bull,  do  la  Hoc.  de  Cliir..  1868,  vol.  ix.  p.  266. 

'  Oupiiytrfii  :  Quoted  bv  Marchaiid.  loc.  cit.,  p.  129. 

'  La  .Mottc:  Traih''  de  ("hirurKie,  vol.  iv.  p.  3-i:i. 

♦  Dclagarde  :  St.  Bartholomew's  Hospital  Ke|>orts,  vol.  iv.  p.  89. 

'  Marchaiid  ;  Loc.  fit.,  p.  l.'tl. 
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tiire  was  foiuul  to  liavc  occurred  about  a   hand's  lirt-ailili    atJov^nie 
joint," 

In  dislocations  of  tlif  flip  the  fVmiir  iins  liceii  liroken,  usually  at  the 
nofk,  but  ouce  at  k-ast  at  tlic  lower  (mhI  of  the  shaft ;  and  it  is  assorted 
by  some  that  the  rini  of  the  acetabulum  also  baa  been  broken.  The 
accident  appears  to  have  been  due  not  to  traction,  but  to  efforts  made 
by  the  hands  of  the  f-urLreon  to  change  the  position  of  the  limb,  rota- 
tion or  abduction.  Alllioufjh  the  force  thus  applied  is.sbVlit  <'oniparcd 
with  that  develo|>ed  Itv  the  use  of  pulleys,  it  must  be  remembered  that 
its  effect  is  greatly  increased  by  the  leverage  of  the  limb. 

InSammation,  Suppuration,  Gangrene.  The  iuHammatory  reaction 
induced  by  a  dislucatiou  is  usually  moderate,  and  rarely  terminates,  in 
siiiipunitiiiii  ;  and  when  e.\C('.*sive  reaction  does  (ollow  the  reduction  of 
a  recent  di.-loealiort,  it  is  not  always  |m,«sible  lo  determine  whether  the 
original  traumatism  or  the  reduction  is  ri'spousible  fur  it.  In  disloca- 
fiona  of  long  .standing  this  diHieuIty  iloes  not  exist,  for  the  primary 
reaction  lias  completely  .suUsidetl,  or,  if  [x-rsistent,  lia.s  l>ee<)nie  moderate 
and  chronic  before  tlie  reduction  isattempteil,  and  its  renewal  orexaeer- 
I)atioii  is  plainly  due  to  the  iiiterference. 

The  iuflamiiiation  may  be  t\niy  to  the  direct  pressure  oi' the  apparatus 
used  tor  iiinkintr  traction,  or  to  hieefation  of  the  parts  about  the  a(l"e<'ted 
joint ;  the  latter  is  the  more  daiijierous  becati.se  of  the  probability  that 
the  intlaiiiinatictn  and  8up|iuration  may  extend  to  the  cavity  o(  the 
joint,  Intt  tlie  former  also  has  proved  fatal. 

Of  the  "tlier  fiirm,  laeeraiinn  of  the  pai'ls  abmit  the  afrecte<l  joint, 
the  followinir  (.'ase  is  an  example.  It  was  under  the  careof  Maljringne, 
is  brieily  referred  to  liy  him,'  and  is  reported  in  full  by  I'armentier :* 
A  man,  thirty-fuur  years  old,  with  an  intnicoracoid  rlislocation  of  mx 
mouths'  standing.  Three  attempts  to  re<bic'e  were  ma<le,  the  traction 
in  the  last  anuKinting  to  more  than  four  Imndred  poiiiiils,  and  the  head 
of  the  bone  being  brought  almost  back  lo  its  place,  Imt  an  attempt  t» 
tbrce  it  into  jtlace  by  lateral  traction  with  a  bandagi'  failed  and  even 
lacenited  the  skill  on  the  posteriiu'  margin  of  the  axilla.  On  the  fifth 
d;ty  after  the  last  attempt  the  patient  com[ilained  of  |iain  in  the  .H-xilla, 
and  the  following  day  became  delirious,  and  a  large  quantity  of  pns 
escaped  llirougb  the  laceration  of  the  skiit;  trismus  and  tetanus  fol- 
lowed, and  death  two  days  later. 

The  autopsy  showed  abscr>sses  under  .Miid  b<'liin<l  both  pectonil  mus- 
cles, in  tile  substance  <if  the  eonico-br,icliinlt<  and  along  its  under  sur- 
face, and  communicsiting  with  the  new  arltcul.ir  cavity  through  n  rent 
in  its  capsule. 

The  following  case,  reported  by  Mr.  Ji>natban  Hutehin.son,-''  is  even 
more  strikinu:.  An  elderly  woman,  driiuk,  was  admitted  witli  n  <lishi- 
calion  into  the  a>;ill;i  ;  an  atlem[*t  to  redtiee  Ihiled.  The  next  day  she 
s;iid  the  siioiilder  lia<l  been  di>loeated  for  several  years,  but  she  was  not 
believed,  and  rediK'tion  was  again  attempted  with  the  aiil  of  cldoro- 
form  by  m<Mlenite  manual  tniclion  directly  outward  and  the  knee  in 

'  M»lK»ienc:  l/oc.  cit..  p.  Kis.     '  I'annciitiir :  UiiM.rU-  Ii»S<h-.  Anntomiquo,  1852,  p.  303. 
Mutchiiisnii :  Metlical  Tiiiivs  and  (iazotti.'.  LSOH.  vol.  i.  p.  304. 
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the  axilla  as  a  fulcrum  ;  the  attempt  was  continued  for  ten  minutes. 
Great  inilannnation  followed,  the  joint  suppurated,  and  the  patient 
died.  The  autopsy  showed  a  new  articular  cavity  formed  below  and 
in  front  of  the  glenoid  cavity.  The  soft  tissues  of  the  joint  were 
wholly  destroyeil  by  suppuration,  and  every  trace  of  cartilage  removed. 

An  experience  of  Broca's  shows  that  an  unfortunate,  even  fatal, 
result  may  follow  an  apparently  ju<licious  and  moderate  attempt  at 
reduction. 

The  patient,'  a  coachman,  thirty-nine  years  old,  entered  the  hospital 
for  treatment  six  months  after  he  had  dislot"atod  his  left  hip.  Trac- 
tion to  the  amount  of  more  than  five  hundred  pounds  was  made  with 
Mathieu's  apparatus  without  success,  and  the  attempt  was  not  repeated. 
No  ill  result  appearing,  the  patient  was  discharged  at  the  end  of  a  week. 
A  fortnight  later  he  was  adnjitted  to  another  hospital  with  considerable 
swelling  of  the  hip  and  peritonitis,  and  died  on  the  following  day. 
The  autopsy  siiowed  a  collection  of  pus  occupying  the  old  and  new 
articular  cavities,  filling  the  external  iliac  fossa,  inHltrating  the  gluteus 
medius,  and  in  contact  with  the  entire  surface  of  the  internal  and  exter- 
nal obturators  and  with  the  obturator  foramen  ;  also  a  generalized  peri- 
tonitis, much  more  marke<l  in  the  true  pelvis  than  elsewhere.  The 
course  of  the  lesion  was  thought  to  have  been  :  inflammation  of  the 
new  joint,  extension  to  the  old  one,  then  to  the  obturator  internus,  and 
finally  to  the  })eritoneum.  It  was  thought  probable  that  the  patient 
had  resumed  work  immo<liately  after  leaving  the  hospital,  and  that  this 
untimely  use  of  the  limi>  had  provoked  the  suppuration. 

In  a  few  recorded  cases  tiie  inflammatory  reaction  was  so  severe  that 
the  limb,  or  the  affected  segment  thereof,  became  gsmgrenous.  Dupuy- 
tren  -  reported  a  case  in  which,  after  reduction  of  a  dislocation  of^  the 
thumb  by  long  and  violent  efforts,  the  tlumib  became  gangrenous  and 
sej)arated  at  the  metaraqw-phalangeal  joint. 

These  cases  are  to  be  distinguished  from  those  in  which  gangrene 
has  been  caused  by  injury  to  the  vessels  or  nerves,  as  in  La  Motte's 
case,'  Weir's  first  case  (juotod  in  Chapter  XXXIII.,  page  446,  and 
probably  in  Dclaganie's,*  in  which,  after  reduction  of  an  old  dislocation 
of  the  shoulder,  abscesses  and  ])oints  of  gangrene  formed  in  the  limb 
and  rendered  amputation  at  the  shoulder  necessary. 

Persistent  oedema  of  the  limb,  a  condition  resembling  elephantiasis, 
has  been  observed  in  a  few  cases  in  which  unsuccessful  attempts  had 
been  made  to  reduce  old  dislocations,  apparently  the  result  of  inter- 
ference with  the  venous  flow.  In  a  case  of  Malgaigne's,  quoted  by 
Velpcau,''  the  oedema  of  tlie  arm  disappeared  simultaneously  with  the 
development  of  numerous  varicose  veins  in  the  arm  and  shoulder. 

Sjmcope  and  Sudden  or  Early  Death ;  Fat  Embolism.  Beside 
the  numerous  cases  already  quoterl  in  this  chapter  which  show  the 

'  Rcportoil  by  Tillanx  in  Bull,  do  Itt  Hoc.  dc  Cliir..  1868,  vol.  ix.  p.  266. 

'  Dupiiytri'ii :  Quoted  by  Marchand,  loc.  cit.,  p.  129. 

'  Iji  Motte:  Traito  dir  Chirnrgie,  vol.  iv.  p.  'M:\. 

*  Di'lasarde :  St.  Bartholomew's  Hospital  Reports,  vol.  iv.  p.  89. 

'  Marchand  :  Loc.  cit.,  p.  I.ll. 
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dangers  to  the   life  of  the   patient  that 


aris>c  in  the  course  of  a 
attempt  to  rechiee  a  rcoent  or  an  old  (lii^locatioii,  there  are  s^till  others 
which  iutlieate  that  life  may  he  seriously  tlireatencd,  or  even  destroyed, 
hy  oilier  aecident.s  or  couiplicatioiis  than  the  rupture  of  inijiortaiit 
vessels  or  nerves  or  excessive  reaction  and  siip])iiration.  In  some  of 
the  fatal  cases  the  failure  to  make  an  autopsy  leaves  the  cause  of  death 
ohscure,  but  the  symptoms  point  to  rupture  of  a  vessel  as  a  possible 
cause. 

E.  lireckel '  has  ivjwrfed  a  «isc  the  autopsy  of  which  suggests  another 
ex])lanatinn,  not  only  of  skimc  nf  the  deutns  by  syncope,  but  also  of 
some  attributed  to  the  anie«lhetic. 

The  patient  wius  a  man  fifty  years  of  age,  with  a  recent  ilio-pubic 
dislocation,  who  was  brought  to  the  hos]iital  after  an  unsncj^'cssful 
atteni])t  to  reduce.  Chloroform  was  given  and  reduction  made  in  seven 
miDUtcs;  tiie  jiatieiit  grew  )>alf,  his  respimtion  weaUcncd  and  promplU 
Stopped,  The  auto|>sy  show<Ml  the  heart  to  be  atrophii-d,  both  pulmon- 
ary arteries  plugged  by  noii-adiierent  clots,  rmiiuled  like  emboli,  in  the 
mediuni-si/.etl  branches  anil  those  of  the  third  and  fourth  order,  and 
also  fnt  cinholimn  of  the  lungs  very  w^desprt-ad  and  intense.  The  iliac 
anil  femoral  veins  were  five,  but  there  was  a  (hronibus  in  the  popliteal 
vein  friim  which  it  was  tbouglit  those  in  the  puhiinnary  arterie?.  had 
been   brnken  olf. 

Heiore  the  use  of  aiiiBstlietics,  in  the  tinie<  when  iiin-cular  resolution 
was  sought  to  be  obtained  by  measures  which  depress<.M|  an<l  weakened 
the  patient,  antl  wlien  the  eHbrts  to  reduce  were  made  with  great  vii>- 
leiiee  aixl  sometimes  prolimged  i'or  hours,  exiiaustion  of  the  patient 
habitually  followed,  and  death  was  sometimes  tiie  emisequence. 

Death  by  the  action  of  an  tnnrxtlniit',  especially  chloroform,  is 
thought  t«i  occur  in  a  larger  projiortion  of  rases  of  reduction  of  dislo- 
caiimi  than  of  other  opeiiitions,  but  tio  Siitisfactory  explanation  of  the 
greater  risk,  if  it  actually  exists,  has  been  given.  Of  134  cases  of 
death  by  an  auipsthetic  cnllected  In-  Marclian<l,  in  17  the  i>perati<u)  was 
the  reduction  rtf  a  dislocation  ;  ot"  tlie>e  11  were  <if  the  shoulder,  3  of 
the  hip,  and  1  eaith  of  the  knee,  ellww,  and  thumb. 

'  E.  rtfpckel :  Mort  :riil>il<^  piir  I'liiIinlii'B  [iiilmiiiiaircs,  siiiiiiliiiit  lii  imirt  par  Ic  chlorofuriu 
aprte  h-diiutioti  d'uDu  luxation  du  la  cuisse.  Buv.  des  Soieuuuii  .Med.,  Out.  15,  IttHl,  p.  637. 
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CONGENITAL '   DISI.<JCATION8. 

nxnER  tlic  term  iioii-tnniiiiafir  Tiiiiy  lie  iiicltidtMl  alt  (Hslitciitioiis 
vvliii'li  exi.st  at  hirtli  {niitiji-uit<il\  ;ililn)iti.'ii  il  is  claiirifil  tliat  sntiiu  uf" 
tlicm  are  due  to  violence  inflicti-it  upun  tlic  t'd-tii!*  in  ntero,  or  even 
during  deliverk-,  and  thitm;  wliicli  appear  sulvsetjiieiit  to  birth  as  tfie 
result  of  non-tniumatie  (.'liaiigt's  in  one  or  mure  <if  the  eonstiluent  |xirts 
of  the  joint  ("  s|»(intJiiicous,"  "syniptomatii-,"  "  iiiHiunuiatorv." 
"  panilytic,"  "  u)_vo|»aJhie,"  "chronic-,"  "tardy,"  "  ili.-lncatioii  hy 
distention,"  "  hy  relaxatiiui."  "  liy  (Icstriieti<in,"  "  liy  deformity"), 
and  th<iHe  which  may  be  reproduced  at  will  by  the  individual,  "vol- 
untary," 

The  exijitence  of  dislocations  (at  least  of  the  hifi)  in  the  new-born 
child,  and  their  non-tnunnatic  clianwtcr,  have  been  rccngnizcd  since 
tlie  earliest  tiroes,  but  tlic  accurate  stndv  fif  tlic  stdnjcct  may  be  said  to 
have  lu'gnn  in  181X,  with  Schreger.  who  cxiimincd  post  mortem  two 
Hpeciniens  in  a  girl  two  and  a  half  years  old  and  a  woman  of  fbrty- 
eiglit.  A  few  years  later,  1826,  Duptiytren  brcnight  the  suliject  before 
the  Aead<''Uiie  des  Sciences,  and  called  attention  especially  to  the  facts 
thai  the  atfcction  \\a.s  (pf'tcn  inhi  ritcd,  and  often  bilateral.  Since  then 
tlie  Kubject  of  ccitiptiilal  dislucatiuu  of  [lie  hij)  lias  been  actively  studied 
by  nsaiiy,  and  the  similar  but  iiiiicli  r.-irer  affections  of  other  jotrlt^  have 
ret^eived  due  attention. 

Statistics.  IHslocations  bave  liecn  observed  iit  birth  in  many  joints, 
lint  not  only  do  those  of  the  hi|i  far  exceed  all  others  in  number,  but 
the  latter  are  .'tctnally,  as  well  as  relatively,  so  nire  that  their  statistics 
have  not  much  value.  Next  to  that  of  tlie  bi[>  the  mitst  eoninmn  dis- 
lociition  is  a|iparcntly  of  the  shoulder,  and  ilien  that  of  the  hcml  cif  the 
radius.  Kri'mleiir  .says  that  the  reconis  of  Von  Langenbeck's  Poly- 
clinic show  90  congenital  dislocations  of  the  hip.  5  of  the  shoulder.  2 
of  the  head  of  the  nidins,  and  1  of  the  knee.  It  is  not  exec])tioual  to 
find  sevenil  dislocations  present  in  an  individual,  <ir  one  or  more  dislo- 
cations assueiatcd  with  such  cringeiiital  defects  as  spina  bilida,  club- 
foot, ventnd  hernia,  cncephalocele,  and  exstrophy  of  the  liladdcr. 

As  will  apficar  in  studying  the  etiology  of  thi.^  alfection.  the  statistics 
of  congenif.il  dislocation  of  the  hip  include  cases  widely  diflerent  in 
their  origin,  and  even  some  whicli  arc  acipiircd  and  not  congenital. 
that  is,  some  which  havel)een  jiroiliiced  during  the  first  few  iiKiutlisof 
life,  perhaps  befon*  the  patient  bci^an  to  walk.  Ity  the  unopposed  jiclinii 
of  certJiin  gron[is  of  mus<'les  after  pandysis  of  others.     It  .seems  prob- 

'  The  n.s«  or  tho  ttrni  roitgenilal  tn  clamify  e<rrt«in  ilisliictttions  \*  objectionable  for 
8cv<>r»l  rcs-siiiiN.  whirli  wiU  n|>iM'nr  in  tbo  cmrsc  of  llii"  disciiiwloii  nf  tlii'  siilijcrf.  It  ill- 
cluiles  forms  that  nHlicrtlt.v  (lilt'tT  in  tln*ir  rtiiilncy  Jiml  fHittioIoijy,  bnl  ji-s  ttuvsc  formH  i-ain- 
not  well  be  dlKliiiciiislied  from  nnc  unutlicr  diiriiiK  life,  a  fliuwilicalion  t>aiR'<l  ii|k)I1  other 
poiotB  cannot  Imj  realixed  in  practice,  but  must  becouBued  to  thedesd-fanaaciiud  mnseum. 
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able,  however,  that  the  errr)r  thus  arising  is  not  a  large  one,  but  still, 
for  this  and  for  other  reasons,  I  shall  here  quote  oniv  the  more  recent 
statistics,  beiievinp  them  to  lie  the  most  nearly  correct.  Thcsie  are 
Draehmann's,'  Pravaz's  (quoted  by  Kriinlein),  and  Kronlein's.' 


COXOGNITAI.   DkLOCATIOKS. 


Period. 

Ouei. 

Mala. 

Female. 

Bliigle. 

T 

Double 

Left, 

Rtgbt 

Dnchmann   . 
Pravax    .... 
Krtnlela 

lan-ism 

18SS-1878 
187&-U» 

77 
107 
90 

10 
11 
U 

67 
W 
It 

34 

27 

a2 

94 
2> 
23 

B 

51 

a 

Total     . 

ZM 

» 

289 

83 

76 

6 

m 

Prahl's*  are  not  given  in  snfficient  detail  to  l>e  included  in  the  table ; 
they  comprise  18  cases;  3  were  males,  15  females,  making  with  those 
in  the  table  a  total  of  292,  of  which  38  were  males,  13  jwr  cent.,  and 
254  females,  87  per  cent.  .-Viigot  •  says  that  of  about  20  cases  observed 
by  him  at  the  Hopital  des  Enfants  malades  in  1882.  all  were  girls. 
<)f  11  cases  of  congonit;ii  tlisiocatioii  of  the  knee  collected  i)v  Hibon,^ 
7  were  girls,  3  bov-s  an«l  in  1  the  .■'cx  was  not  recorde<l ;  of  these,  3, 
I  girl  and  2  l^iys,  were  stillborn,  and  presented  other  very  marked 
deformities. 

Etiology. 

The  discussion  of  this  branch  of  the  subject,  which  wa.s  taken  np 
with  much   interest  after  the  publication  of  Dupuyfren's  memoir,  was 
not  fruitful  of  positive  results  Ix'cjui.se  of  the  lack  of  anutomiciil  mate- 
rial and  minute  examinatiim,  and  of  failure  distinctly  tn  <liscriniinate 
between  different  f<»rms  and  between  the  original  bony  defect.s  and  the 
changes  pro<bi(red  by  the  long  u.se  of   the  deformed  limii.     Since  the 
affection  is  one  which  often  escapes  recognition  until  (lie  child  l>egins  to 
walk,  it  was  sometimes  confounded  with  dishieations  resulting  from 
infantile  paralysis,  and  as  it  is  one  which  does  not  «iestrov  life  the  op-      a 
portunities  for  direct  anatomical  iuvestigjition  were  almost  entirely  re-  ^| 
stricted  to  two  cla.sses  of  cases,  the  .stillb(jrn  and  tho.se  that  <lii><l  sliortlv  ^^ 
after  birth  in  consequence  of  other  imjxirtant  congenital  defects,  and 
those  in  which  the  original   changes  had  been  masked  or  supplomonted 
by  sub.*<'(|upnt  ones  ()n)diiced  by  the  further  displacement  of   the  head 
of  the  fcnuir  ami  it:;  abnormal  relations  to  the  a<ljoining  part.s.      In  the 
former,  incorrect   inferences  were  drawn   from  the  associate<l  defects, 
as  when  the  irritation  of  au  over-full   urinary  bl.idder  or  the  separa- 
tion  of   the   symphysis   pubis   was  deemed   the  immediate    cau.se    of 

'  nrRchmarin  :  Schmidt's  Jfthrbuch..  1881.  vol.  clxi.  |>.  170. 
•Kronlcin;  Dcutwhe  Diiriirgic,  Lief.  "JB,  p.  82. 

•  Prahl :  Inautt.  Dis  Brc'<laii,  IS^      k\»t.  in  Coiitmlblatt  fur  Chir.,  ISSl.  p.  67. 

•  AuKot :  LnxationKc<in(tc-iiitnlc«  di-  Ih  haiichc     Th6»e  di-  Paris.  1RS3.  p.  H. 

•  Hibon  :  Luxations  coue#nit»l«t  du  tibia  en  avant.     Thise  dc  Paris,  1881.  p.  7. 
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arrest  of  ilevelopment  of  the  acetaliuhnii  ;  and  in  tlie  latter  the 
attention  was  led  far  astray  l>y  prominent  rlinnj^es  in  the  Ijones.  Tlie 
history  of  the  theories  advanced  has  not  only  an  hi^l<lri(■al  value,  hut  it 
serves  also  to  indicate  certain  varieties  anil  [)njniineut  featuret-  of  the 
affection,  and  therefore  I  append  the  following;  r&iuru^  made  by  Kron- 
lein.  It  must  be  remeniberetl  that  most  of"  the  tiieories  deal  exclus- 
ively with  dislocations  of  the  hip. 

1.  The  so-ealltd  comjctiital  disliH-aCum  is  InntiiKilic,  and  arises: 

a,  through  cxteimal  rfo/nice  acting  upon  the  fci'tns  in  ntero,  or  thnnigh 
the  action  of  the  muscles  of  the  ftvtus  itsitll".  Hippocrates  and 
the  early  writers  held  that  mechanical  injuries  ol  the  belly  of 
the  mother  could  |vni()uce  tlislucation  in  tlie  ftetus.  Cruveilhier 
did  not  entirely  reject  this  theiiry  in  sonic  cases.  C'liatelain, 
Klecberg,  Zieli'wiez,  even  specify  in  llieir  tluve cases  tlie  inJLiry, 
a  I'all  in  the  sevenlh  month,  which,  in  their  i»])inioi),  had  ciiitsed 
the  dislocation,  i'liaussier  claims  even  that  a  dislocation  can 
be  caused  by  the  contniction  of  the  muscles  of  the  fretus,  and 
narrates  in  support  the  case  of  a  young  woman  who,  during  the 
ninth  month  of  ])regnancy,  felt  on  three  occasinns  such  viulent 
niovcnients  of  the  child  that  she  almost  l)ecanie  uncnuscious. 
When  <lelivcry  took  ]>lace  at  term,  the  child  iiad  a  complete 
dislocation  of  the  left  forearm. 

b,  (luring  ihlirery. 
C  apuron  (1834)  held   that  some  congenital  dislocations  of  the 
hip  ha<l  been  |iro(hicpd  during  delivery,  by  traction  with  (he 
finger  on  the  groin  in  breecli-[iresentations. 

2.  Voiujenilal  dislocation  {of  the  lii/i)  m  a  gpoidaneovH  dislocation,  and 

tis  o<'c.asioned : 
(7,  by  mjfening  and  laxity  of  tlie  litjanindmif!  poi-tion  of  tlie  joint  (Sfdil- 
lot,  1836).     Thisopinion  was  held  in  part  by  Stromeyer  (1840). 
6,  by  fatal  hydra  rfliroftis  (Parise,  1842)  or  other  joint  affections,  such 
^         !is  fungous  synovitis  with  etlusion  (\'erneuil    and    Brora),  or 
W         caries  ami  destruction  of  tlie  capsule  (Morel    l^avaih'-c,  Albers, 
A'on  Amnion). 
3.  Conijenital  dixlocalion  (of  fhr  hip)  i«  due  to  the  pccidiar  poxition  of 
Uie  lown-  limhn  if  the  fains  in  viero. 
a,  it  is  possible  that  in  the  utroiifjly  fl'-.red  position  of  the  hip  the  press- 
ure of  the  lieatl  of  the  femur  upiui  the  posterior  or  lower  jior- 
^  tions  of  the  c:i|)snle  may,  irhni  fhr  laflcr  i«  ahnwmalty  weak 

"         cause  dislocation  (Dupuytrcn,  IH'Jti). 
6,  congenital  dislocation  of  the  liip  is  «1ue  in  ahiiorvial  addiirfimi  of 
m  lltr  ihii/h  in  iilrro,  to  a  comi>ressed  position  of  the  fn?tus  due  to 

W  deficiency  in  the  amount  of  the  amniotic  lifpiid  (Koser,  18(j4). 

4.  Conr/rnilal  dislneation  of  the  hip,  like  most  congenital  deformities 
of  the  joints,  such  as  clidi-foot,  wrv  neck,  and  spinal  curvature,  in  the 
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rrxidt  of  primary  iniiMrular  coiilriuiioii,  which  is  itself  to  be  regarded 
the  residt  of  an  affection  of  the  central  nervous  system  (J.  Gufrin, 
1840,  and,  following  him,  Chaussier,  Melicher,  Men-er-Adam,  Curno- 
chan,  Erichsen,  and  others). 

5.  Couyeiiital  di«loLatiou  of  the  hip  is  often  only  the  Itul  stage  of  a 
SO 
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parnlyxU  and  rmiwqnrut  ntrnphji  of  the  pehic-trochanifrlc  muscles.  Tliis 
Itetiil  psiralysis  lends  ^(niiliially  to  rt'laxation  of  the  ligamcnt*i,  and  tlii?, 
often  only  after  the  lapse  of  time,  and  espeeially  after  the  ehildreii  have 
begun  to  walk,  and  l>y  the  actinn  of  the  weight  of  the  liody,  to  dislo- 
cation ( Vernenil,  1800).  This  llicury  has  reeently  ( 1878)  been  brought 
forward  again  by  some  of  ^'el■nelli^s  [)ii(»ils  (lieclus,  Dall)y),  and 
extended  to  congenital  dislocations  of  tlie  huiiierns  (Kirmisson). 

(Kriinlein  in  tiiis  fails  aeetiratcly  to  define  the  jiosiiion  of  the  snp- 
jjortersof  tliis  theory.  I'lieir  content  ion  is  not  so  nindi  that  congenital 
dislocations  are  thtis  |)rodticcil,  but  rather  that  some  so-ealled  congen- 
ital dislocations  originate  after  Iririh  in  a  ]iai:ilysis,  aixl  are  mistakenly 
thought  to  have  been  congenital.  Reclus'  forinulatea  his  conclu.sioQS 
as  follows : 

a.  From  the  group  of  so-called  rongcnUal  dislocations  paralytic  dis- 
locations must  henceforth  be  withdrawn. 

h.  These  dislocations  follow  "amyotrophies,"  and  may  apjH'ar  at 
any  age,  although  they  have  rarely  l)een  seen  except  in  infancy. 

i:  For  their  |iroduction  two  conditions  are  necessary — atrophy  of  a 
inu-scidar  group  ;  integrity  of  it.s  antagonists. 

f/.  At  the  lii[>  the  iliac  dislocation  is  the  most  common.  It  is  due 
t«i  the  <'oiitr;u'tiori  of  the  adductors,  which  is  unopposed  because  of  the 
atr(»phy  of  the  ijhiteal  au<I  |H'lvi-troclianteric  muscles.) 

6.  ( htit/iiiitiil  lUshx-iitinii  iif  ill!'  Iiij)  in  line  in  iiiosf  ca-noi — and  these 
should  he  nifiirdfd  um  li/plpid — to  a  drfcct  of  foniuiiinn  or  dcrrlnpiuftd, 
which  prevents  the  joint  from  assuming  the  normal  shape.  This  very 
gener/illy  held  llicory  was  presented  by  Palletta,  and  then  taken  up 
and  specially  descloped  by  Schregcr,  l)iipnytren,  Breschet,  Von  Am- 
nion, and  othi'i's. 

S<'hrcger  eiuphastzes  the  fact  that  so-called  contrctiital  defects  ari-  not 

C reduced  by  an  almonna!  change  in  pre-existing,  riorniaily  formetl  parts, 
ut  are  iltie  to  defective  formation  or  arrest  of  development,  and  that 
is  es|H'cialIy  true  i>f  congenital  rlislocations  of  the  hi|>.  Dupnytren  and 
Breschet  suggest  !i  delayed  dcvcIo|>nicnt  of  the  thr<'e  pelvic  bones  form- 
ing the  acetabulum.  Von  Amnion,"  in  his  remarkable  work,  expresses 
himself  very  clearly  concerning  congenital  dislocation.-,  which  lie  terms 
dygarthroKen  conf/rnific.  "  Even  if  their  external  appeantn<'e,"  he 
says,  "corresponds  somewhat  with  that  of  dislocations  acipiire<l  after 
birth,  yet  in  their  method  of  formation  they  differ  essentially  from 
them,  and  lliey  also  have  only  the  sli<;litest  resemblance  to  those  .soc- 
onilary  disha'ations  that  follow  joint  disease.  ...  In  many  caws 
there  is  in  part  the  greatest  certainty,  and  in  part  the  greatest  proba- 
bility, that  the  afieetion  dejK-nds  upon  an  arrest  of  the  constituent  parts 
of  the  joint  at  an  earlier  fVetal  stage  of  development."  And  further,* 
"If  the  term  'luxatio'  is  in  general  understood  to  mean  the  slipjiing 
of  a  movable  bone  out  of  its  natural  joint  connections,  it  is  ajiplicable 
only  with  the  greatest  restrictions  to  the  congenital  dislocations  in  tpies- 
tion.    .   .   .   There    are    cases  of   so-called    congenital    dislocation    in 

'  RmlQii :  Tli'vna  Mpnuticlle  rte  MM.  ct  riiir..  ISTS.  p.  SS. 

*  Von  Amnion  :  l>lc  »ne<<1)<>n-uen  cbimrgisclien  Krankheitcn  des  Hcnschcii,  1842,  p.  ft 

•  Von  Ammou  ;  Loc.  cit.,  p.  3. 
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wliicli  the  head  of  the  bmie  lias  never  loft  its  correspondiiij:;  jfiint  hJiir- 
fiiPt — that  i.*,  has  never  been  disloctited,  btit  rather,  on  the  eittitrary, 
lias  never  been  in  normal  antl  j>ro|)cr  relations  with  it."  Aecording 
t(»  Von  Amnion,  tiien,  ji  eongciiital  dislocation  is  an  arrest  of  di'velop- 
Tlie  aeetabidum  does  not  develop  in(o  the  usual,  symmetrieidly 
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nided,  dec'])  socket,  lint  retains  its  earlier  sjuu'er-shape  ;  while  the 
liead  of  tlie  I'emin-,  eontiinniifi  to  grow,  bceoines  too  large  for  the  small 
aeetahnluni,  and  iu\  longer  snituhle  to  hidge  in  it. 

Von  Aninion  rei'oginzed  not  only  this  typieal  form  of  eoiigenital 
disloeation  hut  als<j  the  other  varieties  that  liad  been  described  bv  oilier 
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them.  Sj  far  as  the  ty[>ieal  fonn  is  i-oiu'cnied,  Init  little  has  been 
addcil  since  his  time  tr>  our  knowledge  of  its  palhogeiiy,  smd  that  lillte 
is  e(mtaine<l  in  a  )iaper  piiiilisliwi  by  (iniwit/'  in  1878,  wlui,  by  niiei-o- 
scopieal  examination  of  twelve  s]M'eintens  of  eongenital  ilisloeation  in 
seven  new-horn  children,  showed  tliat  the  arrest  of  flevclopinent  con- 
sisted in  a  failure  of  the  Y-cartilagc  of'  tlie  aeelabnhim  ti>  carry  on  the 
growth  of  one  or  all  of  the  ihree  segments  of  the  os  innominatnm. 
He  found,  in  his  first  ease,  for  example,  the  aeetabnlnm  oidy  as  large 
as  that  of  a  fretns  of  about  the  (ifth  month,  and  the  Y-cartilage  broader 
tlian  usual  l»eeaiise  of  diminished  ossification  of  the  three  adjoining 
bones,  the  pubis,  ischium,  and  ilium.  The  cartilage  was  hyaline  imd 
vascnlarizeil,  and  with  normal,  efongatci)  cells  «'oiitainiiig  one,  two,  or 
three  nnclei.  On  comparison  with  s<'ctions  of  a  normal  pelvis  of  the 
.«nnio  size,  a  striking  ditlerenee  apjii'nred  at  the  jnnetion  of  the  bone 
and  cartilage.  The  formative  zone  in  all  three  e[)i]diy.ses  was  very 
imiwrfeet,  its  cells  scanty  and  widely  separated,  and  the  zone  of  cells 
nrningeil  above  one  aniither  in  rov\s  adjoining  (he  line  <d"  ossification 
was  not  one-third  as  wide  as  it  normally  is,  and  the  arrangement  of  its 
Ci'lls  was  irregular  an<l  broken.  In  some  ot"  the  ciises  the  V-cartilagc 
was  centrally  interrupted  by  an  interposed  wedge  id'enihryonal  adijMjse 
tissue.  <  )n  the  other  hand,  the  appearances  in  the  feniiir  were  tho.se  of 
normal  growth,  exce]il  in  one  e;isc.  In  no  ease  was  there  premature 
ossification  of  the  Y-cartilage,  sneh  as  had  been  alleged  shortly  before 
bv  ])oHinger-  in  ex|>l;ination  of  the  same  affection. 

The  conclusion,  I  ihink,  cannot  be  avoided  that  while  in  a  limited 
number  of  cjt.ses  riislocations  existing  at  liirlh,  es|ieeially  in  joints  other 
than  (he  hip,  may  have  been  caused  by  traumatism,  abnormal  position 
of  the  limb,  or  jiarsilysis  in  the  manner  alleged  by  various  vvriter.s,  yet 
in  the  great  majority  of  eongenital  disliK-ations  of  the  hip  the  cause  is 
to  be  found  exelusivelv  in  arrest  of  dexelojimcnt  of  the  aectabidiim  by 
deficient  a<'tion  or  vitalitv  of  ihc  cells  of  I  In;  Y-cartihiiie.  AnrI  to  the 
fc.-tiinony  in  support  of  this  opinion  fiirni?hed  by  anatomical  exannna- 
tion  of  .siKH-imens  may  be  added  that  drawn  from  elinietd  observation, 
such  as  the  coexistence  of  other  deformities  due  to  arrest  of  develop- 
ment, the  frcijiiency  of  dotilde  ami  multiple  tlfslocations,  the  inherited 
tendency  to  the  affection,  ;ind  its  great  [ircdoniinauce  in  females. 

Many  of  the  congenital  dislocaliun.s  of  other  joints  than  the  hip  must 

'  Orawitx:  Vlrcliow's  Archiv.  187S.  vol.  Ixilv  p.  1. 
^^^^m  '  Dollliigcr:  Arch,  fiir  klin.  Cbinirsiv,  1877,  vol.  xx.  p.  622. 
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also  be  reganlwl  as  duo  to  defoctive  formation  of  the  corresponding 
bones,  but  tlie  defect  apiMirently  is  rather  a  mnlforniation  than  the 
re.'iiilt  of  an  arrest  of  the  (levdopment  of  one  of  tlie  Iwnes  constituting 
the  joint.  At  the  elbow,  in  dislocation  of  the  head  of  the  radius,  this 
bone  is  ■sometimes  found  relatively,  and  even  actually,  longer  than  the 
ulna.  In  a  specimen  taken  from  an  adult,  pictured  by  Hutuphry' 
(Fig.  241),  ol  dislocjition  of  the  head  of  the  radius  forward  and 
upward,  there  was  anchylosis  of  the  joint  txftwecn  the  ulna  anil 
humerus,  and  the  lower  thinl  of  the  ulna  of  the  other  arm  was  lacking. 

Fig.  241. 


eolUl  dislocation  »f  the  head  of  ihc  rmlliii!   u|<wiir4   >nd  Torward,  with  eza(tgerat<xl 

growth  Id  length. 

In  some  disIocati(»ns  of  the  knee  characterized  by  hvper-extension  of 
the  leg  upon  the  thigh  the  cause  apjwars  to  liave  been  muiscular  con- 
traction. 

Of  the  other  etiological  varieties  that  liavc  been  asserted  to  exist, 
one  at  least  seems  lo  have  bi-en  prove<l  by  dircft  examination  to  exist, 
that  in  which  the  dislucation  follows  distentinu  of  the  capsule  and 
ligaments  by  dropsy  of  tliu  joint  during  intra-uteriue  life. 

Pathology. 

The  opportunities  for  etudyiug  tlic  |>alh<ilogy  of  congenital  disloca- 
tions other  than  those  of  the  hip  have  i)een  so  very  rare,  and  the  studv 
of  those  that  exist  has  been  made  so  uncertain  by  the  dimbtfulness  of  J 
the  diagnosis  in  some  and  the  difficulty  in  distinguishing  between  fl 
primary  and  later  changes  in  others,  that  but  little  can  be  positively  " 
said  concerning  them.  In  studying  sjHH'imens  of  dishx^ation  of  tbe 
hip  it  is  iiecessjiry,  as  (Jtirlt  pointed  out,  to  distinguish  between  thoae 
obtained  from  very  young  children  who  lia\c  never  walked,  those 
from  older  children  whose  growth  was  not  ('unij>leted,  and  those  from 
adults. 

Hip.  The  common  form  is  disli>cati(ui  ujion  the  dorsum  of  the  ilium  ; 
the  only  exceptions,  and  they  are  extremely  rare,  are  upon  the  pubis 
and  into  tlic  ohtiu'ator  foramen. 

In  the  new-liorn  cliilil  with  a  di-locition  the  acetabulum  is  .smaller 
and  flatter  than  normal,  and  is  continuous  by  its  flattened  posterior 
border  with  another  articular  surface  or  new  acetabulum  lyinp  above 
and  liehind  the  original  one.  Usually,  too,  the  head  of  the  femur  is 
smaller  than  normal,  although  .still  too  large  for  the  acetabulum,  and 
the  neck  short  or  almost  absent ;  .sometimes  the  head  an<l  neck  together 

'  Hunipho-:  Medico-Chinjrgioal  Tnin««clions,  vol.  xlv.  p.  296. 
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have  a  coiii«il  pointed  form.  Tite  litriiiDciitniii  teres  is  lonp  and  flat- 
tened, tlie  capsule  is  cuiiipieti',  ami  entln'iiccs  imtli  tlu^  aid  and  the  now 
acetabulum.     The  microscopical  changes  have  heen  described  above. 


Fio.  242. 


lononilniite  bone  ami  rimnr  rrnm  ■  rato  ><r  coiiKciKtiil  dl.xlnrntloii  rif  tlu'  hip.  tiftcr  oi>crall'>ii 
f»r  rnrmutlou  of  a  ucw  uvi-tuljuluin.    (Uka1iK>U[i.) 

The  mechanism  of  the  ultcnition  sccnis  phiin  ;  a.s  the  fenuir  and  its 
socket  orijrinally  arc  develojicd  out  nf  one  continiiotis  stri]i  of  tissue,  thcv 
are  at  first  in  nnrnial  rclatinns  to  cncli  nthcr,  l)ut  when  the  dcvuhipment 
of  the  acctnlndiirit  f^oes  on  more  slowlv  and  imperfectly  than  tliat  of 
the  head  of  the  fr'Uiiir  llie  latter  liecumes  relatively  tito  iarire.  and  lieinp 
no  longer  (irmly   held   in   place  it  is  gnuhially  dniwii  hackward  and 
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upward  l>y  tlic  coiitiiinuii?  action  uf  tin;  nttacln'il  iiuisclfs,  tlio  corre- 
i$ptiiKliii<r  Liljfo  of  tlic  ca|)snli'  is  pressed  away  from  tho  coU'loi<l  ItortJer, 
and  a  new  articular  surface  is  formed  at  the  jxiint  wlicre  tlic  linid  of 
tlic  femur  comes  to  rest.  Meanwhile,  the  defective  devolo]>nieiit  of  the 
■rsists,  and  its  variation  from  the  normal  i'-  prob- 


riiial  acctaliul 


original  acctaiiumm  pcrsi 

ably  still  ftirtlicr  increased  by  the  absence  from  it  of  the  femur.  The 
reiiiaininir  boiie:^  and  the  muscles,  not  beiuf;;  jmt  tn  siifticient  use  t«  feel 
the  etVect  ol'  tlie  <'hange<l  relations  in  the  joint,  suffer  no  change  iinli^sa 
involved  in  some  associated  defect  of  development. 

But  as  soon  as  the  cliihl  begins  to  walk  this  change  in  the  ndiitioiis 
of  the  bones  and  nuiscles  to  each  other  makes  itself  felt,  and,  us  tint 
loi'jil  developmental  weakness  persists,  two  factors  are  now  at  work  tn 
remove  tlic  condition  of  the  parts  still  further  from  the  normal.  Tlie 
acetabiilnm  by  its  continued  failure  to  sliure  etpially  in  the  growth  <»f 
the  pelvis,  becomes  relatively  smaller  and  more  deformed,  the  head  cif 
tlie  femur  is  removed  still  further  from  it,  and  becomes  deformed  in 
c<)nset|nence  of  its  irrt'gular  l)eariiigs  upon  the  surface  of  thi-  ilinm  ; 
the  ligamentum  teres  liecomcs  longer,  Hatter,  and  thinner,  and  the  ctip- 
side  thick  and  strong,  and  its  cavity  commonly  larger  than  usual.  As 
the  indivi<hial  advances  in  life,  and  after  puberty  has  lieen  reachiHl,  the 
ascent  of  the  temiir  is  finally  arreste<l,  jiartly  by  the  formation  of  a 
socket,  and  |i!irtly  by  the  resistance  of  the  capsule  and  the  niusclei<. 
The  elements  of  support  then  resemble  in  a  measure  those  sometimes 
found  with  ivniiniled  fnicture  of  the  iii'ck  of  the  fentur,  ;uid  the  j>elvis, 
instead  of  resting  tlircctly  upon  the  femur,  is  siispctulcd  from  it  by  the 
capsule,  lig;imeiits,  some  <if  tlie  iielvi-trochaiiteric  mus<'les,  and  even 
by  tiie  psoas-iliacus,  the  tnnlon  of  which,  instead  of  passing  down- 
ward, curves  around  tiie  brim  of  the  pelvis,  and  |iasscs  upward,  out- 
ward, antl  backward  to  the  lesser  tnwhaiitcr,  which  is  now  at  a  higher 
level  than  tlie  acetabulum. 

The  head  of  the  femur  may  be  separate<l  fitmi  the  ilium  by  the  inter- 
posed ciipsule,  so  that  the  siijiport  is  entirely  by  suspension,  and  there 
is  no  real  joint,  one  in  wliicii  bony  surfaces  covered  with  cartilage  play 
upon  ca<'li  other;  or  the  ii[i]H"r  and  |>os(crior  attcichmr'iit  (A'  the  enpsnlt! 
may  still  be  found  almvc  tin-  head  of  the  fcniiii',  upon  an  overgrowth 
of  bone  springing  from  the  ilium  and  forming  the  upper  part  of  a  new 
socket,  the  rcinaimler  of  which  is  constituted  by  the  body  of  the  iliiini. 
The  latter  bone  sometime.^  shows  at  this  jioitit  an  overgrowth  of  bone, 
and  sometimes  a  depression  with  a  corresponding  thickening  on  the 
o|)|Misiic,  inner  surface.  In  the  former  of  ilic^c  two  l;ist-name«l  con- 
ditions, it  sceins  probable  that  tlii'  capsule  lias  been  for  a  time  inter- 
posed lietwei'u  the  femur  and  the  ilinm,  atid  has  finally  disappeare<l  at 
this  point  under  pressure,  the  irritation  of  which  has  canscHl  the  out- 
growth of  1m>iio  bcfire  its  periosteum  Ims  in  turn  disa[>j>earcd  ;  in  the 
latter,  it  is  probable  that  the  attachment  of  the  capsule  has  been  pnsheil 
back  step  bv  step,  leaving  a  barc^  surface  of  ijonc  which  has  worn 
awav  under  tin*  jircssnre  of  the  femur,  <ir  liy  absorption  ;  while  the  ass<i- 
ciated  irritation  has  led  to  a  conservative  thickening  on  its  other  si<ic. 
The  old  acetaimhim  is  narp)W  and  elongated,  running  iijiwartl  anil 
backward  ;  the  ligjimeiittim  teres  perhaps  destroyed  by  over-stretching. 
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Fig.   1— Congenifal    Dislocation  oT  (he   Hip;   Girl,  3  years  old. 


Fig.  8.— Dislocation  of  Semilunar  Bone. 
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The  entire  pelvis  is  also  clmngcd  in  sli.-ipo  by  the  aljtiornial  <iitvetii)n 
of  the  iiressiire  tf>  wliieli  it  i,s  siiitjerU'tl  in  walking.  II'  tiie  dislociitioii 
is  unilateral,  the  crest  of  tlie  ilium  on  the  e^irrespomling  side  in  earried 
inward,  and  the  tiiliern.sity  of  the  isehiuni  oiit\var<l,  the  liorizontal 
braiu'li  <jf  the  [luhis  is  ehuigiitwi,  and  its  direeti<m  tVoni  tlif  svinjiiiysis 
is  more  uinvard  ami  hackwan!  ;  tlir'  anterior  supeniir  s[>iue  of  the  ilitini 
is  displaeed  inward  and  liai'kward.  and,  in  siiort,  the  entire  liniie  niider- 
a  ehanire  in  sliajR'  whieh  e.irries  its  eentre  tij»ward  and  backward, 
and  tnakcrt  its  kitenil  surfaee  more  vertical. 

If  the  dislocation  is  double,  tJie  same  elumges  are  found  on  both 
sides,  and  the  sacmm  is  tiutre  sliarfdy  eurved. 

Congenital  dislocation  of  the  shoulder  ma\'  he  eitlier  siibcoracoid,  snb- 
aerotnial,  or  sui>s|)itiuus.  H.  W.  Smith,'  who  was  tlie  first  to  descrilje 
them,  gives  exatii|)les  and  jilates  ftf  th(>  first  two  fi)rms.  He  found  the 
original  glenoid  eavity  lacking  or  rndinientary,  and  the  new  one  well 
developed  either  immediately  inider  the  eonieoid  proecssoron  the  outer 
side  of  the  saipula  hciow  tiie  aeroniion.  Most  of  the  eases  deReril)ed 
as  such  appear  to  he  tranmafic  ((hiring  delivery)  or  jwralytic.  (See 
C'ha|.terXLIV.) 

At  the  elbow  the  head  of  the  i-.idins  may  be  di-)ilaced  npward  along 
the  anterior  .surface  of  the  Immeriis,  or  Imekvvard,  or  inward  so  as 
partly  to  overlap  the  coronoid  process  of  the  nina. 

Symptoms  and  Diagnosis. 

The  syrnjitonis  of  congenital  dislocations  dififer  very  widely  from 
those  of  the  traumatic  variety,  and  not  only  hy  tiie  absence  of  symji- 
toms  peculiar  to  a  tntiimatism,  but  also  in  the  signs  reeogni/able  by 
jialpation,  and  in  the  posture  and  mobility  of  tlie  limb.  In  general 
terms,  the  dislocation  is  to  be  recognized  by  an  examinatitm  which 
<letermines  the  almormal  [xisition  and  altered  shape  of  the  eorres))iiii(l- 
iiig  ends  of  tlie  hones  and  the  range  of  motion,  and  by  consideration  of 
the  history  of  the  case. 

In  dislocations  of  the  hip  the  changes  are  very  likely  to  i)ass  tiiiiio- 
ticed  until  al'ter  tiie  child  has  hegiiii  to  walk,  because  during  this  first 
period  they  are  usually  tofi  slight  to  attract  attention,  and  lieeatise  an 
examination  for  their  dctccti<iii  is  not  likely  to  be  made  iiuicss  it  is 
suggested  by  some  s]iecial  reason,  such  as  coexisting  malforruatiniis, 
or  the  history  of  simitar  defects  in  other  members  of  the  family.  Even 
after  the  chihl  has  begun  to  walk,  the  defect  may  long  remain  unrecog- 
nized if  iKith  liips  are  alleeteil,  because,  the  deformity  of  the  regions 
and  the  shortening  of  the  liml)s  being  symmetriiral,  they  do  not  attract 
much  attention.  Nevertheless,  the  I'hauges  are  st)  charaetertstie  that 
when  an  examination  is  made  the  diagiiosis  cannot  well  remain  in  doubt. 

M'lien  the  dislne.'itioii  is  unilateral  and  of  tlie  eoiiiniHn  ilorsal  variety, 
the  patient  limps  l)ecaus(;  of  the  shortening  of  the  atrected  limb;  and 
for  the  .sjime  reason  the  spine  shows  a  lateral  eurvatm'e,  which  can  be 
removed  by  sup]Mirting  the  foot  jit  the  projwr  height.  liecaiise  of  the 
passage  of   the  head  of   the  femur  backward  and  upward  upon  the 

'  K.  W.  Smith :  Diililiii  MeOicul  .luiinial.  lt!3!l,  vol.  xv.  p.  261. 
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ilium,  tlif  p'lvisi  is  lilted  so  that  its  ii])j>er  [>nrtioti  is  dircc'tod   forwanl^ 
and  a  luarked  anteriur   uiirvatiire  of  tlit-   lower  jxjrtioii  of  the  spinal 
column  in  ])rodiiced,  wliicli  <listi]i[«*ar>  wlien  the;  patifnt  is  rcoiimbeDt. 

Inspection  and  manipiiiation  reveal  the  ascent  of  the  trociiaiiter,  and 
the  head  of  the  femur  may  sometimes  be  distinctly  recognized.  The 
shortening  may  be  slight,  moderate,  or  very  great,  and  can  sometimes 


Fio.  '243. 


Fill.  244. 


Onubte  ooDgenlUI  diiloratlon  of  the  lit 


be  notably  increased  by  pressing  tiic  linih  npwanl.     rsiinlly  the  glu- 
teal nmscles  atnl  tiiose  of  the  thigh  arc  less  developed  than  tljoscj 
tlic  op|>osite  limi).     The  movements  <if  the  joint  are  even  more 
than  normal,  cvcept  perhaps  in  abduction,  but  when  voluntarily 
formed  ihcy  arc  more  or  Ic-s  lacking  in  precisiim  and  firmne.s.s. 
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Wlion  tlie  ilislix'ation  is  hilatcnil,  llic  [latinit  walks,  not  with  a  limj), 
l)Ut  with  a  ]ifctiliar  cliaracteristio  waddlf,  which  soim'timcs  anioitiit!*  to 
a  (louhle  litii])  atnl  mukcH  pntgrt'S-sioii  difficult  aiul  imcertaiii.  The 
upper  jvart  of  the  pelvis  is  sharply  int'liiu'd  forward,  jtrodiu'iiijr  the 
ttanio  hirdosis  that  is  found  in  unilateral  dishK'ation,  bnt  without  the 
lateral  eurvaturc  nnlc-ss  there  is  a  diHereiice  in  the  amount  of  the  defect 
Oil  tiie  two  T-iiles.  The  arms  a])[>ear  iinusnally  loii^r,  aud  are  Rinietiines 
except iouallv  nuisenlar.  Often  the  ilefortiiity  increases  with  time,  and 
the  piitient  has  repcatcil  attacks  of  pain  ;  in  sonic  the  flexion  and  adduc- 
tion are  such  that  the  disahility  is  great. 

At  other  joints,  snch  as  the  shoulder,  elbow,  and  knee,  the  position 
of  the  hones  and  the  changes  in  their  slm|)e  can  nsuidly  be  easily  made 
out. 

Prognosis. 

The  prognosis  in  all  dislix'ations.  except  that  of  forward  ilislocation 
(hyper-extension)  at  the  knee,  is  uniavorahle,  so  far  as  reduction  is 
concerned. 

Treatment. 

Until  within  a  few  years  treatment  of  congenital  dislocations  of  the 
hip  was  practically  limited  to  jialliative  measures,  such  as  a  thick  sole 
in  nnilater.d  eases  and  girdles  and  corsel.s  which  mechanically  opposed 
the  tilting  of  the  pelvis  and  ttie  ascent  of  the  trochiinter  under  pressure, 
and  to  coufiunons  tniction  niainlained  for  months  and  followed  hy  the 
use  of  traction-splints  in  hoth  nnilateral  and  iiilatcral  cases.  By  these 
means  the  functional  condition  in  many  eases  apjK'ars  to  liave  been 
greatly  im|)roved,  and  much  of  the  improvement  to  have  been  uiaiu- 
taincd. 

Of  late  years  much  attention  has  been  given  to  operative  reduction, 
or  fixation,  witli  tlic  formaiion  of  a  new  acetabidiini  <>r  enlargement  of 
the  existitig  one.  Although  mtii'h  experience  has  been  gained,  e.sjK"- 
cially  by  Lorcuz  and  llotfa,  opinion  is  not  yet  s«^'ttleil  as  to  the  limita- 
tions of  the  field  and  the.  choice  of  a  method.  'I'he  literature  of  the 
subject  is  abundant;  the  reader  may  advanttigcously  consult  articles  by 
Ih-.  E.  H.  Bradford  and  I>r.  T.  II.  Myers  in  the  Auiuih  of  ^''yiirtfcri/, 
August,  1H'J4,  and  by  Wariiasse  in  the  saiiie,  June,  189;"). 

liannelongue  '  has  sought  by  periosteal  irritation  to  ci'eatc  a  buttress 
of  bone  upon  the  ilium  which  would  prevent  the  aseetit  of  the  fcnnir 
ai"ter  it  had  been  brought  down  by  traction,  lie  produced  this  by 
injection  through  a  hypodermic  needle  of  twenty  drops  of  a  10  jx?r 
cent,  solution  of  ehloriile  of  zinc  at  several  points  in  the  periosteum 
cloKe  above  the  head  of  the  femur. 

Paci  seeks  to  bring  the  hea<l  of  the  femur  into  the  aeetabrdum  after 
extensive  rupture  of  the  capsule  liy  niani|iulation — tlexion,  abduction, 
outward  rotation,  extension,  in  this  order — and  keeps  it  there  by  con- 
timious  traction  for  some  months.  He  reports  many  successes,  and  it 
seems  to  be  beyond  rjuestion  that  he  do<>s  bring  the  head  to  a  lower 
level,  and   kec|)   it  tiu're   even  if  it  is   not  in  the  acetabulum.     At  the 

'  LauiicloDguo :  Lii  .St-maiuu  MOd.,  Ih'ciiuUr  110,  ISt'l. 
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least,  the  metliod  takes  iest*  time  and  gives  a  better  result  tiian  pro- 
liiiigetl  traction,  liut  it  probably  is  suitable  to  only  a  limited  number 


of 


The  earii 


ftliods    ex|x)sed  tlii 


lie  by    a  lateral 


oiierative 
(Hoffa)  or  anterior  (Ix)renz)  inei.sion  ;  then  the  muscles  were  sejiarated 
from  the  great  trochanter,  the  flexors  of  the  leg  divided  suljcutaneously 
near  the  iiiber  isohii,  the  abductors  near  the  pnliis.  the  tensor  vagina; 
feinoris  by  o|)en  incision,  and  t\w  rectus  tunioris  through  the  first 
incisiim.  Tlie  eaj)sule  was  o[)(ncd,  and  generally  detached  freely  from 
the  fennir,  the  head  tiinud  inii,  and  the  acetabulum  enlarged,  or  a  new 
one  made,  l)y  chiselling. 

The  mortality  of  the  operation  was  quite  serious,  and  I^orenz  '  has 
.sought  to  do  away  with  ihc  division  of  the  tnnsclcs.  In  children  not 
over  live  years  old,  when  the  femur  can  be  dniwn  well  down,  he  makes 
a  three-inch  iucision  downward  and  outward  from  the  spine  <d'  the 
ilium,  divides  the  fascia  lata  along  it  and  also  backward,  divides 
the  capside  in  front,  deepens  the  acretabnliun,  and  puts  the  head  of  the 
femur  in  place.  In  children  between  six  and  eight  years,  when  the 
femur  i'annot  l>e  l>rought  fully  down,  he  exposes  the  capsule  in  the 
same  juauncr  while  strong  fraction  is  niitdc  in  slight  ai)duction  against 
contitcf-tnictioii  by  a  pei'inea!  bund,  and  after  division  of  the  capsule 
continuous  tniction  until  the  head  is  brought  down.  In  eases  over 
nine  years  <if  age.  with  marked  shortening  and  slight  mobility  down- 
ward, |)reliniinary  traction  by  about  thirty  poinids  is  made  for  a  fort- 
night; (lieu  continuous  Ibri'iblc  traction  is  made  during  the  oinration, 
and  the  capsule  is  ilividcd  along  tlic  lung  axis  of  the  neck  and  trans- 
vers4'ly  near  the  ilium.  It  is  itn|tortant  to  make  a  deep  excavation 
with  a  sliar|t  n|>per  margin  for  the  new  acetabnlmn.  The  limb  is  fixetl 
in  slight  abduction  for  u  month,  and  then  massage  and  passive  motion 
are  begun. 

Myers  recommends  for  old,  deformed,  or  painful  cases  Kirmisson's 
sul)trocliaiiteric  ostcotouiy,  or  Hoff'a's  new  o(><'ration  of  removal  of  the 
head  ;unl  ncivk  and  of  the  posterior  portion  of  the  capsule,  the  limb 
being  then  dressed  in  abduction  to  insure  close  contact  between  the 
trochanter  anil  ilium. 

Congenital  dislocations  of  other  joints,  except  the  knee,  have  rarely 
received  any  trratiuetil.  A  few  backward  di<loc!itions  of  the  shoulder 
have  tieen  rcdiii-ed  liy  open  ujH'ratiun,  nut  a  ilitlimlt  task  in  a  esise  of 
my  own,  for  (he  glenoid  foss'i  was  well  furmed  and  contained  within 
the  ca]>sule  ni'  the  existing  joint.     (See  ( 'liajitcr  XLIV.) 

In  dislocations  of  the  tibia  forward,  with  extreme  hy]>er-ext€nsion 
of  the  kne<>,  a  complete  cure  can  usually  be  etl'eetcd  Ity  forcible  straight- 
ening of  the  limb  and  retention  i'or  a  short  time  liy  splints. 

■  Lorcnz:  Volknimin'ti  kliii.  Vortrage,  1895,  Nu.  117,  and  Warbnssc,  in  Anuals  of  Sur- 
ICery.  .luiiu,  1895. 
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SrONT A  N  EOUS  DISLOCATIONS. 


These  are  (li.4i(f;ition.s  vvhiclr  liiive  oeciirrc<I  witlioiit  tlif  iiiti-r\intiHn 
of  a  rei-ogiiizaliie  tniumattsiu.  It  !.■»  ^MR-rally  luhl  tlcit  some  nf  ilic 
oonstitnent  piirts  oi"  llir  joint  intiht  liiivc  prcvicm^ly  liccii  wi  iiltvird  liv 
iliswisL'  !is  to  f'iicilitatf  tliu  ucciinnicr  ;  lint  wliilt'  tliis  in'cliitiiiiary  climitre 
«l<ies  iloiihtte.xs  o<x-)ii-  in  llic  ;,nvat  tiiajcirily  of"  ca.si's,  yet  tln'iv  i.-  iva.-^oii 
tolliitik  that  .siM)Htjinoi>iiMli.slo<'ation  may  tako  place  without  it,  thnmjrli 
the  coiitintioiiis  action  oi'  tlie  inti.sirles.  whcii  tlu'  liiiil)  hm*  been  loiij;  kcfit 
ill  a  favoralilc  position.  Roser '  sjiy.s  lie  lias  .seen,  in  three  eaiscs,  spon- 
laiieons  (tislucatioii  ot' the  Iiip  pro(hiefil  hy  the  reHe.v  iiinsctilar  ootitnif- 
tioas  excited  hy  jirosnre  on  the  anterior  portion  of  the  spinal  eonl  in 
patients  afVeetei,!  with  kvphosi,-.  aii<l  eoiise(puiil  paralysis.  The  liislo- 
ealion.s  ocenrreil  .slowly,  without  pain  or  bWellinj;  of  lite  region,  and 
without  a  si^n  of  coxitis. 

The  term  "  spontaiieoits,"  allhmmh  not  entirely  free  fi'oin  ohjeetioii, 
is  in  general  tise,  an<l  i.s  ii.-nally  I'l'd'erred  to  otliers  that  have  Ween 
propiisi'd,  such  Hii  p(illiit/iii/if(il,  ■•'iiiiijtldiiitilic,  iiijltniiiiiiilnr//,  and  rouxcni- 
tiri-  or  8iVi.ni<Uiri/.  \'olknianii  ■  lias  elassilied  ihein  aeeordiii^  to  the 
pritnary  changes  which  precede  and  facilitate  their  ficcnrrenee,  as  di.s- 
loc;iti<ins,  1st,  liy  distention;  2d,  liy  destruction;  'M,  liy  deformity; 
inehidinjjj  in  tlie  Hist  tliose  cilsc.s  in  which  the  joint  has  liecoine  hK)se 
thronch  distention  of  its  cajisiile  and  li<ranients  hy  an  elliisinn  within 
it,  as  in  tlie  ern]itive  fevers,  rhenniatic  lever,  pya-niia,  and  the  puer- 
peral .state;  in  the  second  those  in  \ihich  the  sha(>eof  (he  articnhir  I'nd 
<^l'  the  hone  has  been  clian<red  hy  caries,  as  in  hiji-jotnl  disease  ;  aial  in 
the  tliird  tho.se  in  which  the  shape  has  heen  I'lianjjed  by  non-sn((pnni- 
tive  disea.se,  as  in  arthritis  deformans.  To  tliese  may  he  jidded  a  -1th 
class,  seen  mainly  in  adolescents,  in  which  the  sha|)e  or  y:ro\\lh  of  the 
hone  lias  been  so  modilicil  by  tlic  ellcets  of  pressure,  riniscnlar  etfort, 
or  uravilv  that  a  permanent  dis[>laceiiHMit  takes  place;  and  a  ."»tli, 
"  |)aralvtie"  or  "myopathic,''  in  which  tlie  dislcK-ation  is  ma<le  pos- 
sible by  paralyses  of  some  or  all  of  the  arlicidar  ninscles,  and  is  some- 
times ctt'ei'led  hy  the  contraction  of  those  whirh  have  not  been  paralyze<l. 

AlthoUfrh  the  propriety  ot' apt>lyiiiL''  the  term  di-lueiition  In  a  change 
in  the  relations  of  two  houes  whose  currc^fMindlni;  articular  portions 
have  already  lieen  destroyed  has  been  <|iie>tioned.  and  alfhoitgh  the 
change  of  place  <loes  not  come  wilhin  the  definitiiui  of  dislocation  |ire- 
vion.sly  given,  and  althongh  the  condition  has  bitt  little  in  common 
with  tranniatic  dislocations,  either  in  symptoms  or  in  tivatnient,  yet 
the  term  has  been  almost  univer.silly  accepted  and  retained  in  prefer- 
«;nce  to  the  proposed  .sub.stitutes. 

'  Riwcr:  rViitnitlitutt  (.  fliiriiriiii'.  IS*".,  v.  hlt9. 

'  Viilkiiiniiii :  I'itim  iiiid  llilliiitti's  ChiiurKi)',  vnl.  ii.  part  ii.  |>.  (I'M. 
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In  all  the^  varieties  the  immetliate  cause  of  the  dislocation  is  the 
action  of  gravity  or  inn!>cular  contraction. 

Dislocations  by  Distention  ( Volkmann).  Conoerninfr  the  pathology 
of  tlii<  ckis^  i)iit  littk-  i-  known  l)_v  direct  examination,  l>ecan.*e  of  the 
lack  of  autopjtics,  but  the  clinical  history  is  well  cstal)li8he«l.  The 
joint  hy  far  the  most  fre<juently  involved  is  the  hip;  a  few  cases  have 
been  observetl  at  the  shoulder  and  knee.  In  the  most  coniuiun  form 
the  course  of  the  symptoms  is  a  follows:'  A  patient  is  attacked  \>y 
febrile  articular  riicumatism  or  acute  mono-articular  arthritis  ;  the  {Klin 
is  preat,  the  liml*  iLssunies  a  faulty  |x>sition  ;  after  a  few  days  the  jiain 
suddenly  ceai^es,  and  on  examination  the  n-gion  of  the  affecte<l  joint  is 
found  to  present  a  <leformity  similar  to  that  which  characterizes  a  trau- 
matic dislocntion.  If  the  condition  is  leA  without  treatment,  the 
inflammation  comes  to  an  end  without  leaving  either  osteitis  or  suppu- 
i:ation.  but  with  i>er.-i-ting  deformity  ;  if,  on  the  other  hand,  the  «lislo- 
Cittion  is  rcduct^i.  the  deformity  is  thereby  entirely  removetl,  and  in 
time  complete  ret-ovcry  is  obtained. 

In  other  wises  the  dislocation  takes  place  in  the  course  of  some  of 
the  eruptive  fevers  or  other  febrile  condition,  sometimes  without  pre- 
vious notalilc  pain  in  the  joint  and  without  the  knowletlge,  at  the  time, 
of  the  patient.  William  Keen'  collected  forty-three  eases  of  arthritis 
occurring  as  a  ctimplication  of  typhoid  ft-ver,  in  thirty  of  which  dislo- 
iMttion  tiKik  place,  twenty-seven  times  at  the  hip,  twice  at  the  shoulder, 
and  once  at  the  knee. 

It  thus  apjHsirs  that  these  dislocations  resemble  those  that  are  tmu- 
matic  in  their  sud<len  ixN-urrence.  the  absence  of  any  lesion  of  the 
Ixjnes.  and  the  |)ossibility  of  immediate  and  |>ernianeDt  re«luction  with 
•jomplete  restoration  of  function. 

The  presenre  of  a  large  etl'u<ion  in  the  joint  and  the  elongation  of 
the  ligaments  have  l>een  assume*!  by  all  observers,  and  the  actual  pres- 
ence of  an  effusion  r)f  some  amount  has.  been  clemonstrate<l  in  some  of 
the  exceptional  c!V>^s.  knee  and  shoulder,  where  such  demonstration 
was  |x»ssible.  On  the  supimsitirm  of  this  effusion  and  of  the  ndaxa- 
tion  of  tile  ligjtments  |)ro<lu<t'<l  by  it,  the  pnxluclion  of  the  dislocation 
has  ijeen  explainiHl.  Verneuil  has  further  calle<l  attention  especially 
to  the  unop|M>se<l  contraction  of  certain  nmscles  as  the  imme^liate 
cause. 

If  it  is  remembered  that  at  the  hip  these  di.slm-ations  are  a1\^-ay» 
Ixickward  ujxm  the  ilorsum  of  the  ilium,  and  are  prece<leil  by  the  lonjr 
maintenance  of  the  limb  in  the  |)osition  of  flexion,  adduction,  anil 
inwanl  rotation  which  so  greatly  fiivor  the  iw'currence  of  this  disl(K*n- 
tion,  and  that  the  muijcles  are  stimulate*!  to  contraction  by  the  pain  of 
the  arthritis,  it  does  not  ap|iear  impn»bable  that  this  contraction  ia  not 
only  the  immediate  but  also  the  prepondenmt  cause  of  the  acc-ident, 
and  that  the  arthritis  favors  it  not  by  ovorstn'tehing  the  ligjmients  but 
onlv  hv  supj)!ving  an  amount  of  liijuid  that  mmovos  the  obstacle  created 
by  atmospheric  pre^ure.  These  two  conditions,  pjiin  and  effusion, 
would  explain  why  the  dislocation  does  not  also  occur  in  the  course 

'  Vcmruil :  Bull,  rie  U  Soc.  dr  fliirurpir,  IS.-'a.  p.  TSI. 
L  *Kwii:  Tuner  Lrcturcs,  Smithsouian  Iiislitatiou,  A(iril,  1S7S. 
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of  ariynaniR-  diseases  in  whifli  the  liiTil)  dften  remains  for  a  long  time 
ill  the  flexed  ])i).-iitioii. 

Certainly  the  theory  of  the  ]iro(hieti<>n  of  tlie  disloeation  i>v  .-itiiple 
overtlisteiition  is  ineiiiii[Kitihle  wilii  the  easy  reihietiun  and  inainte- 
nnnee  of  the  reduction  noted  in  several  eases.  It  was  nnfortuuate  for 
some  of  the  |ialiei)t.s  that  their  surgeons  iield  to  this  theory,  and  were 
loyieal  eniiiii;;h  to  refniin  from  allfiiiiittng  reduetioti  atnl  to  leave  tiie 
patients  permanently  erippled. 

A  few  eases  have  heen  observed  in  which  an  acnte  purulent  artiiritis 
has  l)eeii  followed  hy  disloeation  ;  hut  in  such  cases  it  is  always  |)08- 
sihlc  that  the  capside  has  Immmi  in  part  destroyed  hy  the  suppunition. 

Paralytic  or  "myopathic"  dislocations  are'ohserveil  especially 
at  the  shoulder.  The  htinieriis  is  liehl  up  and  ke|)t  in  coiit-iet  with 
tlie  glenoid  eavity  liy  the  tonieity  of  the  attached  nniseles,  and  when 
this  tonicity  fails  the  weight  of  l!ic  limli  causes  sc|vafatioii  ot'  the  Inmes 
and  subluxation  (»r  complete  disloeation.  The  cavity  of  the  joint, 
thus  enlarged,  is  filled  hy  an  eft'usion,  lint  tliis  effusion  is  the  conse- 
<[i]ence  of  the  separation  rather  than  a  fav<iring,  precedent,  and  e^uisa- 
tive  condition,  for  it  is  (iresutnablv  dra«  ti  from  the  snrrouniling  tissues 
by  suction,  just  as  u'llcina  iip|)ears  under  a  dry  eup. 

At  the  liiji  they  are  produced  by  the  unu|ipos<'<i  contraction  of  those 
nniseles  whicii  have  not  been  jiarnlyzed.  In  Roser's  thri-e  cjises  of 
spina!  caries,  mentioned  above,  the  dislocation  was  dorsal,  and  tiie 
iunnediate  cause  was  the  contnietion  of  the  a<lduetors  no  longer 
opposed  by  the  (lelvie-lrocliauterie  muscles.  The  opposite  form,  dis- 
location upon  the  ptiliis,  due  to  pamlvsis  (tf  tiie  ad<luetors  and  (lie 
conseipicntly  un(i|i|>i>sed  coutraclion  of  tlie  nniseles  on  the  outer  side 
and  back  of  tbe  hifi,  has  been  reported  by  Bradford  '  an<l  Keclus.- 

Another  variety  may  be  nioiitioned,  in  which  by  the  iinfi/ual  (/nnrth 
of  )>iim!/rl  hovrit,  the  tibia  and  tibnia  or  the  radius  ami  ulna,  one  of 
then*  is  slowly  dislocated. 

Voluntary  dislocations  is  the  name  given  to  tiiose  which  the  indi- 
vidual can  jirodiu-e  and  re<iuee  at  will.  Tliose  in  vviiich  the  jteeu- 
Harity  has  originated  in  a  previous  traunialie  disloeation  are  tine  to 
rii|itiire  of  some  of  the  ligaments  or  attached  nmscles  and  have  been 
described  among  the  eonseipienees  of  traumatic  dislocations  ;  but  a 
nund>er  of  eases  have  been  recorded  in  which  this  cause  could  not  Ije 
invoked  in  explanation.  Tlie  only  ease  I  have  seen  was  a  man  about 
thirty  years  of  age  wlio,  a  few  years  ago,  frecpiented  tbe  medical 
sciiools  of  New  York  and  addinl  to  his  income  by  exhiljiting  his  pecu- 
liar power  before  the  classes. 

Dislocations  by  destruction  an<I  dislocations  by  deformity  are 
of  less  jiracttcal  interest  to  the  surgeon  iiecause  less  amenable  to  treat- 
ment, and  are  to  be  regarded  rather  as  incidents  in,  or  symptoms  of, 
other  diseases  than  as  morbid  entities. 

In  the  former,  (IIhIochIIoiik  hi)  (Ic-Hinictinii,  Volkinann  included  those 
dislocations  vvhicli  occur  in  the  course  of  chronic  tubercular  disease 


>  Bi-sttford  :  Doiloii  Mi-<lieiil  niid  Surgical  .luiirnnl,  1SS3,  vol.  cviii.  p.  73. 
"  Keclus:  Hcvnc  dc  Mid.  «t  de  Cliir,  1B7B,  p.  176. 
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of  joints  or  as  a  fonse<nicn(v  of  acute  tnimiuitif;  suppurative  arthi 
Fr(t|iii-nt  c'xanipli's  arc  sc-cn  at  the  [ii|i  ami   kiicc. 

Ill  consc(|iiencc  of  the  (lestnictiuii  uf  the  articular  lif^anient.s  or  of 
tlie  Ijoness  themselves  an  altnorriial  luuhility  is  creatcil  wLicli  allows 
the  hones  reailily  to  be  (Ii^<plaf'e^i  liy  the  action  of  gravity  or  l>y  mua- 
ciilar  eonti-acii.in.  At  the  iiip  this  displacement  is  usually  upwurd 
anil  hack  ward;  at  the  knee  the  well-known  snbluxation  of  the  tibia 
hackwaril  or  upward  i.-  pr«Mliieed  hy  the  contra<'tion  of  the  hamstring 
iniiscle.-,  or.  if  the  patient  lies  long  upon  one  side  and  the  destruction, 
is  well  advaiicc<l,  the  <lisplaceraent  may  he  lateral  to  the  distance  ofj 
inch  or  even  more. 

In  the  latter,  dhlocntlnnfi  by  dcfonnit;),  Volkmann  includwi  the 
loi-ations  which  occur  in  the  course  of  i?iicli  affections  as  the  mor 
voj-fT.  xniiliH  and  in  the  arthropathies  of  nervous  origin,  "Charcot's  die^ 
ease,"'  in  which  the  articular  ends  of  the  Iwues  disiipjM'ar  by  absorption 
witliotit  siiji|>iiriition. 

The  ivmaining  ftjrm  has  been  specially  stinlieil.  so  far  as  I  know, 
only  by  Madeliing,'  ami  only  at  the  wrist  ;  the  disl()cation  was  alwuM 
of  the  iiirpns  forward,  and  was  accunijtanied  by  niarke*!  ohaiigcs^H 
tlw  sliajK'  of  the  i':idiMs  and  of  the  bones  of  the  first  row  of  the  CiirpuB 
The  cause  appeared  to  lie  overexertion,  or,  rather,  prolonged  and  frc- 
fpicnlly  repeated  exertion  in  patients  who,  presumably,  were  predis- 
posed to  the  change  by  defective  vitality  of  the  bones,  Volki 
includes  such  cases  under  the  general  head  of  dinturbancejs  of  grc 
of  juint^} 

■  Ma<lcliiii|; :  Dcntiiohe  newcllRchart  fur  Ciiirurgie,  1878,  ]>.  '.259,  uid  Arch.  f. 
t'hir.,  Tol.  xxiii. 

'  Vnlkuiaiiii :  Luc.  cit.,  p.  8B2. 
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DISLOCATIONS  OK   THE  LOWER  JAW. 

DrsUKi'ATioNS  of  the  lower  jaw  coii.stltute  from  3  to  6  jwr  cent,  of 
all  tlislociitioiis  actiordinj::  to  iImj  lahles  in  Chapter  XXVIL  Tliey 
jiijiy  he  tilldlcrtil  or  unUuti-rtil,  tiie  foriricr  lieinj;  the  more  eoninion,  in 
the  proportion  of  about  5  to  2  iicrunlinj:  to  Malpiif^iie,  who  fiitiiiti  /j4 
bilateral  in  a  total  of  7f)  ea^es  which  lie  eolleeted.  Of  these  54.  ^31 
were  in  winnen,  !>n(l  this  greater  IVeijncnev  in  the  ietnale  sex  is  niiiver- 
gally  ret'urrnizod.  The  injury  is  rare  in  infancy  and  nld  aj:e  ;  it  has 
been  observed  in  j)alieuts  eighteen  and  scventy-twn  years  ol<I,  an<l  has 
b<.*en  caused  in  the  new-born  child  by  obstetric  manipulations. 

In  the  great  ntajority  of  cases  the  dislocation  is  forward,  ihe  i-ondyle 
of  the  jaw  passing  In  front  f>f  (he  articular  eminence  at  the  rrmt  of  lite 
zygoma.  A  few  insfane<'s  have  been  re]iortinJ  of  d<inble  or  single  dis- 
lociitifU)  liaekwarcl  with  fracture  of  the  wall  separating  the  articular 
cavity  frrmi  the  external  auditory  canal,  of  dislocation  upwanl  into 
the  ou'ity  of  the  cnuiinni,  and  of  unilatend  dislocation  outward  with 
or  perhaj»s  without,  fracture  of  the  body  of  the  jaw.  These  are,  how- 
ever, entirely  exce|)tional  and  tuny  be  lirieHy  described  before  proceed- 
ing to  the  consideration  of  the  ciptrunoii  form. 

Dislocation  Backward  with  Fracture. 

Dislocation  Imckwani  with  fnictiire  of  the  posterior  wall  of  the 
articular  cavitv  is  c^insed  by  great  violence  received  upon  the  chin  and 
acting  from  before  backward.  (_>ne  or  both  contiyles  may  be  driven 
through  the  wall  into  the  external  auditory  eanni,  breaking  the  Ixine 
and  laccniting  or  pushing  backward  the  outer  cartilaginous  portion. 
The  jirriduction  of  tlte  ie>iou  is  probably  »?asier  when  the  luolar  teeth 
are  lacking  from  the  upjwr  or  lower  jaw,  or  if  the  month  is  partly  ojk'D 
when  the  \Ao\\  is  received.  The  syinj)toms  are  pain  in.  and  bleeding 
fnrni,  the  car,  immobility  of  the  jaw,  tin-  mouth  being  held  ])artly  open, 
and  displacement  backward,  as  shown  by  the  relations  of  the  front 
teeth  to  each  other.  The  absence  of  the  condyle  frimi  its  normal  posi- 
tion can  be  recogni/ied  bv  the  touch,  arid  the  auditory  canal  is  seen  or 
felt  to  be  obstructed  by  the  disjilaccnrent  of  its  anterior  wall. 

Dislocation  Upward. 

Le  Fcvre '  re{>orte<l  an  interesting  and  very  exceptional  ca.''e  in 
which  the  injury  was  caused  by  a  fall  from  the  second  story  of  a 
building,  (he  blow  being  received  upon  the  chin.  The  jaw  was 
<lisplaced  slightlv  bn<'k\vard  and  to  the  left,  the  teeth  were  close 
t^»gether,  ami  the  mouth  could  not  be  opened.  Slight  lileediug  from 
the    lei't  ear.      The   dia<rnosts  of  fracture   of  the   ciuidvle    was   matle. 


'  Le  Fivre-.  Jnuniul  liebduiuudiiire,  1834,  vol.  Hi.  p.  333. 
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Tlie  patient  was  ilisniissed  in  tlio  fourth  week  still  experiencing  diffi- 
culty in  iiiiifiticution 'and  dcghitition.  Sub.seqiiently  he  sufferea  from 
violi'iit  lit'adaclif,  }iad  several  attacks  of  ooiivulsions,  and  died  about 
six  iiiontii^  after  tfie  receipt  of  t!ie  iiijiirv.  The  autopsy  showed  that 
tlie  roof  I.A'  tlie  {.di'iioid  c^ivity  had  Keen  fractured,  the  condyle  ha<l 
passed  into  the  erauium  between  tlie  fragments,  the  neck  of  the  con- 
<lyle  was  in  part  destroyed,  the  dura  mater  was  extensively  intlanied  and] 
thickened,  and  there  was  a  large  abscess  in  the  middle  Iol)e  of  the  brain.  ] 

Dislocation  Outward. 

Robert'  reeeivetl  at  tlie  Ilupitjil  lieaujon  a  patient  who  had  Ix-en  in- 
jured by  the  passage  oi"  the  wlifel  of  a  cart  across  the  right  side  <jf  his  ^ 
face.  The  cliiii  was  deviated  to  the  right,  and  tlie  tnotith  was  held  opea.^| 
The  let't  roiidyte  of  the  lower  jaw  wmkl  be  ilistinctly  felt  under  the  skin  ^B 
above  the  r<»ot  of  the  zygonia.  Greatly  siirjn'isod  at  this  displac«ment 
Robert  sought  for  and  fuiiiid  a  vertical  frjictnre  of  tlte  body  of  the  bonej 
on  the  right  side  just  in  front  of  the  ranius.  The  left  c<ironoi<l  jirocess] 
remained  under  ttu'  ti?ni|n)ral  fossa,  the  sigmoid  notch  cnissing  and  ein- 
braeiiig  the  zygoma.  Reduction  was  maiie  by  pres'sing  the  left  ramus out- 
wani  until  the  condyle  was  freed  from  its  contact  with  the  upjjer  surlacaj 
of  the  zygoma,  and  then  drawing  it  downward  and  inward  to  it.s  place." 

Neis^  reported  a  similar  case  and  collected  others. 

Dislocation  of  the  Jaw  Forward. 

This,  the  common  form,  is  usually  Cimse<l  by  muscular  action,  as  iai 
laughing,  scolding,  yawning,  or  vomiting,  or  exceptionally  liy  violence 
in  widely  rvpeiiing  the  moiiih  to  introtlnee  s<jme  large  object,  such  as  ao, 
a[>ple  or  the  list,  or  in  drawing  a  tooth,  or  by  a  blow  ufwn  the  jaw. 

In  order  to  imderstaml  this  mechanism  it  is  necessary  to  recall  the^ 
ctmstruction  and  n(inn;il  actifiu  of  the  joint.    The  lower  jaw  is  attiiched 
to  the  skull  by  a  synovial  capsule  which  is  strong  on  it**  outer  side  (the^^ 
external  lateral  ligament),  by  an  internal  lateral  ligament  not  in  iinrae-^^ 
diate  relations  with  the  joint  but  cx1en<ling  from  the  spinous  process  of 
the  sphenoid  bone  to  the  margin  of  the  inferior  dental  foramen,  and  by 
the  stylo-maxillaty  ligament,  a  strong  band  extending  from  the  stvloid 
|>rocess  of  the  temporal  bone  to  the  posterior  border  of  the  ramus  of 
the  jaw.    Till- joint  is  occupied  by  an  intra-articnlar  cartilage  or  menis- 
cus which  overlies  the  upjicr  surface  of  the  eotidyli'  and  accomjianies 
it  in  its  normal  movement  forward  from  the  glenoid  cavity  to  the  omi- ^^ 
nentia  articularis  when  the  mouth  is  o|>ened.     In  front  oi  the  pt»int  to^| 
which  the  condyle  thus  moves  forward  the  surface  of  the  eininentia^^ 
articularis  is  inclined  slightly  upward  to  become  continuous  with  the 
much  narrower  lower  surface  of  the  zygoma.     The  fibres  of  the  mus- 
cles attached  to  the  ramus  which  close  the  tnouth  run  upward  and  for- 
ward, and  only  tho.se  belonging  to  the  deep  |iosterior  portion   if  thei 
inas.seter  are  vertical  or  inclined  backward. 


*  Robert:  Arcbives  K^n^nilea  de  MM.,  IMii,  vol.,  vii.  p.  44. 

'Neia;  Luxation  du  Msxill»ire  inf.  eu  huutou  dans  la  IVMse  toinponile.  Th^  de  Puis, 

len*.  No.  aiis. 
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Since  the  condyle  moves  forward  vvhon  the  t-hin  ilrsi't-nds,  tlie  centre 
nf"  luiition  of  till'  juw  is  not  in  llif  ruiitivlv,  iiiit  at  m  point  hciow  it  at 
or  near  the  ficntjil  t'oniinoii,  and  as  tlie  angle  ol'  the  jaw  ih  at  tlie  same 
tinie  moved  huekvvard  tlie  !ixir>  of  the  ramns  notably  eiianges  its 
relations  tti  tlie  (iirwtion  ol'tiie  fibres  of  (he  ma.sseter,  bringing  the  line 
of  the  posterior  ones  Ix'liind  the  centre  of  motion  where  their  conlnio- 
tion  tends  still  further  to  open  the  month  or  to  keej>  it  open.  .Still, 
the  enuse,  when  nuisenlar,  is  nitlier  to  he  fotnid  in  tiie  excessive  action 
of  the  external  pterygoid,  aided  hy  relaxation  of  the  external  lateral 
lig:nnent,  which  latter  condition  i>  prudueed  by  (he  wide  o]>ening  of 
the  month,  us  will  be  ex|)lained  more  fully  in  tiie  iVdlowing  M^ctictn. 

Pathology.  The  opjj^jrtnnities  directly  to  examine  cases  of  fii.slocn- 
tion  of  the  jaw  have  been  very  few,  and  experiments  upon  the  cadaver 
cainiot  entirely  take  their  place,  but  it  ajipears  to  he  established  that 
Malgjiigne's  opinion  that  the  condyle  did  not  advance  more  than  one 
or  t«o  millimetres  beyond  the  point  on  the  articular  eminence  which 
it  normally  reaches  is  not  correct,  bnt  that  the  advance  is  eonsidei-ahly 
greatiT.  In  an  autopsy  made  by  Demanpiay  in  a  case  of  recurrent  dis- 
UK-ation  (he  condyle  was  in  fritnt  of  tiic  transverse  part  of  the  zygoum; 
the  inlerarticidar  tli.-k  was  behind  it.  It  also  n]»|)ears  that  the  rujiture 
of  the  eapside,  when  it  oeciirs,  takes  place  in  front  betvseen  the  menis- 
cus and  the  condyle,  bnt  sometimes  the  menisens  accinni>anies  the  cim- 
tlyle  without  rupture  of  the  capside.  Tliis  make^  the  persistence  of 
the  dislocation,  ami  especially  the  fixation  of  the  jaw,  difficult  to 
explain.  The  earliest  theory,  that  of  Petit,  the  contraction  of  the 
jjosterior  fibres  of  the  masscter,  is  generally  reji'cted  as  iuadetiuato. 
Another,  also  advanced  by  the  earlier  writers  anil  recently  brought 
forward  agi»in  by  N^'laton  and  accejited  by  Malgaigiie,  and  supported 
by  at  lejist  one  s])ecimen  which  i.s  figured  in  Malgaigne's  Adas,  Plate 
XVII. ,  fig.  1,  is  that  the  coronoid  process  becomes  cngjiged  under 
tlie  malar  bone.  That  this  may  be  an  occasional  adjuvant  C4inse  must 
l>c  admitted  on  the  fai-ts  |>rcs<>nted,  bnt  that  it  is  not  tlie  sole  cause, 
and  probably  not  even  a  fretpicnt  one,  is  proved  liy  ex|K'rinients  upon 
the  ca<Iaver  which  have  shown  the  fixation  to  ]iersist  after  removal  of 
the  coronoid  process,  and  by  (he  flict  that  in  Nelaton's  s|)ecimen  the 
process  is  nnnsnally  long. 

The  slightlv  upward  inclination  of  the  anterior  surface  of  (he  enii- 
nentia  articniaris  against  which  the  displaeed  condyle  rests  is  not  of" 
itself  sutKcieut,  and  tiie  most  recent  theory,  suggested  by  Demaripiay  ' 
and  thoroughly  studied  by  Mathieii,"  tlia(  the  return  of  the  condyle  is 
«>|il)ostHl  liy  the  meniscus  beyond  which  it  has  pa.s.sed,  seems  to  be  ojwn 
to  the  olijeetions  that  the  meniscus  is  so  freely  movable  backw.ird  that 
it  would  be  readily  jnislied  bai-k  into  the  glenoid  cavity  by  the  return- 
ing cimdylc,  and  that  in  some  cases  it  ac<'on»panies  the  condyle  in  its 
exenrsiini.  In  a  cjise  in  which  I  was  ntiuble  to  reduce  I'  fVamd  on 
exposing  the  joint  (hat  the  menisens  had  lieeii  torn  from  the  condyle 
and  was  so  lodged   in   the  glenoid  cavity  that  the  condyle  conhl  not 


'  ncniari(iia.v  :   Hull.  <li-  la  S<«-.  dir  Ctiiitirgu'.  isfi.l,  vol.  iv.  p.  119. 

'  Miitliii'ii:  Arcli.  Ron.  dr  Med..  IWJS.  vol.  ii.  p.  r29. 

»  Stimson  :  Traus.  N.  Y.  Surg.  Soc.,  Annals  of  Surgcr.v,  March,  1898. 
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;  of  tfeRnunderbelnadtlwcioadTlr  after  redactiiB.  These 
prow  aoi  thai  tfe  nousco*  is  tliccaifcse  of  ike  *"*^'».  bat  tint  it  maj 
prrrcat  CBMfMte  iwiortion. 

TIk  cave  bmbI  be  fiiaad,  I  thmk,  in  tbe  I^UKOtE,  the  exttsraal 
hnenlMdpeftMs  AepoBterierpttioMqf  the«afie.M>d  tkis  <ni»- 
anisHppnrted  bgr  the  teD«Mi»  of  tibefattnl  lir—fn#  obatrad  hv 
Weber*  simI  XuaoDDeave'  opon  the  e■dBT^R■,  aoa  1^  the  aaatooBieal 
of  the  parta^     The  OMchuiiaa  of  it«  aetioa  'l  cnaceive 


to  b^y 
foDovi :  The  extenal  htenl  ligmnentT  fomta^  the  antmor  |nct  o^H 
the  outer  portioa  of  the  eapnkv  exteods  fnoi  &  artiealar  i  iiiiiii  '"i^B 
Jumunanl  and  badnraid  to  the  neck  of  tbe  oowivle,  its  sttacfameat  t^^ 
the  enuMnee  heiii|^  posterior  to  the  point  at  which  the  lower  ^urtmx  of^ 
the  latter  begins  to  iDciiae  opwanl.     Thts  ligammt  (Fie-  ^4o)  i» 


Pio.  345. 


«bort  to  allnw  the  jaw  to  take  socfa  a  notrition  wIm«  tbe  con<lvIe 
diflkxaued  forward  that  the  long  axis  of  the  neck  shall  coiocatie  wit 
that  uf  the  lieament.  When  the  moath  is  widely  opeoed  the  ligti- 
mteat  u  ndaxea  by  the  approximatioo  of  it5  -{joiots  of  attaohtaent,  uid 
the  eoodyle  paaaes  forward ;  then,  as  the  m<M)th  is  partly  elceed,  tbe 
Ugammt  lip<<r>mes  tense  beforv  tbe  otodyle  has  moTed  hack  past  it.  and 
thnsit^  farther  moTement  lack  wand  is  prevented,  and  while  it  i^tnains 
thus  diaplaeed  any  force  that  tends  to  clf>re  tbe  month  increaae«  the 
obc<tacle  to  rephoement  by  making  tbe  iKament  more  teorie  and  pTc»- 
ii^  the  boms  Bore  6nnly  together.  Soch  a  force  is  naturally-  ana  cnn- 
ataatly  exerted  by  the  powerful  mu<)cles  of  mastication,  stimnlated  |^^ 
ooatnetion  as  they  are  hy  their  forcible  elongation  an<l  th«>  fvun  an^^ 
anxiety  of  the  patient.  Tbe  practical  inference  to  be  drawn  from  this  ' 
explanation,  if  it  is  oonect,  is  that  reduction  should  he  9t«|rfat,  not  I 
cTvwding  the  boily  of  the  jaw  downward  and  backward  bv  prvs^u 
upon  the  molar  teeth,  but  by  first  depre»;in);  tlie  chin  if  poesi 
openii^  the  mouth  wider,  !>•>  as  to  relax  tbe  ligament,  and  then  pn.„, 
ii^  the  condyle  Ijackward  and  ckising  the  month  as  it  passes  the  airtic^ 
akr  eminence  on  its  way  back. 

*  PerWir:  Ball,  de  !•  Sec  de  ChirtiTxwv  Um.  r^  SSS- 

1  m*hrt:  HaadksHi  d«r  allf  aad  ifwr.  Otir.  t«L  ui.  Aht.  1,  |>.  agg^ 
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Symptoms.  TIk-  .svinjitittiis  of  liilatfiiil  tlisloojilion  forwni'J  urc  tliitt 
tile  iiioiitli  is  liuld  oped,  (lif  lowi'i'jaw  iniini)v:il>lc  and  [(niji'cti'il  isome- 
wiiat  forward  ;  i'xtr|iti(MialU\  (.mly  tlie  pr«ij(H'iiun  is  [HH'si'iit,  and  the 
inimtli  ciiii  be  (^Uised.  SihhcIi  is  itidistiiicl,  s\v;d!<>vviii<i  diniciilt,  and 
cliewiiifT  iru|)<)ssihlo.  Tlif  <'(indyk'  can  Ix'  fi'lt  in  ailvanru  of  its  usual 
piisitiun,  and  a  depression  nvarkinji  the  empty  ;rlenoid  eavity  can  lie 
t'elt  in  front  of  the  ear.  Tlie  ciiucks  are  liattened,  and  the  saliva 
esaipes  from  the  mouth.  The  masseter  and  temporal  muscles  are 
Usually  tense,  and  the  upper  anterior  piu'tion  i>f  the  former  is  raised 
by  the  curonotd  prueess. 

Fio.  246. 


I 


BtUleral  dUlucAtiou  uf  the  Iowit  Jaw.    (R.  W.  SMrrM.) 

If  the  disloeation  is  unilatend  the  physical  signs  are  found  upon 
only  one  si<le,  tlie  ehin  is  turned  to  tlu;  o])[H)site  side,  and  the  func- 
tional tlisaliility  is  le.su. 

Prognosis.  The  prognosis  is  favorable  both  as  rojrards  the  reduetion 
of  the  disloeation  and  the  de^^ree  of  dis;ibility  if  it  remains  ntn'edtieed, 
but  somewhat  unfavorable  in  that  reeurrenee  is  (juite  jirobable.  If  it 
n^niains  unri'dueed  the  parts  apjiears  slowlv  to  adjust  thenin/lves  to  (heir 
new  relations  and  finally  tu  |>erjnit  more  or  less  s^itisfactory  approxi- 
mation (.if  the  jaws  antl  restoratittu  of'  the  fiuietions. 

Treatment.  The  disloeation  is  one  which,  as  a  rule,  can  be  ea.sily 
rc<luced,  onir  indeed  in  which,  as  has  been  already  -^aid,  retluetion  ha.s 
often  occurred  s[)outanc(iuslv.  'J'lie  melhod-i  einpioyed  have,  perhaps 
in  consetpieni'c  fd'  this  fact,  been  nimuTmis,  and  have  varied  prcatly  in 
the  objects  aimed  at,  if  not  in  the  aelnal  mechanism  by  which  (liey 
have  accomjilished  (he  reduction.  It  can  be  shown,  I  think,  that  many 
of  the  methods  and  procedures   have  been  sueeessful   not  beeau.se  they 
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met  the  ideas  <rf  tlieir  originators  cotiwriiing;  the  obstacle  to  he  over- 
come, l)iit  betatisf  they  overcame  or  avoided   another  olwtacle  which 
had  not  l»eeii  recognized.    Witii  few  exceptions  the  aim  of  the  diflerent 
methods  has  been  directly  to  dejircss  the  condyle  and  then  to  press  it  ^_ 
backward,  and  this  aim  has  been  aecoini)lish«l  by  direct  pressure  down-  fl 
wanl  npon  the  molars,  or  indirectly  by  raising   the  chin  after  having" 
j)laeed  a  wedge  between  the  i)ack  teeth.     Tliose  who  fonnd  the  obstacle 
in  the  hooking  ol'  the  coronoid  process  under  the  malar  l)one  sought  to 
disengiige   the   ])rocess  by  opening  the  month   more  widely,  and  then 
jn-es.sed  the  jaw  backward  ;  while  otiiers,  again,  pres.sed  the  bone  directly 
backward  by  placing  the  thumb  and  foretiiiger  ol' one  liand  against  the 
coronuid  processes  and  then  (.'Icvated  tlie  chin  by  a  slight  blow  n|Hjn  it 
I'roni   bciiuath.     It  is   noteworttiy  that   some  of  the  gentlest  methods,  M 
some  which  a|)proach  most  closely  to  tliat  which    1  conceive  to   be  the  ^| 
rational  method,  were  em|)!oved  by  the  earliest  surgeons,  even  by  Hij)- 
poci-ates,  and  were  again  and  again  resumed  rmly  to  be  asofteu  neglected^— 
and  forgotten.     Hippocnitcs's  method,  as  (jnoted  by  Malgaigne,  was  ta-^^ 
lower  tluM'hin  a  Utile  in  order,  according  to  Galen,  to  free  tlie  coronoid 
process  from  the  malar  bone,  and  then  to  press  tiie  jaw  backward,  the 
patient  Iteirrtc  meanwhile  encouraged  to  relax   his  niusi'les   an<l  yield 
himself   as  completely  as  possible    to  the  ctibrt  made  in   his  lx;half. 
Although  the  intention  and  the  8up]>o.sed  effect  was  to  free  the  coro- 
noid process,  yet  the  wider  o[KMiing  of  the  month   relaxed  the  lateral 
ligaments  and  facilit^ited  the  backward  pro[»(ilsion. 

In  l.S(;2  Maisnnnciive  again  revived  the  plan,  after  having  observed 
in  many  experiments  npon  the  cadaver  that  thcexlernal  latenil,  spheno 
maxillarv,  and  stylo-in;ixillary  ligaments  were  tense  and  that  after  their 
division  the  disioc^ition  coidd  be  reduced  with  great  case.  He  ascribed 
the  fixation  to  the  pressure  of  the  condyle  agiiinst  the  zygoma,  a  press- 
ure "ntaintained  by  the  combination  of  the  (lassive  resistance  of  the 
ligsimcnts  and  the  energetic,  coiitniefion  of  the  eleva(<ir  muscles,"  and 
proposed  to  reduce  by  direct  backward  |)ropnlsion  after  diminishing 
the  pressure  by  opening  the  mouth  more  widely. 

It  is  nuqiiestionable  that  in  this,  as  in  ntost  other  disl«>cation8,  the 
obstacles  to  reduction  are  multiple,  and  that  contraction  nf  the  nmsoles 
is  one  of  them,  and  that  it  es|)ecially  opi>oses  reduction  Inf-aiise  it 
directly  resists  the  attcmjit  to  place  the  bones  in  the  most  favorable 
position.  It  is  also  true  that  mclhuds  of  re(Iucti(m  are  habitunllr 
succcssftd  which  arc  not  liasixl  upon  correct  anatomlcjd  princi|)lc.<i.  but 
nevertheless  those  principles  exist  and  are  the  s'lme  as  in  other  dislo- 
cations ;  the  opposing  ligamentif  must  Iw  relaxed,  ami  the  bone  should 
tnllow  in  returning  to  its  socket  the  route  by  which  it  escape*!  from  it. 
In  tiie  great  majority  of  ojises,  as  has  been  s:iid,  dislocation  takes  place 
while  the  mouth  is  widely  ojvcn  and  tlie  ramns  is  inclined  npwartl  and 
forward.  Theoretically,  then,  the  same  jtosition  should  lie  given  to  it 
as  a  preliminary  to  reduction,  and  altliongh  the  opposition  of  the  mus- 
cles may  create  pnietienl  dillictdlics  in  the  way  of  accom(>lishing  this 
which  will  prevent  its  universal  use  and  catise  otiier  methods  to  be 
preferred  in  the  simple  cases,  yet  in  all  difficult  eases  an<l  whenever 
tliis  opposition  has  been  annulled  liy  auiestheisa  this  nietho<l  shoidd  be 
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cnipiovt'ii  :  tlio  iiumtli  should  ho  wiilcly  ii[K'iic<I  iind  tlic  jaw  should  be 
pressed  l>ack\var<l,  ur  liarkward  and  slijjlitly  ddwiiward.  This  pn'st*- 
iire  may  \te  convenii-iitly  made  hy  the  thiiinhH  placed  inside  or  outside 
the  montli  against  the  anterior  odjjcs  ui  tiie  ascending  rann,  the  head 
of  the  patient  lieiiip  solidly  supporte*!  I)eliind,  or  by  pressing  with  tlie 
forefingers  against  the  front  ol'  the  ramus,  outside  the  mouth,  and  tiie 
rniildlc  lingers  against  the  si<le  near  the  angle,  while  the  thunibs  ami 
other  fingers  grasp  the  body  near  the  syiu])hysis. 

Ill  the  nu'thod  by  ibreiljie  depression  of  tlie  posterior  portion  of  the 
jaw  the  thumbs  may  be  used  alone  by  placing  them  upon  the  lower 
molar  ti;eth  and  pressing  downward  and  haekwanl.  It  is  well  to 
guard  them  agiiiiist  bruising  by  covering  them  with  chiths  or  leather, 
ami  when  the  redtietiotr  is  aeeonipltshe<l  tliey  sliuuld  he  rajiidly  witli- 
ilrawn  or  slip])ed  to  the  other  side  of  the  leelh  to  escape  being  liittcu, 
an  aeeident  that  has  liappened  to  several  surgeons  and  has  indeed  been 
the  cause  which  led  to  tlie  inveuti»in  of  otiier  jirocednres. 

Instead  of  direct  pressure  with  the  thundis,  hingcti  instniments 
have  been  used,   taking  their  bearings  upon  both  sets  of  molai-s. 

In  eases  of  lung  stan<iing  in  which  adhesions  liavp  formed  and  must 
1r'  rn(itured  In'fore  reductiorr  <'an  he  fuade,  these  forcible  measures  are 
neeessiu'y,  for  the  jaw  cannot  olherwise  be  moved  tlirough  a  range  suf- 
ficient to  accomiilish  the  olvjeet.  Kediiclion  has  been  obtained  as  late  us 
tlie  ninety-tnghth  day  after  the  occurrence  of  the  dishteatiori.  KefrTence 
has  been  above  ma<le  to  the  jn'rsnnal  ciise  in  whieli  reduction  was  pos- 
sible oidv  after  the  detuehed  meniscus  had  been  removed  by  openition. 

Mazzoni  treated  an  irreducible  hihiteral  ilisloeation  (tf  eiglil  months' 
standing  in  a  woman  twenty-seven  years  old  by  excision  of  l»>lli  con- 
dyles, with  an  excellent  functional  result. 

After  reduction  the  mouth  should  l)e  kept  closed  by  a  liandage  and 
the  patient  fed  on  soft  foo<I  for  two  vv  three  weeks.  It  is  not  unlikely 
that  tlie  marked  tendency  to  recnrrence  so  cotimioTdy  obsi'rvcd  is  the 
result  of  inopportune  usr-  of  the  jaw,  [lerhaps  also,  in  part,  of  the 
favorite  method  of  reduction  which  tends  to  elongate  or  rupture  the 
lateral  ligatnents. 

Aiwiandale'  successfnlly  treated  two  cases  of  recurrent  dislocation 
by  opening  the  joint  and  suturing  the  meniscui  to  the  periosleiim. 
''An  incision,  slightly  ciu'ved.  about  three-tjuarters  of  an  iiieh  in 
length,  is  made  over  the  (tosterior  margin  of  the  c.Ntcrnal  latcnd  lig-a- 
ments  of  the  joint,  and  is  curried  down  to  its  capsule.  Any  small 
blecfling  vessels  having  lx»en  secured,  the  cjipsule  is  divided,  and  the 
iuterarticidar  cartilage  is  seized,  drawn  into  position,  and  secured  to 
the  periosteum  .and  other  tissues  at  the  outer  margin  of  the  arlieula- 
ti<in  by  a  catgut  suture."  Irritating  injections  into  the  ^>eri-articular 
tissues  have  also  been  einploye<l. 

Pathological  or  Gonsecutive  Dislocations. 

Pathologicid  <ir  consecutive  dislocations  are  luu'oinmoM,  and  'inly  in 
a   few  cases  ^  has   the  condyle,   eroded  and  tlefortned   by   antecedent 

'  AnimndnU-:  I^iicot,  lfW7.  \.  p.  411. 

»  GnrU  :  I'atli.  Aunt,  der  Gelciiknoiklicitcii.  p.  100.  Cnses  .^  II.  l,";. 
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inflammation,  been  found  outside  its  cavity  and  sometimes  united  hj 
bony  union  to  tlie  skull. 

Congenital  Dislocations. 

The  only  example  of  this  condition  of  which  I  have  found  mention, 
if  a  foetal  monster  reported  by  Guerin  be  excepte<l,  is  one  descril)ed 
by  R.  W.  Smith.'  The  patient  was  a  congenital  idiot  who  died  at  the 
age  of  thirty-eight  years.  The  dislocation  existed  ujwn  the  right  side 
and  was  the  result  of  defective  development  of  the  constituent  parts 
of  the  joint. 

'  B.  W.  Smith  :  Fractures  and  Dislocations,  p.  273. 
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THE    OCCIPUT 


Classification  aud  pathology,  secondary  ciianges,  etiology,  symptomti  and  diag- 
nusiii,  prognuiiiij,  treatment — Dislucatioua  of  the  occiput,  alius,  lower  six 
cervical  vertebrsp,  dorsal  vertebrie,  lumbar  vertebra;. 

TiiK  study  of  dislocations  of  the  vertelirte  is  clost'ly  asi^ociiited  w  itli 
th;it  iif  frac'turup  of  llic  sumc  Ixmes,  heciui.'sn  in  m:iiiy  cjtse^  thf;  dlH'er- 
eiitial  <lia<;ni>?'is  l)ftvvti'ti  a  fVactiiri-  and  a  disli>catiiin  rantint  l»c  made 
with  rertaiiity,  and  bouarii^f  tliu  associated  icsitms  and  c'oiiMM|iU'nros  are 
the  same.  For  some  of  tlie  latter,  tlifrefuro,  the  reader  is  referred  to 
the  ciiajiter  on  Fracttiires  of  the  Vertehne. 

( 'oni'cntiiig  the  fre([iieii('y  of  dishicatious  of  tlie  vertebra'  widely 
ditl'erent  opinions  have  been  lield  ;  some  (Uelpeeh)  denying  even  the 
possibility  of  dislncation  \\iiiiont  fracture,  others  thinking  them  ex- 
tremely rare,  and  others,  aj^raiii,  t:laiining  tiiat  they  are  (jiiite  common. 
The  most  notable  nicmb<.'r  of  the  last  group  is  Porta,  who,  acconling 
to  Blasius,  observed  no  less  than  twentv-seven  eases  in  thirty  years. 
By  far  the  most  vahiable  ronti-ihntiun  to  the  settlement  of  this  rjuestion, 
and  indeed  to  the  whole  subject,  is  the  nninogniph  of  Blasius,'  wlio 
collected  2SJ-I  rejmrted  cases,  of  winch  IH.")  were  dishiealions,  '.il  dias- 
tases, and  in  I'l  it  remained  undetermined  to  wliieh  of  these  two  classes 
the  lesion  belonge<I.  Althoufrji  an  antopsicjd  examination  was  made 
in  174,  yet  in  :!H  of  these  the  account  is  so  defective  that  the  variety 
and  seat  of  the  injury  cannot  be  determined  ;  and  in  only  172  of  the 
294  cases  ean  these  details  be  siid  to  have  been  established.  By  far 
tlie  most  connmm  seat  is  the  cervical  region,  then  the  dorsal,  and  last 
the  lumbar  region,  in  which  only  a  very  tew  «ises  have  been  observed. 
The  certain  cases  were  divided  among  the  decades  of  life  as  fullows: 
first.  7  ;  second,  17  :  third.  25  ;  fourth,  15  ;  fifth,  14  :  sixth,  (J. 

Of  4t)  cases  collected  by  Kiehet."  (he  age  in  <ndy  11  was  nmre  than 
forty  years,  aud  in  otdy  ;>  more  than  fifty  years.  Tliis  greater  fre- 
4]Uency  in  those  of  niidclle  lite  uuist  be  referred  to  the  greater  exposure 
to  the  accidents  (hat  are  apt  to  produce  the  lesifm  incident  to  their 
oeeu|tation,  an  explauiition  which  is  corroborated  by  the  nuich  greater 
fret|Uency  of  the  injury  in  males  than  in  females:  according  to  Blasius, 
4  lo  1  ill  the  cervical  region,  anil  12  to  1  in  the  dorsal. 

The  diH'erence  of  n|iinion  above  mentioned  regarding  the  frecjuency 
of  the  occnrrence  of  (lie  injury  in  general,  doubtless  dejiends  in  part 
upon  the  definitions  which  the  ditlerent  authors  have  adoptetl,  since 

'  RIa.sins:  Die  tmumntisctieWirticIvcrrenkaagen,  in  Vierte\JHlir8vlirin  (ur  pnU:t.  Heil- 
kiiiirtc.  IHiJi),  vol.  cii.  ciii. 

'  Kii-lict:  Anatomie  Mfdico-Cliirurg.,  p.  iM7. 
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some  accept  as  (li!^llx•;ltillll.s  only  timso  fuses  which  are  not  ooruplicatc<l 
by  fracture,  whilf  others  accept  also  those  in  whicli  an  assf)ciate<J  frac- 
ture can  be  rifilitly  (Icctiu'd  iitics-ciitiul  to  tlie  prcKhiction  of  tlie  dislo- 
CJitiiMi.  The  latter  vieu-  is  in  liariimny  with  the  chissiHcation  of  other 
ciislocjuious,  and  will  he  aduptcd  lieru  ;  a  disloeatiou  of  a  vertebra  l>eing 
defined  as  an  injury  in  whi<-li  the  adjoiniiii;  articular  j)njccs.ses  on  one 
or  both  sides  have  l)een  partly  or  eonipletely  s«'par3ted  from  eac-h  other, 
with  or  without  avulsion  «if  ]R>rtions  of  the  body  of  either  vertebra  or 
fracture  of  one  or  in<>rc  jirocesses.  The  term  dijuiUmh  is  applie<l  to 
those  ilisloeaUons  in  wtii<'h,  the  intervertcl)ral  disks  ami  other  liguiiieotd 
havinjj  l>een  torn,  the  vertebra'  are  loniritudinaily  separated  from  each 
other  in  front  or  iifhind,  but  have  not  also  been  so  liorizontally  dis- 
placed that  the  articular  surfaces  on  either  side  have  been  put  out  of 
line  with  eaeli  other. 

The  termini iloiry  i<mploye<l  to  indicate  the  seat  an«l  variety  of  the 
displaeemi'ut  has  also  varied  with  ttic  different  writers,  some  spc-akine 
of  the  (ipiM^r,  others  of  the  lower,  vertebra  as  the  one  tiiat  is  di^l^K•atea, 
while  others  iiave  S(tutiht  to  avoid  mistinderstauding  by  using  such  a 
phrase  as  "  tlislocation  of  the  fifth  upon  the  sixth."  The  latter  form 
ciin  he  advant.iji^eously  employed  in  the  report  of  cases,  or  whenever 
any  tloubt  miirlit  arisf;  as  to  the  meaninjj,  but  it  will  lie  ci>iivenieut 
here  to  follow  the  more  general  |>rarticf,  and  speak  of  the  upjK'r  ver- 
tel>ra  as  the  one  that  is  dislocated,  ami  of  the  direction  and  ciiaracter 
of  its  di,-.pIa<Tim'nt  as  those  of  the  dislocation. 

Classification  and  Pathology.  The  relations  of  the  vertebrae  toeach 
other  are  so  complex,  and  the  combinations  of  dit^'erent  directions 
which  tile  displaccanetits  may  present  are  so  variable  and  nunict^^us 
that  a  classiticatiou  of  the  varii-ties  bascil  iipini  these  directions  is  not 
(miy  very  eomplii'ate<l,  but  it  also  fails  to  olfi-r  comparative  advaiitajje* 
.sutlieient  to  eom[K'usiite  for  its  com|)l»'xity.  Tlie  classitic4»tion  made 
by  Hueter,  aeeordiuf;  to  the  character  of  the  movement  m  the  direetiott 
of  the  force  which  (iroduees  the  dislocation,  is  simple,  anil  at  tlie  same 
time  indicates  the  main  features  of  the  displacenu'Mt  and  suir]2t?st«  tbo 
proper  method  of  reduction,  [t  fails,  however,  to  distiiijrnish  between 
the  varieties  ;  and,  therefore,  while  adoptinfi  it,  it  has  a[»|K-arfil  desir- 
able also  to  use  in  connection  with  it  other  terms  indicative  of  special 
features. 

The  provisions  forufirmal  motion  between  n<ljoininp;  vert«'bnc  consist 
in  the  elasticity  and  compressibility  of  the  intervertebral  disks  between 
the  bodies  and  in  the  .'irtieiilatioiis  placed  just  behind  them  Ufxin  the 
arciies.  The  normal  raimc  of  motion,  thoujrfi  varviii<r  in  the  difl'erent 
p<u'tions  of  the  column,  is  at  best  .flight,  and  can  be  referred  in  the 
main  to  two  axes  for  each  pair,  one  of  which  lies  in  the  minlian  plane 
and  passes  tlirouirh  the  centre  of  the  disk  from  behind  forward,  with 
an  inelinntion  d()wnwai'd  of  its  anterior  end  which  is  slight  in  the 
lumbar  and  lower  dorsal  reijions,  more  marked  in  the  upper  dorsal, 
anil  greatest  in  the  cervical  regions  (I'^ig.  240).  The  otlier  a.\is  is  n 
horizontal  transverse  one,  jmssing  through  the  posti'rinr  part  of  the 
disk.  Motion  about  the  first  axis  piiMliicesa  latcnil  bending  of  the 
cohimn,  and,  in  the  cases  in  which  tlio  axis  is  incliuwl  downward  and 
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forward,  witli  tliis  nidtiim  nuist  Ije  assi)oiato»l  a  rotation  ttf  \\\v  ii|>[tfr 
vertebra  l»_v  wliifli  the  aiitfruir  ^urfiice  of  its  i»i)<ly  i.-^  tiinieil  to  the  side 
toward  whieli  the  eoliiiiiii  is  iiielined  ;  ami  tlie  greater  the  inelination 
of  the  axis,  the  more  marked  is  tliis  assoeiatcii  rotation.  The  move- 
ment is  arrested  by  the  contact  of  the  margins  of  the  a<ljoiniug  articular 
surfaces  witli  tlieir  bases  on  the  concave  side,  and  if  it  persists  beyond 
this  point  dish>cation  is  produceil,  the  opjiosite  inferior  articular  surface 
of  tile  iipiM?r  vertel»ni  being  raised  above  the  one 
with  wliieli  it  articulates  ity  the  latend  l>ending,  F'o-  247. 

and  being  carried  forward  by  the  rotation.  To 
these  di.sliK'ations  Hueter  gives  the  name  duloca- 
tionx  by  ahdudion  or  rolation. 

Motion  aluiut  the  other,  trjinsverse,  axis  ])ro- 
duccs  a  bending  t'orward  (or,  to  a  less  degree, 
backward)  of  the  cobtniii.  during  which  the  ante- 
rior portion  of  the  disk  is  compressed,  the  \toe- 
terior  jM)rtioii  stretclied,and  botli  inferior  articular 
surfaces  of  the  ii[t]ier  vertebra  are  moved  upward 
and  forward  along  the  superior  articular  surfaces 
of  the  uiulcrlyiirg  \erfcl)i-a.  The  movement  is 
checked,  when  its  iiuriiial  limit  is  rcacheil,  by  the 
ligaments  of  the  joints  ami  arches,  and,  if  these 
yield,  a  dislocation  is  produced,  in  whieli  the 
inferior  articular  jirocessps  of  the  upper  vertebra 
pass  forward  and  in  front  of  those  with  which  they 
articulate — ili:*l<iriilii>ii  lnj  fh:r'uin. 

Under  the  first  head,  dislocations  by  abduction, 
are  to  be  included  the  complete  or  iucom|>tcti'  uiii- 
latend  dislocations  forward  or  backward,  and  the 
bilateral  dislocations  in  opposite  directions,  de- 
scribed as  distinct  forms  iindi-r  these  names  by 
Blasius,  all  of  which,  with  one  cxce|ttion  (the 
unilateral  dislocatiim  backward)  represent  only 
dirtcretit  ilegrees  of  the  same  disjilaccment.  In- 
stead of  iH'ing  entirely  separated  from  each  other, 
the  articular  surfaces  may  remain  in  contact  at 
their  edges.  If  the  displacement  is  somewhat 
greater,  the  inferior  [irocess  of  llic  tipper  vertebra 
passes  further  ffuward,  afid  sinks  into  the  notch  l)etweeu  the  body  anil 
the  .superior  articular  jiroecss  of  the  lower  verteln-.i  (complete  uuilat- 
<'ral  dislocation,  Fig.  24H),  and  at  tiie  sjmie  time  the  inferior  j>roces8on 
the  opposite  side  may  be  carried  backwanl  by  the  movement  of  nitation 
(bilateral  dislocation  in  o|iposite  directions).  Blasius  ipi()lcs  four  cases 
in  whieli  the  latter  variety  was  observe*!  and  verified  by  post-mortem 
examination  ;  the  dislocated  vertebne  were  the  second,  bnirth,  .'iiiil  tiftli 
cervical,  and  the  eleventh  dorsal,  ami  the  dtslneatiou  was  forward  tin 
the  left  side  in  the  first  three,  an<l  forward  on  the  right  side  in  the  last 
one.  The  nnihitenil  dislocation  Ivickward,  of  which  Blasius  refers  to  a 
few  examples  exclusive  of  those  of  the  occiput  ii|Kin  the  atlas,  may,  I 
think,  be  attributed  to  the  same  mechani.siii,  the  dis()lacement  being 


Diri't'liKi)  <>ruip  medUn 
ftxia  In  Uiv  (llrTcri'iit  kc- 
llnns  or  the  >piuttl  cnl- 
uuiti.    (Uemkk.) 


490 


DISLOCATIONS. 


effected  in  w^nsoqiK-iifo  of  tlie  yifUlinji;  of  the  ligaments  of  the  joint  on 
tlie  siile  towiird  uliich  ilie  Ixxiy  is  hent,  instwtd  of  on  tlie  opjiosito  .■■•ide 
as  ill  tht'  otluT  ru.Hfs.  Ill  a  r;ist>  nhscrvcd  liv  ( 'loijiK't,  and  hrieHy  nien- 
tioiH'd  l>v  iJlasiiis,  the  socond  hmiiiaf  vcrtclira  was  dislo«»tfd  in  this 
manner,  the  dislooatiuu  lH'iiigc'i)m]ilicaU'<l,  Kuf  unt'SM-ntiaily,  In'  fraotnrf 
of  the  hudy  and  aivh  of  tiie  vt-trehra  ;  all  the  nDK^osses  were  nninjnred. 
The  patient  stirviveil  seveml  years,  and  (he  condition  of  the  nart.s  was 
detcrtnliifd  hy  auto|)>ii'a!  exaniiiiatinji.  Under  the  second  heAM,  disloca- 
tions by  flexion,  are  ineitiiied  i>ilaleral  disltH'atinns  forward  or  hackwanl. 
The  force  continuiiiLr  toaet  after  the  normal  limit  of  forward  flexifm  of 
the  column  ha^  Ween  reached,  the  ligamenta  snhHava  are  nipttire<l,  and 
the  posterior  j)ortion  of  the  intervertebral  disk  is  torn  or  separated  from 

Fio.  248. 


■."«'98» 


Complete  nnlUteral  dislocation  by  rotation  or  abductluu ;  c<c^^'ic•l  rcrtcbra.    (Kdfra.) 

tlic  verte!)ni  with  or  witlunit  avulsion  of  a  jmrtion  of  the  bone;  the 
articular  (inices.'-es  of  the  upper  vertebra  hxlj^'c  in  fnint  of  those  of  the 
lower  ill  the  uolches.  Sometimes  the  jiroeesses  d(t  not  pass  entirely 
beyond  each  other,  but  remain  in  contact  at  their  extremities  :  and 
sometimes,  tlie  movement  lieinsr  aeeompanied  bv  slight  rotation  of  the 
vertchrte  upon  each  other,  rtue  articular  pr<iccss  is  displaced  further 
forward  than  the  other.  The  luiuen  of  the  vertebr.il  t«nal  may  be 
!*eriously  eiieroaclied  upon  in  this  dislocation,  and  its  contents  injured 
by  oompression  agsiinst  the  iipjwr  edge  of  the  bn<ly  of  the  lower  ver- 
tebra. 

The  mechaiiisiTi  of  the  double  dislocation  backward,  of  which  a  few 
ca.scs  have  been  :ieeurately  tibserved,  has  not  been  demonstratetl.  but 
the  possibility  mI' its  production  by  extifinc  duisal  llexion  of  the  eolnnin 
is  such  that  it  may,  provisionally  at  least,  be  placed  in  this  class.  The 
motion  is  arrcsteil  by  luuiy  coutaet  at  (he  arciies,  and  by  the  interver- 
tebral ili.sks,  the  etficiency  of  wlio.«e  resistance  is  increased  by  their 
greater  distance  from  the  fulcrum  about  which  the  rupturing  move- 
ment mii.st  turn.  It  is  interesting  to  note  that  in  a  case  reported  by 
Stanley,'  disloc:itiou  backward  of  the  lifth  cervical  vertebra,  the  npi)er 
five  vertebne  were  firmly  nuitetl   togetlier  by  Itony  fusion.     The  dis- 

Iilacement  was  .«o  great  that  the  b<j<ly  of  the  fifth  rcstetl  upon  the 
aminte  and  spinous  jirocess  of  the  sixth.  The  additional  levera^ 
oivatetl  by  this  anchylosis  may  be  invoked  as  an  argument  in  favor  of 
the  theor)'  of  pro<lnction  by  <lorsal  fle.xion. 

■  Stanley:  Edinburgh  Medical  and  Surgical  Journal,  October,  ItMl,  p.  404. 
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Transverse  dislocation  luis  liceti  tlfnfrnosticatc«l  in  sevornl  casns,  hut 
theonly  iiiif  in  whicli  siilHcii'iit  aiiat<iiiiii.-iil  jiroof  has  h('(.'ii  (ihttiine<l  i^the 
folhivviiij;  tiicntinrH'd  hy  Charli.-s  licll.'  A  child  was  run  over  hy  u  staij;<'- 
coacli  juiil  ihf(l  of  ('r<>u[»  thirtoi'ti  nidiitlis  \i\tvr.  The  hist  ihirsiil  \vv- 
tel»ni  was  fiiitiul  compli'tt'ly  <Hsplaoi.'(l  lo  flip  Ml  side  of  tlie  first  liim- 
har  wilii  slight  rhippiii);  cil"  tlic  Imiiic.  The  !irti<'tilati<)ir  hi'twfcii  rhesi- 
vcrtehne  is  uf  such  a  oiianivter  llinf  liiis  form  ol'  ihshx-alinii  would 
swill  ini[M>ssil)l('  without  a  f'ractiiir  of  the  articular  in'occsscs,  and  iiroh- 
ably  it  may  still  |)roi)aiiiy  be  decnieii  so  except  ii)  a  child.  Tlic  same 
anatomical  coiitlitions  exist  in  tlie  liinihar  vetchne,  Imt  in  the  ilorsal 
and  eervica!  rcpions  the  articidar  surfaces  look  backward  and  forwaitl 
or  are  only  slij;litly  incliiictl  to  one  side,  <'onse(|Uentlv  tliis  iornt  of  dis- 
localinn  must  lliere  he  re;i-ard('d  as  [m^sililc. 

Ill  the  {greater  part  of  the  dorsal  rejrioii  it  would  iiecessiirilv  be  asso- 
cialed  with  liislocaiion  of  the  verlehral  end  of  the  eorresjHiiidiny;  rih. 

In  all  the  clinical  cases  ijiiuted  hy  JJlasiits,  with  one  excejitioii,  tlie 
cervical  vertebne  were  conrcrned,  and  he  says  that  the  oorrectness  of 
tlte  diagnosis  is  very  douhtfiil  in  all. 

The  main  fjroii])s  and  varii'ties,  then,  are  as  ftdlows: 

Dislocations  hy  Hexion.  ventral  ur  dorsal. 

IJilateral  forward. 

Bilateral  haekwanl. 

Dirtlocjitions  hy  abduction  or  rotation. 

Unilateral  forward       I  ,  .  .  i  . 

,T  .,   .      ,11         1      eomiiiete  or  incompfete. 
I  tiilafera!  hai-kwanl    |  '  ' 

Bilateral  in  opposite  directions. 

Transverse.(V) 

The  (iJtsoruiffd  fe.iioiiM  e.om(>riso  rupture  of  the  various  lipameiits, 
niiiseles,  bloodvessels,  and  nerves,  fruettire  of  the  bones,  and  injuries 
of  the  spinal  cord  and  its  inenibranes,  and  those  later  changes  whici) 
may  be  induced  by  the  jirimary  ones. 

Tlu'  liitei-rrrtihni!  tli.il-  is  alv\ays  ruptured  or  tiU'ii  away  from  one  or 
the  other  vertebra,  and  this  rupturr'  or  sejianitioii  is  almost  invariiibly 
complete,  and  is  Hceoni|Kinied  by  the  avulsirm  of  larper  or  smaller 
frapiients  of  the  bone.  In  one  or  two  cases  the  disk  appears  to  have 
been  crushed. 

The  riij)xultir  /It/min'iil,  on  one  or  both  sides  aeeordinji  to  the  char- 
acter of  the  ilispiaceiiieiit,  is  ahvays  torn.  Tlie  iiiili'iitir  and  ptuittrinr 
/h/iiTWiifn  are  either  torn,  wholly  or  in  part,  or  strijiped  from  their 
attachments  to  the  bodies  of  the  vertebiic,  sometimes  brinp'njj  with 
them  in  the  latter  ease  pt)rtions  of  the  Iwne.  The  /igamaitu  between 
the  /iiiiiimr  and  the  .i/iiiioitx  pntcfxtun  are  either  torn  or  jiut  upon  the 
stretch,  and  (hose  between  the  (rinixvn'xc  proriKsrH  were  torn  in  the 
nnlv  reported  case  found  hy  Hlasius  in  which  their  condition  was  men- 
tioned. Instead  oi'  riqiture  of  the  ligaments  fi-acfiiir  (tf  the  jiroeessea 
to  which  they  are  attachi'<l  may  wcnr,  aiul  various  other  fractures  of 
the  adjoining  proces.ses  or  of  more  distant  y)arts  are  fre([uenlly 
observeil. 

The  surrounding  and  the  alt.Mched   iiin.sr/t'»  may  be  torn  by  the  dis- 

'  Uc'll:  Injuries  lo  tti.'  Sj^im- aiul  TliiKh-Ijoiio,  1W4,  p.  2.1. 
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placement  or  by  the  direct  action  tipun  tliem  of  the  dislocating  vi^^ 
ience. 
The 


ffDMi  tiif  ImkH 


)f  (he  vertoh 


id  th( 


.f  the 


^e  rnuM  coming  ironi  tnc  imkiics  f)[  tne  vertoor.'v  anu  those  <•! 
meninges  of  the  curd  are  so  hirge  and  their  rehitions  witli  the  bones 
and  ligaments  are  so  close  that  hemorrhage  is  always  free  and  some- 
times very  profn^e. 

In  disiiK-ations  of  the  cervical  vertebne  the  vertebral  nrtericg  so 
coinnidnly  esc-apf  injury  that  the  piispibility  of  their  mpture  haiS  Iieen 
deni«l,  but  in  a  ease  received  into  8t.  Thomas's  Hospital  '  the  verte- 
bral artery  was  found  to  have  been  torn  and  a  large  amount  of  blood 
to  have  escaped  into  the  vertebral  fiinal  and  among  the  muscles. 
Blasius  admits  tliis  ease  itrto  bis  list,  although  all  the  jircHXVjses  of  the 
fourth  vertebra  were  ijroken. 

Tlie  nvrrc  tritiikx  at  their  point  of  emergence  through  the  interver- 
tebral foramina  may  i>e  compressed  or  torn  on  one  or  both  sides 
between  the  articular  process  of"  one  vcrtel)ra  and  the  body  or  pedicle 
of  the  other ;  and  in  tfie  lumbar  or  lower  dorsal  regions  the  nerves 
constituting  the  cauda  equina  have  repeatedly  been  found  torn  across 
or  eoinpressed  between  the  bij<ly  and  laiiiiiuu  uf  the  adjoining  vertebrse. 

'VUv  ipinat  rtu-d  ami  ilii  iitiiiihraiitjf  may  entirely  escjipe  injury,  and 
if  injured,  the  lesion  may  present  any  graile  between  bim|)le  compiv.s- 
sion  and  eom[tlete  ru[»ture.  The  injury  may  Ijc  «iused  by  pres.snre  of 
the  bone  ag-aiii'^t  the  cord  or  by  the  direct  elongation  of  the  latter. 
All  the  lining  meinlinnu's  may  be  torn,  entirely  across  or  only  in  part, 
or  (Mie  fif  thrill  alone  may  be  ru|>tured.  Their  rupture  is  necessarily 
aeeoiii((anie<l  iiy  tlie  extr<tvasatii;n  of  blood,  usually  prcjfuse,  Ix^tween 
the  duni  and  tiiu  bane  ami  amid  the  meninges.  Occasionally  an  extni- 
vasation  of  blood  has  been  found  within  the  cord  itself;  thus,  in  a 
case  reported  by  Martini,'  one  of  diastasis  Ix'tween  the  fourth  and 
fifth  cervical  vertebra?,  in  wliiuh  there  was  complete  rupture  of  all  the 
ligiuiients  and  sepanitiou  to  siieii  an  extent  that  the  finger  could  l>e 
passed  between  the  bones,  the  ini'ninges  were  not  t<jrn,  and  the  only 
lesi<in  found  in  the  cord  was  a  clot  tliree  centimetres  long  in  its  centre 
and  involving  also  the  cortical  substance.  A  similar  ciise  has  recently 
l»een  reported  by  Quf'nii.^  It  is  wortiiy  of  note  that  in  three  reporte<l 
cases*  ill  which  extensive  |)aralysis  was  present  the  autopsy  failed  to 
show  any  lesion  of  the  cord,  and  that  in  others  there  has  apfx-ared  to 
be  no  fixeii  relation  between  the  extent  of  tfie  paralysis  and  the  ana- 
toniii-al  lesions  fuuiid  in  the  cord.  Pinbubly  these  three,  and  the  two 
preceding,  were  cases  of  luematoniyelia.  In  other  cases  the  cord  has 
l>een  found  t«irn  while  the  ligaments  have  been  only  slightly  injured. 

The  analysis  made  by  Blasius  to  determine  tlie  relative  f'rtKincncy 
and  severity  of  injury  to  the  cord  in  the  different  forms  and  at  differ- 
ent seats  of  dislocjifion  shows  that  the  (laiig<T  is  greatest  in  disUn-a- 
tion   of  the  lower  cervical  vertebne,  the  fifth  and  especially  the  sixth. 
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'  Mcdico-CliinirKicjil  Review.  1831.  vol.  xiv.  (18  of  aiialj-t.  series),  p.  227. 

•  Martini :  Scliniidt's  .Iiilirbiidirr.  IWil.  vol.  ex.  )>.  195. 

•  Qu^'ini :  Lc  Prouria  M^Mjiciil,  Ki'hriiary  27.  1H87. 

•  Colbiiriic :  Prnviiiciiil   Mcdiiul  iiiiil   Surgical  .Toiiriial.   vol.   ii.  p.  .tO;    Hafiicr:  ZoT 
Bchrlflfiir  Wmi(iiir7,li-  ini<l  UfUiirt.slnlfi'r.  ls."i<f,  viil.  ix.  p.  249;  and  I'orta:  Dtlla  liisBa- 
sioiii  dcllu  vurtcbrc,  1864,  ijiiotod  liy  Blasius. 
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altliough  even  there  the  cnrd  may  entirely  esca[)e  injury.  In  the 
variety  whicli  lie  terms  "  iniilatenil  forward  "  (iliBlocatiun  i>y  alichietion 
or  rotatimij  the  lianjrer  is  less  than  in  llic  "bilateral  forvvanl"  or 
"hackwanl"  (disloe^ilion  by  flexion);  in  7  autcjji.sieH  tiie  coixl  was 
t'ljuiid  iiijiired  in  6,  and  of  45  eases  observed  clinically,  all  of  the  neck, 
ill  S)  there  was  evi<Ien('e  of  itijiiry  or  compression  of  the  cord,  which 
<lisi]i[>eai\'d  in  5  and  was  fitUuwfd  in  4  by  inflammatory  an<l  softening 
jjroeess«,'s  in  (lie  cord.  The  variety  which  he  terni.-i  "  liilateral  in  (ij)|«> 
site  directions"  a|)])ears  partii'nlarly  free  from  this  danger;  in  the 
few  cases  he  colleeteil  [laralysis  was  exceptional  and  tcfnporary.  Of  8 
eases  of  bilateral  ili.slocation  liackward  examined  jiost  mortem,  the 
cord  was  luiiiijured  in  2,  and  mure  or  less  severely  injitred  in  {> ;  of  6 
clinicai  wises,  in  Jl  tliere  was  no  [laiidysis,  and  in  3  (lie  jiaralysis  was 
leinporary.  Of  02  cases  of  bilateral  dislociition  forward,  the  cord  was 
iinnijnri'd  in  17,  and  was  injured  seriuUhly  and  irre])ar.ibly  in  11  ;  iu 
the  remaining  24,  either  recovery  followed  or  a  distinction  cannot  lie 
made  between  the  ellects  of  the  mechanical  violence  intlieted  upon  the 
e.ifd  by  the  disl(X!iition  and  those  of  the  later  inflammatory  and  nutri- 
tive changes.  It  iiuist  be  remenibered  that  in  most  of  the  clinical 
ca.ses  our  knowledge  of  the  exact  character  of  the  lesion  of  the  skel- 
eton is  defective.  I(  has  i'w;eutly  been  siiown  that  hcnion-hage  within 
tlie  gray  matter  of  the  cord,  lavmatomi/eiia,  may  be  prmluced  by  a 
temporary  diastasis  of  the  lower  cervical  aud  iip]KT  dorsal  region,  aiul 
even  without  recognizable  injury  of  the  c-oliimn  or  its  ligaments.  And 
yet  there  is,  at  first.  ;t  motor  paialy.-is  wliicli  may  be  as  complete  a.s 
after  transverse  niptme  or  cru^h  oi"  the  cord.  (See  Chapter  XI., 
Fractures  of  the  Verlel)ne,  pp.  143-145.) 

Bhisius'  suniinarizes  the  analysis  as  follows  ;  in  no  form  of  di.sloca- 
tion  is  injury  of  the  spinal  cord  a  necessary  conseqnence ;  such  injury 
is  less  to  be  ex|yectcd  in  unilaleral  dislocation,  and  in  unilateral  tlislo- 
cfllion  forwai'<l  of  tlie  cervicai  vertebra-  it  is  always,  or  almost  always, 
tuily  a  simple  comprc-sioii  without  crushing;  iu  bilater.d  dislocation 
baekwaiil  or  forward,  either  of  the  dorsal  or  cervical  vcrtebnc,  tlie 
cord  is  exposed  to  more  serious  lesions  and  seldom  escapes  entirely 
iiniiijiired,  and  when  the  displacement  is  forward  the  cord  is  mechan- 
ically atlecied  in  most  cases,  but  tlie  eases  of  severe  injury  are  i'ewer 
than  those-  iu  which  all  injury  is  esca[>ed  ;  tinaily,  the  danger  is  least 
in  liilateral  dislocatiim  in  up|>osiie  directions. 

Secondary  Changes.  When  the  patients  survive  for  a  sutticient 
length  oi"  time  the  .signs  of  a  more  or  less  acute  inflammatory  reaction 
a])f)eur.  There  is  reason  to  l)elieve  that  tliis  reaction  in  the  meninges 
aud  cord  is  not  .so  freipient  or  severe  as  that  which  follows  injury  to  the 
skull,  but  yet  in  a  number  of  leases  pus  ha.s  been  found  iu  the  meninges 
and  even  in  the  centre  of  the  cord  itself.  The  cord  may  he  slightly 
softened  and  changed  in  color,  or  it  nuiy  Ik,-  reduced  t(»  [nilp,  and  this 
change  may  involve  only  the  portion  corre.sp<niding  to  the  dislocated 
vertebra  or  it  may  extend  to  a  grejiter  or  less  distance  above  and  below. 
It  is  probable  alsit  that  other  changes  observe<l  after  fracture  of  the 
vertebrtB,  such  as  extensive  suppuration  within  the  pia  and  the  substi- 
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placi',  lof  tla iiilttioii>  :ire  |ii';K-tirally  tlie  s;iiiu'. 

Tlu'  intii'vcrti'lii'.tl   cli,«k  i^uimiis  Iriiijitually  to  tlis'tjijK'ur  by  softening 
aii<i  alirioijitiijii  ;  ami   the  li>!;iuiiuiits  uinlcTf^o  changes  tjiinihir  to  llioae^J 
c)hser%'0(l  in  other  lig:iments — tliat  is,  their  turn  portions  reunite  bj^H 
cienfricial   tiosne  or  tiiey  contract  new  attachments  in  the  evolution^^ 
of  liie  process  of  repair,  and  they  may  even    hecome   ossifie«J.     Tlie 
ten<hM)ey  of  the  reparati%'e  proees;?  to  end   in  suppuration,  %n  hieli   hna 
heeu  oltservcd  lo  he  exceptionally  marked  after  iVacIure  of  tlie  verte-1 
hrsL",  has  heen  manifested  also  after  dislocatiuu,  although  possibly  only 
in  <'ases  com|ilicaled  hy  fracture. 

Etiolog'y.     The  causes  have  hci'ii  haiiitually  described  as  direct  and 
indirci't  violence  and  nuisculai'  nctiou.     The  (tistinclion  between  direct 
and  iiidirecf  viulenc<'  is  ukkIc  hs"  i'las>ilVin;;  inidcr  llie  latter  those  cases 
in  which  the  t"urcc   li;is  acted    upon    the  eohnnn  at  some  distance  from 
tlie  [Miinl  of  dislocation   to  benil   it   in  one  or  anuther  direction,  and.. 
under  the  former  those  in  which  tlie  fortie  has  acted  directly  upon  the 
dislocated  vertebra.     Hut  the  mechanism — in  most,  if  nut  in  all  case- 
— is  certainly  the  same  ;  tlie  eulinnn  i-;  forcibly  bent,  and  the  dishtcatioii I 
is  produced  liy  this  forcible  bcudin<i,  .i"*'  J'-*  n  ''od  may  be  l>ent  or  bnikeiil 
by  jrraspiiiji;  and  approxinialinii  its  two  ends  with  or  witliont  the  aid  of 
direct  pressure  a|.raiiist  its  centre.      In  the  cases  of  dislocation  by  uuis-l 
eular  action  the  cervical  vertebne  alone   have  been  involved,  and  the 
muvement  has  been  that  of  exaggeratcil  rotation  or  dorsal  flexion. 

Symptoma  and  Diag^nosis.     Most  of  the  .syniptoms  of  <lisli>e:ition 
arc  the  same  as  lbo>e  ot'  iVar'tun.'  oi'tlic  vertebrte.     'I'here  is  iisuallv  the 
same  history  of  violence  acting  npon  the  spinal  eolunin,  either  ilirectly 
or  indirectly,  to  beiiil  it  beyoiul  the  limit  oi'  its  normal  range  of  inotion,^^ 
localised  pain   inereaseil   by   movement  or   ninnipiilation,   inability   to^H 
stand,  ])ai'tial  or  conifdete  ]Kimlysis  below  the  point  of  ininry,  diniinn-Tf 
tion  or  exaggeration  of  the  normal  ruobilitv  of  tlu'  atVected  ])art,  with 
or  without  reflex  muscular  rigidity  of  the  upper  segment  of  the  column, 
and  det'ormity  recognizable  liy  sight   or  touch.     The  syiit|>tonis  which 
are  thought  to  be  of  most  s-rvice  in  establishing  the  difl'cretitial  «liap- 
nosis  between  these  two  injuries  are  crei>itiis  and  abnormal   mobility 
at  the  point  of  injury   in    fracture,  and   their  absence  in  tlishxnition. 
Unfortunately,  crepitus  is  not  always  obtiiinablo  in    fracture  by  such 
manijinlations  as  are  permissible,  and  it  niav  lie  ]ircsent  in  dislocation 
accompanied  by  fracture — that  is,  iii  a  condition  in  which  the  ilisloca- 
tion  is  the  iniixirtant   injury,  ami  the  fracture  a  com|iaratively  unira-J 
portant  addition.       Rigidity  of    the   column   at  the  injured  ])uint 
common  but  not  constant  in  dislocation,  and  it  may  he  eaiisetl  in  frac-' 
tore,  or  even   in  contusion  i>r  sprain,  by  muscular  contraction,      lint 
while  a  positive  ililTcrentiat  diagnosis  may  not  often  be  [lossible,  a  prob- 
able diagnosis  may  freipicntly  be  made,  ar  least  when  the  injury   is  in 
the  cervical    region,  by  attention   to   the  altitude  and   rigidity  of   the 
neck,  by  recognition   of  the  change  in   the  relations  of  the  transverse! 
proces.ses,  or  of  the  Itodies  of  the  vertebno  so  far  as  they  arc  acct^seiblel 
to  examination  in  the  pharynx,  or  of  the  tower  spinous  ])rocesscs,  and 
by  the  impossibility  of  correcting  the  displacement  by  pressure. 
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On  tilt'  otlitT  lijiiid,  tiiiiri(Milur  coiitrartion  :in<I  jtaiii  diie  ^im|>lv  ti> 
l)ruisiiii,'  t\\'  miisdfs  or  iktvl's  ur  to  iiiilauiiiiatioii  <if'  tliu  vurti-lniil  juiiits 
niav  ]U'(>cliiee  an  attitinJc  ami  rigidity  closely  itsembling  those  ol'  dis- 
lufation. 

For  tlie  recognition  of  h(Eiiiatoniyc'lia — motor  paralysis,  themio- 
ana-stliesia,  and  analgesia  with  preservation  of  tactile  sensibility — see 
Chapter  XI. 

J>'j'oriiiili/.  The  deformity  <'ori;>ists  in  dtsjilaeenieiit  of  the  spinous 
vr  transverse  processes  forward  or  hackwartl  or  to  one  side,  and  is  to  be 
recognized  by  jtalpatiun.  The  disjilacenient  of  tlie  transverse  f)roces.sos 
can  be  recognized  by  (oneh  only  in  the  neck,  that  of  the  spinous  pnv 
ceases  everywhere  except  in  the  ufijier  cervical  region  unless  the  ]iatient 
is  very  fat.  The  body  of  the  displaced  vertebra  is  accessiiilc  to  e'xaioi- 
nation  otdy  in  tin-  pharynx  and  oreasionally,  as  in  a  case  rcporicd  bv 
Dupnytrcn,  by  deep  pn>>iire  through  the  autericir  abduniinal  wall. 

I'ltliif  ahhongh  souictiines  absent,  is  coninionly  present,  and  is  pro- 
voked or  increased  by  movements  of  the  l)ody  or  by  direct  jtressure 
npon  the  injured  region.  It  has  its  origin  in  the  bruising  i>r  laceration 
t»f  the  adjoining  wift  parts  and  iti  pressure  u|Min  the  nerves  within  the 
canal  or  at  their  [toints  of  exit  through  the  intervertebral  foramina.  In 
some  east!s  it  is  referred  only  to  tlie  juiint  of  injury,  iu  others  it  is  iiidi- 
ated  along  the  course  and  over  the  region  of  di.stribulion  vi'  the  afiecteil 
nerves. 

}'nm!i/xiti^  entirely  absent  in  some  cases,  may  be  partial  or  com- 
]>letc  within  the  altcctcd  region  ;  usually  the  two  sides  of  the  body  are 
siniilarlv  aHccled  (|>ara])legia),  and  limitation  to  a  latenil  half  of  the 
ImmIv  (hemi]ilcgia)  is  unknown  exeejit  where  the  paralysis  lias  been  only 
partial.  Motor  paralysis  is,  as  a  rule,  more  marked  ami  extensive  than 
sensory  paralysis. 

Paralvsis  has  been  observwl  in  the  muscles  of  the  column  adjoining 
the  point  of  injury,  in  some  ur  all  of  the  (larts  of  the  l»idy  below  the 
]M)int  of  injury,  and  occasionally  iu  those  lying  above  il.  The  last- 
mentioned  extension  is  to  be  exidained  by  nu'chanical  injury  to  thi! 
cord  at  a  hiphcr  point  than  the  dislocation,  as  by  overstrctehiu);  in 
diastasis,  or  by  extravasation  of  blood,  or  iiy  the  extension  of  inHam- 
matory  |)roees.ses  set  up  by  tlic  injury. 

Instead  of  paralysis,  or  in  association  with  it.  mtty  be  observeii  mus- 
cular contrai'tions,  neuraliric  jiains,  and  liy|ier!esthesia,  presunialdy  de- 
jiendcnt  Ujion  iuHanunalory  changes  iu  the  cord  and  mcniiip's.  In  a 
few  ciises  there  have  been  genera!  convulsions,  prom]illy  followed  by 
death. 

In  addition  to  these  symptoms  of  injury  of  the  cercbro-spinal  nerves 
and  centres  are  others  of  widely  different  character  and  involvinij  many 
dirt'erent  lissites  and  organs,  which,  as  Hutchinson'  has  jioiuled  out  in 
a  valuable  and   verv   interestintr  paper,  niav   be  rel 
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the  Iieart-heat  becomes  slow  but  does  not  also  show  tlic  iiitonuissiflSHi 
timt  coiuinonlv  acroiii|):ui_v  the  i^low  pulse  of  injury  to  the  bmiii. 

Iiiitiiohilitv  oi"  one  or  liotli  jMipil.-,  with  ii  sliglit  degree  of  contrac- 
tion, has  been  uoLed  ;  in  other  eases  inmiobility  with  ililatatioD. 

Priapism  may  accoiiijiariy  injury  of  the  lower  cervical  and  upj>er  ] 
and  niiildle  dorsal   regions  when  it  is  sufficient   to  cause  puraplcj^a. 
Its  IVeiiueney,  compared  with  all  cases  in  males,  was  found  by  Blasius 
to  be  1  to  ■>  at  the  fourth  cervical,  1  to  ;i.(j  at  the  fifth,  1  to  2.7  at  the 
sixth,  and    I    to  2.5  at  the  seventh.     He  a<lds  that  it  was  j>resent  in 
fourteen  out  of  twenty-five  cases  of  fracture  of  the  si.xth  cervical  ver- 1 
tebra.     The  condition  of  the  member  ajijtears,  however,  not  always  to  I 
be  that  of  normal  physiological  erection,  but  rather  of  simple  engorge-] 
meiit,  the  member  reniiiiiiiiig  comparatively  Haccid  although  swollen. 
In  a  few  cases  the  pri:i|iisjn  has  been  provoked  only  i>v  the  additional 
a])plicalion  of  a  locjd  irritant,  as  the  pass'ige  of  a  catheter. 

The  n«pi<i  formation  of  bed-sores  has  also  been  attributed  to  vaso- 
motor or  trophic  changes,  but  while  it  is  possible  that  such  chaages 
may  act  as  a  prodts|K)sing  cause,  yet  the  immediate,  determining  cause 
ajijtears  to  be  rsither  the  prolonged,  irnrelieved  pressure  to  wliich  the 
j)arts  are  subjected  in  ctmseiitience  of  the  pai-alysis.  at 

Tile  occurrence  of  cystitis  and  amnioniacal   decomposition   of  the^| 
urine  within  the  bl.idder  has  also  been  explained   in   the  siime  manner, 
but  seems  rather  to  be  the  consequence  of  over-distention  of  the  bladder 
and  of  the  use  of  the  catheter.     The  later  consequences  of  this  cystitis  j 
are  extremely  serious  and  may  hasten  or  be  the  immediate  cause  of 
death. 

Injmy  to  or  cliange  in  the  vasomotor  nerves  has  been  thought  to  Vte 
the  c^iuse  also  of  changes  sometimes  obscrvwl  in  the  lungs.  In  two  j 
crises  elsewliere  mentiijned  I  have  known  fracture  of  the  cervical  ver-^| 
tebriE  to  Ijc  f<jllowcd  by  exjK'ctoration  of  blood  coming  from  the  lungs.  ^ 
and  Blasius  (following  Moritz)  dewM-ibes  a  pulmonary  congestion  an- 
pejiring  proui[)tly,  marked  at  first  liy  increased  secretion,  and  nipidly 
causing  death  by  (edema  of  the  lungs,  usually  on  the  second  or  tbirtl  day. 

Prognosis.     The  injury  is  conmionly  deemed,  ami  with  good  reiLs«in,  I 
one  that  places  the  life  of  the  patient  in  great  danger.     Of  the  278  ( 
cases  he  collected  Blasius  collated  1^)9  in  which  the  diagno.sis  was  cer- 
tain  ;    of  these  30  recovered  and  l'2i\  died,  a  |troportion  of  22.6  per 
cent,  of  recoveries,  or  1  in  4. -4.      It  is  well  wortliv  of   note,  also,  that 
of  these  'M  recoveries  the  <lisluealioii  was  completely  re<luce<l   in  27  i 
and  partly  reiluced  in  2,  and  that  all  these  2^  and  5  of  the  remaining] 
7  were  dislocations  of  the  cervical  vertebne. 

In  the  fatal  cases  death  usually  followed  [irotnptly  upon  the  receipt 
of  the  injury.     Of  IKj  antheiitic  cases  more  than  half  died  within  the 
first  week,  the  <ithers  at  varying  (leriods  up  to  five  mouths.     Death, 
especially  in  the  cas<'s  in  which  it  occurs  prom]>tly,  is  usually  the  eon-      i 
seipience  of  the  injury   to  the  conl  or  of  tlie  intlammatorv  ]irocv.sscs  ^1 
Ret  up  in  it  by  the  injury  ;  but  even  when  such  injury  exists,  esjiecially  ^ 
if  situated  in  the  lower  portion  of  the  cortl,  life  may  be  indefinitely  pro- 
longed.    Simple  compression  of  the  cord  involves  less  danger  to  life 
than  its  complete  or  ])artial  division  or  crushing,  and  relief  of  the  com- 
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pression  may  be  followed  hy  restoration  of  function.  If  the  conipres- 
si<iii  takes  plaee  gr.i<liiiilly,  even  to  a  very  marked  degree  and  at  (lie 
upj>er  end  of  the  cord,  as  in  .•ievend  i"ej)orted  eases  of  cervical  f>[HU:il 
caries,  prolongation  of  life  is  still  jiossible,  anil  even  marked  and  per- 
manent compression  at  the  level  of  the  atlas  and  axis  has  in  two  rej)orte<l 
cases  not  proved  imniedialely  fatal.  In  one'  of  the.«i',  dislocation  of 
the  atlas  forward  fnnn  both  the  oeciimt  and  the  axis  with  fnicture  of 
the  odontoid  pnx-ess,  the  canal  was  nnliieed  to  a  triangidar  slit  two 
niilliitietres  wide  on  one  side  and  five  on  the  other  ;  the  patient  survived 
live  months,  being  completely  paralyzed  during  most  of  the  time.  In 
the  other  case,^  in<'om|ilete  disloeatinu  <il'  the  occiput  from  tlie  atlas 
due  to  caries,  the  palieiit  survived  three  months  and  died  of  tubercle 
of  the  bi'niu. 

If  the  dislocation  is  re<Iuced  the  symptonis  may  disappear  promptly, 
or  the  juiralysis  may  persist  in  whole  or  in  part,  and  the  case  may  even 
terminate  fatally  in  couse(|iience  of  the  injury  done  to  the  cord  or  its 
euvelojies. 

Treatment.  This  must  be  directed  to  the  reduction  of  the  disloca- 
tion, the  preveutiou  of  its  recurrence,  and,  if  reductinii  is  impossible,  to 
the  relief  ol"  the  eoiise(|Uenees  of  tlie  dis|>laeement.  If  reduction  is 
to  be  ut tempted  it  sliouki  be  done  pronij)tly,  and  yet  it  must  be  added 
tliat  it  has  been  successfully  made  in  several  cases  as  late  as  the  eighth 
or  ninth  day  after  the  accident,  and  in  one  after  the  lapse  of  two 
months,  and  was  followetl  by  the  j)rom|it  or  gradual  disajipearance  of 
the  [Kiralysis. 

The  attempt  to  discriminate,  with  reference  to  the  question  of  attempt- 
ing reduction,  between  cases  in  which  tiu-  paralysis  is  due  to  sim|tle 
conijn'ession  of  the  cord  and  tluise  in  which  it  is  due  to  its  laceratitui 
or  the  effu.sion  of  blood  within  the  canal  is  impraeticjible,  iiecau.se  of 
the  impossibility  of  making  a  positive  differential  diagnosis  betMcen 
those  conditions.     For  the  diagnosis  oi' hicniatitniyelia  see  (1ia|itcr  XI. 

The  possiliilitv  that  the  attempt  may  cause  the  instant  deatli  of  the 
patient,  esjxM'iaily  when  the  dislocation  is  in  the  iip]ier  part  of  the  cer- 
vical spine,  is  a  weighty  factor  in  the  problem,  Init  should  not,  in  my 
Judgment,  deter  the  surgeon  if  the  jtalient  or  his  friends  accept  the  risk. 
It  shouhl  only  stimulate  hitu  tn  make  the  most  accurate  possible  diag- 
nosis as  rcganis  the  seat,  direction,  aiul  mode  of  production  of  tlic 
<)isli>cation,  and  must  cautiously  to  .select  and  execute  the  neccs.sary 
numo'iivres.  The  urgency  of  the  symptoms  may  leave  hini  but  scant 
time  for  ob.servation  and  reflection,  and  the  history  of  the  case  may 
throw  no  tight  ujion  the  mode  of  production,  so  that  the  general  rule 
to  return  the  dislocated  (lart  along  the  path  by  which  it  esciiped  from 
its  [losition  cauirot  be  knowingly  and  ddiliei-.itcly  ('ollo>ve<l.  I'lider 
such  circumstances  the  surgeon  nuist  trust  to  traction  aided  l)y  such 
flexion  and  rotatinn  of  the  column  as  his  Ix'st  scrutiny  of  the  disj)la(re- 
nient  and  knowledge  of  the  relations  of  the  articular  processes  nuiy 
suggest,      .\njrsthesia  should  usually  be  em])ioyed. 

The  return  of  the  bone  to  its  place  is  usually  indicated  by  a  distinct 


'  CoBtt-s:  S<'hrai(lt*s  Jalirlificli ,  vol.  Ixxix   p.  aos. 

*  DarrUte:  Bull,  dc  la  Siiv.  Anatomiqiiv,  183(1,  vol.  ziii.  p.  144. 
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eouiul,  and  the  rigidity  wliicli  is  usually  present  gives  place  to  uorn 
mobility. 

If  the  dislocation  is  c'riiti[ianitivtly  slij^lit,  iiKKlerato  lateral  press^ure 
may  eflect  r<.Hliu'tioii,  as  in  a  rcinarkaltk'  case  reiK)rted  to  Blnsins'  by 
Ilichter.     A  lad,  eleven  or  twelve  years  old,  consnltcd  Kiehter  because  I 
of  deformity  and  stiffness  of  the  neek  eanseil  by  a  fall.     He  found  the 
spinous  process  of  the  third  cervicjil  vertebra  slightly  displaced  to  one 
side,  and  that  [iressure  uj)on  it  eause<l  pain.     Xo  paralysis.     An  attempt 
to  re<hife  tlic  disloeation  by  traction  on  the  liead  failed,  and  the  child 
was  sent  Immc  to  await  another  attempt.     On  the  way,  the  child,  who 
had  heaitl  and  eoinpi¥hende<l  the  diagnosis,  stoppe<l  by  a  wall,  leane<l 
bis  head  and  shoulder  again.st  it,  and  pressed  forcibly  with  the  thumb  I 
against  the  op[tosite,  c^)nvex  side  of  the  ne<'k,  and  instantly   retluced 
the  dislocatitdi.     The  story  was  eontirmed  l>y  the  child's  companions,  j 
and  the  surgeon  at  his  visit  fuiuul  the  neck  straight,  normally  movable,  i 
and  free  from  jwiin. 

.\fter  rethictioii  lias  been  made  no  other  retentive  measures  than  rest  I 
in  l>ed  are  orditiarily  recpiired,  hut  if  there  is  reason  to  fear  recurrence  I 
the  parts  may  be  imnioi>ilized  by  gypsum  l)an<higes  or  jwidded  wire  i 
splints  that  embrace  the  entire  trunk   if  the  injury  is  situated  below 
the  shoulders,  and  the  head  ami  chest  if  it  is  in  the  cervical  regi<»n. 

If  redtictiiin  e;uiiiot  he  made   imtnohiliwilion    is  still    necessary   to 
favor  the   formation  of  firni   adhesiotis  and   the  .sol  id  i  Heat  ion   of  the  I 
bones  in  their  now  relations  ;  and  in  addition  measures  may  be  needc<l 
to  meet  the  indications  of  other  symjitoms.     Of  the  latter  the   most ' 
urgent  is  the  acute  liy|)eriemia  of  the  lungs  that  has  occiusionallv  been 
observed,  and   this   is  most  ])rMni|itIy  and   siitisfactorily   met  by   free] 
venesect ii>n.     The  need  of  regidar  catlu'teriziition  in  the  panilytic  ca.ses  j 
must  not  be  overlookiHl.      PerrnanenI  drainage  of  the  bladder  through 
a  perineal  incision  lias  lieen  employed,  npi)arently  with  advantage,  in 
some  cases.     Suprapubic  drainage  woulil  probably  he  preferable  on  the 
score  of  cleanliness  and  ea.sy  atteLitiun. 

DISLOCATIONS   OF    THE   OCCIPUT    AND  CERVICAL  VERTEBR.ffi. 

I>islncations  are  far  more  fretpient  in  this  region  than  in  the  others.1 
Tlie  fifth  cervical  vertehi'a  is  the  one  most  frequently  dishxiated.      The  I 
anatomical  diflernnces  between   llie  articulations  of  the  atlas  with  thcj 
fKM'iput  and  axis  arid  tlmse  of  the  other  verteline  sire  such  that  n  sepa- 
rate des<.^ri[)tioii  of  the  injury  at  tlie  uftper  end  ot'tliis  region  is  neces.sarv. 


1.  Dislocations  of  the  Occiptit  (fi-om  the  Atlas). 

The  articulations  between  the  atlas  and  the  condyles  of  the  occip- 
ital bone  are  formed  on  each  sitJe  by  a  long,  oval  articular  stirface  on 
the  atlas,  which  is  concave  hotli  from  before  backward  and  from  side 
to  side  ;  the  long  axis  of  each  runs  from  in  front  outward  and  back- 
ward and  tlie  outer  margin  of  each  is  hifrhcr  tlian  the  inner  margin,  soj 
that  each  articular  surface  looks  upwanl,  inward,  and  backward,  and' 

>  Bluius:  Loc.  cit.,  vol.  civ.  p.  114. 
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to^otlior  they  coiistitnti;  a  oii|)->iI)aiK'(l  sneUot  into  which  the  roiiiulcil 
ciiniiyies  of  the  occipital  Ijniie  (it,  ami  ii|iiui  wliic-h  tlii'V  liavf  a  niolinii 
only  of  flexion  and  extension.  In  addition  to  tlie  ligaments  uniting 
tlic  two  honos  there  arc  other  and  strong  ones  witliin  tlu'  canal  wliicli 
lUrcctly  unite  the  posterior  surface  and  apex  of  the  odontoid  ]iro<'ess 
with  the  occi])ital  Ijouc  and  thus  aid  in  ojiposing  the  sepanition  of  tlie 
Htlas  Croin  the  latter. 

The  dislo<'ation  waw  fiu-nierly  deemed  (|nite  a  coninion  one,  and  to 
tlii.'*  ivjiiiiion  .succeeded  another  more  in  harmony  with  the  anatoniieal 
conditions  of  the  joint  hut  .«till  erroneous,  namely,  that  it  ha<I  never 
occurred.  There  are,  however,  three  observations  whieii  positively 
denionstnite  the  ftceurrenee  of  the  injiu'v,  those  of  Costes,'  liouissun," 
aiul  Mtluer.'  In  the  former  a  lad  lil'teeu  years  old  was  tluown  down 
ami  beaten  npon  the  Ijaek  of  tlie  iieek,  by  wiiieli  the  atlas  wa-s  disjdaceil 
forwai"*!  from  its  articulation.s  with  Imth  the  occipital  bono  and  the 
axis,  an<l  the  txlontoid  process  of  the  latter  was  broken  off".  The 
patient's  head  reniained  inclined  forward,  and  nioveioents  of  the  neck 
Were  ditlicult  A  tew  <lays  later  by pcnesthcsia  and  [laralysis  of  motion 
apfieared,  and  persisted,  without  Ireatrneiit,  for  four  uiotiths;  then  the 
right  arm  aird  leg  became  ]>ainfnl,  and  he  was  taken  to  the  imspital. 
The  pulse  was  feeble  and  slightly  (juickened  ;  at  the  ]Misterior  jiart  of 
the  neck  was  a,  firm  swelling  i»rojecting  a  little  on  the  right  side  which 
.subseijuently  ju'oved  to  he  the  posterior  part  of  the  axis,  jind  the  cliin 
was  turned  to  the  left  and  so  depressed  as  alniost  to  touch  the  chest. 
He  died  thirty-six  days  after  admission  to  the  hospital. 

At  the  autopsy  the  skull  was  found  dislocated  backward  from  tiie 
atlas,  the  articidar  surfaces  being  completely  se])arated  on  the  right 
.side,  while  on  the  left  the  anterior  and  inner  jiai't  of  the  articular  sur- 
face of  the  eoutlyle  was  still  in  contact  with  (he  pusti'rior  part  of  that 
of  the  atlas.  At  the  saute  time  the  atlas  was  tilled  forward,  rulalrd 
to  the  left  in  front  arul  to  the  right  beliiud,  and  dtsplaced  fur\\ar<l  upon 
the  axis;  the  odontoid  process  was  broken  olf  at  the  base  and  reunited 
by  fibrous  tissue  in  an  almost  iiorizontal  position  with  the  body  td'  the 
axis.  The  posteritu"  arch  of  the  atlas  was  so  closely  approximated  to 
the  bo»ly  of  the  axis  that  the  iidcrval  betvvccn  them  was  reduced  to  a 
triangular  slit  five  rnni.  wide  on  the  left  .-idc  and  two  nun.  on  the  right. 

In  tlu^  second  and  third  cises  the  ]iafieuts  were  instantly  killed. 

The  rarity  of  the  occurrence  is  readily  ex|)laiiH'd  by  t!ie  extent  of 
the  arti<^ular  surfaces,  tlie  strength  of  the  ligaments,  and  the  extra- 
articular checks  to  the  movement  of  the  sk 


of    which   is  to  cause  ex; 


[iggcnited    movcm 


ipoii  the  atlas,  iiw  eiieer 
cuts  of    lateral  or    antero- 
posterior flexion  of  the  head  to  be  tnuismitted  to  the  lower  verteliric. 
Treatment.     If  treatment  is  called  for.  the  attempt  to  reduce  should 


'  ro!it<<»:  ESclimidt's  Jnlirhurli..  vol.  Ixiii.  p.  20S.  iiiul  MalKainne  :  tics  Luiaf  Ions,  p.  329. 
Bnth  thcB*.'  acrouiits  aro  abstracts  of  tin?  uripiiuil  rrpor!  in  tlic  .Umrnal  do  Itfinlraiix, 
.AiiKo^t,  18.52,  and  theydillVr  materially  from  <ai-li  Mtlicr  in  muno  piiint.i.  In  tin-  iircmint 
here  Riveu  I  have  in  tlif  main  foUoWfd  tin' rurmi-r,  since  Mulgaigue'B  Bpi>car8  to  bsvu 
liecn  l4k1cen  from  an  nlvstmct,  not  from  the-  iirii^inul  paper. 

'  RouLsmn  :  Srlimidt's  Jalirl)iicb.,  vol.  Ixxxii.  p.  210,  from  Bcme  Mod.  Cliirurg.  do 
Paris,  vol.  ii.  p.  '.ViTt. 

'  Hilner:  St.  Bartholoiucw's  Hospital  Reports,  vol.  z.  p.  314. 
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be  made  by  steady  traction  on  the  hviul  roinlitiird  with  mwh  roaptativa 
pres.-'iirc'  ii[n>ii  it  and  tlii'  vtTtclira;  as  would  be  stiggp.sted  by  llie  cbar- 
acter  of  llie  displacement. 


Til 


2.  Dislocations  of  the  Atlas  (from  the  Axisi. 
irticulation  bi 


A'cen  the  atlas  and  axis  is  pomjiosed  not  only  fifl 
the  two  lateral  arlicnlatioiis  as   in   the  oilier  vertebra',  but  also  of  that 
between  tiio  iHlonloid  [iroeess  and  the  anterior  arch  of  the  atlas.     This 
proi-ess.  which,  genetically,  is  the  separated  body  oi'  the  alias  that    has 
unitt.'d  willi  the  axis,  is  placed  vertically  behind   the  anterior  arch  of 
the  atlas,  juid  is  (irmly  hckl  in  place  by  the  slron<;  transverse  lipmK'nt 
of  the  atlas,  by  the  two  alar  or  clu'cU   li.Lraments  which  pass  from   the^U 
liaso  of  the  proec.ss  to  the  occipital   bone  at  the  margin  of  the  fomuien^| 
niai^Mimi.  jind  by  the  vertical   band  of   the  transverse    liijiunent.  tlie  ^i 
siis|)eiisory  li^niricnt,  and   the   jiostt.'rior  occipito-axial  ligament   wliieh     j, 
overlies  (he  others.  ^| 

Dislocation  forward  or  backward  is  possible  only  after  fracture  of  the ^H 
odontoid  process  or  rupture  of  tlie  transverse  ligament,  or  by  the  bHih 
jting  (d'tlie  process  beneath  the  ligament.  The  number  of  itases  of  trie 
iniiiry  denionst lilted  by  autopsy  is  fairly  large  ami  contains  examples 
ol  all  three  tVirms.  In  most  of  the  re()orted  cases  the  injury  was  a 
diastasis  or  incomplete  scpanition  of  the  artietdar  surfaces,  tlie  atlas 
bi'ing  displaced  (iirwaril,  and  usually  so  inclined  (hat  its  anterior  arch 
lay  in  fnmt  (d'  the  body  of  the  axis.  If.  in  this  change  of  ])lace,  tlie^U 
odontoid  process  is  broken  oH' and  aeeouipaniei*  the  atlas,  the  ])robn-^| 
l»ility  of  tlangeroiis  comjircssion  of  the  cord  is  somewhat  lpssene<l. 
'i'iie  other  forms  that  have  bri'u  dcmon.-l rated  are  dislocations  forwanl 
and  backward  of  liiitli  uriii'ular  surfaces;  <Iislocaiiou  forward  ttn  one 
siiie  only  (unilateral  dislocation  forward)  has  been  observed  only  clin- 
ically except  in  one  ease  '  in  which  there  was  also  a  similar  dislocation 
of  the  sixth  cervical.  There  is  some  re.ison  to  think  that  some  of  the 
obsinirc  rejiorted  (\"ises  that  ended  in  re(!ovcrv  may  have  been  of  the 
kiixl  designated  as  "bilateral  dislocation  in  opposite  directions,"  that 
in  wliicli  one  articular  surface  is  displaced  furwurd  and  the  njijwsite 
one  backward,  for  experiment  shows  that  this  displacement  can  exist 
without  causing  cumpressiou  id'  the  uicdidla.  A  ease  observed  byj 
Sedillot  [irobably  was  of  this  kind       (  IVJc  infni.) 

The  foltowini:  are  examples  of  tlie  rarer  forms  : 

Disi.iK'ATiox  FoitwAiU)  wcriKn  T  RrrrriJE  of  the  Thaxsversi 
Ijijamknt.  a  man  '  sixty  years  old  fell  fi-om  a  lieight  of  four  or  five 
metres,  striking  upon  his  head,  and  .survived  ten  hours.  The  heail 
was  held  in  moderate  dorsil  flexion,  but  was  freely  movable.  The 
odontoid  process  ha<l  jiassed  under  the  tnmsverse  ligjiment,  and  oom-' 
jtressed  tlie  medulla.  The  right  alar  ligament  was  torn,  tlie  left 
untorn.  The  articular  surfaces  of  the  atlas  had  move<i  forward  ufioii, 
but  had  noi  entirely  left,  those  of  the  axis.     I'hei-e  was  no  fracture. 

A  similar  case  is  reported  by  Orton,*  in  which  all  tlie  ligament 

'  KRiiictHtmnif  :  .Inurn.  iles  St-i.  M*''l.  (te  Ijiile.  Mtiy  29,'lti9L 
'.Iiiiiriiiil  cli>  CliiriirL'ic  di?  Miilcuigiic.  1H44,  p.  370. 
•Orion  :   Liinnt.  1S76,  i.  p.  853. 
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uniting^  the  axis  to  tlio  atlas  ami  occipital    \>ow  were  torn,  hut  the 


!  liga 


<1 


lav  hehind 


incnt  was  uninji"'*'<i.  !'"<«  theoiloiitoiil 
it  ciimprcssing  tlif  roni.  'JMic  injurv  was  wiiisod  hy  a  hlow  of  the  fist 
received  i>bli<iiirly  frfitn  behind,  cm  the  angle  of  the  jaw.  Death  was 
instantaneous.  Tlie.se  two  are  the  only  |K»sitive  examples  of  this 
injury. 

Dislocation  Backward.  A  woman'  sixty-eight  years  of  age  fell 
while  descending  a  ladtier,  struck  upon  her  fi»relipa<l,  and  died  instantlv. 
The  atlas  was  dislocated  baekward  on  both  sides,  the  anterior  ligament 
detached,  the  capsular  ligaments  in  front  torn,  the  wlontoid  process 
broken  at  its  base,  and  the  posterior  arch  of  ttie  atlas  broken  on  each 
side  near  the  transverse  process.  The  fracture  of  the  atlas  was  thought 
to  have  been  causctl  by  its  impact  agJiinst  the  spinous  process  oi'  the 
a.xis. 

There  is  no  other  repwrted  case  in  which  this  variety  has  been 
demonstrated  post  mortem,  hut  Malgaigne  quotes  from  Elirlich  a  sujv 
fm.se*!  ea.se  which  ended  in  recovery. 

Bilateral  Dismmatiox  i.\  Oi'i-ositk  DiitEcriox.s.  S^dillot''' re- 
ported the  ease  of  a  girl  who  bad  suffered  for  sonu-  time  with  stillness 
of  the  neck  and  deviation  of  the  head  to  the  loft,  {dtliough  it  could  be 
tunieil  to  the  right.  'i"he  injury  hiid  been  caused  by  a  man  who  seized 
her  by  the  head  from  behiu<l  and  forcildy  twi.sted  it  to  the  side  toward 
which  it  remained  deviated.  She  died  seven  weeks  later,  wi(h  inereas- 
ing  pandysis.  The  antop.sy  reveided  a  "dislocation  of  the  atlas,"  the 
details  of  whieli  are  not  given.  The  front  of  tlie  (Mlonloid  process  was 
rough,  and  the  odontoid  ligjiinents  were  torn  ami  ]iartly  destroyed,  but 
there  was  no  pus.  Only  the  anterior  portic»n  of  the  cord  was  softened. 
Blasius  describes  this  ease  as  one  of  bilateral  dislocation  in  opposite 
directions;  although  it  was  probably  such,  the  descri]itiuii  does  not 
prove  it. 

In  the  commoner  forms  of  diastasis  with  inclination  and  displace- 
ment of  the  ati.'is  forward,  and  in  complete  fouwaud  ihshx-atiox  the 
transverse  ligament  is  ruptured,  <ir  the  (Klontoid  prneess  is  broken  ofiT 
an<l  accompanies  the  atlas.  In  diastasis  all  the  ligjiments  uniting  the 
atlas  to  the  axis  are  ruptured  ;  in  dis!i>cation  forwaixl  the  ligaments  of 
the  posterior  arch  are  sometimes  nntorn.  In  aea.se  reporfef)  by  Pliilips,* 
the  jKisterior  arch  itf  the  atlas  w;is  liroken  off  on  each  side  and  remained 
in  place,  while  the  anterior  jiortiou,  including  the  articular  surfaces  and 
carrying  with  it  the  fractured  odontoid  process,  was  displaced  so  far 
forward  and  downwartl  that  it  lay  entirely  in  front  of,  and  became 
united  to,  the  btHly  of  the  axis.  The  j)atient  survived  forty-seven 
weeks  an<I  died  of  bydrothonix.  The  injury  gave  rise  to  no  markwl 
symptoms  except  persistent  stiffness  and  jiain  in  the  neck,  which  were 
attributed  during  life  to  a  .strumous  arthritis  set  up  by  tlie  injury. 

I  have  met  with  no  mention  of  injury  to  th*'  vertebitd  arteries  or 
veins. 

The  spinal  cord  may  lie  torn  across  in  juirt  or  entirely,  or  crushed, 

'  Mclrliiuri,  quoted  hv  MBlRniitnc,  loc.  rit.,  p.  333. 

•Si'ililliit, :  (Jawlte  MViIiniU'.  Isl'J,  p.  77t). 

•  Phili[M:  Mfd.-Cliirurg.  Truiis.  vol.  xx,  p.  78. 
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or  rtiiiiply  com  pressed.  In  doulilc  ilislocation  forwanl,  it  is  most  likely 
to  escape  injury  if  the  <Mli)iiti>iil  jinx-fss  is  broken  off.  On  theoretical 
griHiiuis,  it  is  also  tlioiight  not  to  be  greatly  endaugered  in  bibteral 
dish)«ition  in   opjjosite  liiret'tioiis. 

Cause.  Tlie  cause  has  usually  been  a  fall  or  blow  tipon  the  licail. 
In  forward  disioeatioii,  aii<l  in  i'otii|)lek'  diastasis,  the  force  hu.s  prob- 
alily  always  been  so  exerted  as  to  bend  tjie  head  toward  the  breast;  iu 
partial  diastasis,  witii  nipliin;  of  the  lifjanieuts  of  only  one  side,  the 
inclination   must  have  been  toward  the  o[>j)osile  side. 

Unilateral  ilislm;ation  or  bilateral  dislocjition  in  opposite  directions  may 
be  produced  liy  exajjgcrated  rotation  of  the  head,  as  in  Si-dillot's  case. 

Symptoma.  In  simple  diastasis  without  displaeenient,  and  without 
injiirv  of  the  cord,  tiiere  may  be  no  symjitonis  except  pain  and  exag- 
giM'ated  nioliility  of  the  heail,  and  eveti  the  latter  may  be  lacking  becinise 
of  spasmodic  contraction  of  the  muscles.  In  the  common  form,  dislo- 
cation forward,  the  i^iiin  is  dopres.sed  upon  the  chest,  and  a  prominence 
may  Ix  felt  at  the  back  of  the  neck,  below  the  occiput,  forme<l  by  the 
s])inous  process  of  the  axis.  In  the  ])harynx  may  be  felt  the  project- 
ing anterior  arch  of  th<'  atlas.  I'aiii  is  always  present,  and  usually 
severe.  I'hilips's  case,  above  (|Uoted,  is  a  niarked  exception  in  resjtect 
of  pain,  disibiiity,  and  deformity.  The  nervous  symptoms  vary  with 
the  degree  of  injury  to  the  cord. 

Prognosis.  The  [>rognosis,  even  accepting  the  cases  of  doubtful  diag- 
no.-.is  followed  by  recovery,  is  very  bad.  IVath  may  be  cansc<l  imme- 
diately, or  siuklenly  at  a  later  ]teriod  by  the  shifting  of  the  liK)s<>netl 
bones  and  the  consequent  compression  of  the  conl,  or  by  the  progress 
of  the  changes  induced  by  the  ()riniary  trainnatism. 

Treatment.  Immediate  reduction  of  the  dis|)lacement  an<l  the  pre- 
vention of  its  recm'rence  are  imperative,  if  the  former  can  be  ncconj- 
pltshcd  without  siicli  violence  as  would  in  itself  endanger  the  life  of 
the  patient.  Although  I'liilijts's  case  furnishes  proof  that  the  ixTsist- 
enee  of  (he  displacement  is  not  nec<'s«irily  itu'oinpatible  with  tne  pro- 
longation of  liic  and  activity,  and  allhivngh  this  jn-«Mjf  is  sup|K»ncd  by 
the  survival  in  fair  condition  of  sevend  other  paticnt.s  who  have 
received  injin'ies  at  the  u))per  part  of  the  cervical  spine,  the  exact 
nature  of  which  was  in  doidtt,  but  which  were  foUoweil  by  permanent 
rigidity  and  deformity  of  tlie  part,  yet  there  can  be  no  question,  I 
think,  of  the  jtropriety  of  making  <jr  even  of  the  ob!ig5iti»)n  to  make, 
cautious,  well-considei'ed  attempts  to  correct  the  displacement.  Even 
if  dangerous  pressure  upon  the  cord  lias  not  at  the  time  taken  place, 
yet  it  is  certain  that  the  condition  is  full  of  the  gravest  ri.«k.  The 
displacement  may  gradually  increase,  as  in  Dubreuil's  case,  in  which 
the  chin  did  not  touch  the  chest  until  the  tenth  or  eleventh  ilav,  and 
tleath  occurred  suddenly  on  the  sevenlccnth,  or  the  fatal  increment  of 
disjtlacement  may  be  suddenly  added  by  the  relaxation  of  the  s|ia*- 
modically  contracttHl  muscles,  or  by  an  incautious  movement  of  tin? 
patient,  or  even  of  his  attendants.  This  latter  has  occurred  even  af^er 
complete  reduction,  as  in  tlie  following  aise,  which  I  quote  in  some 
detail  because  it  will  illustrate  many  of  the  prominent  features  of  the 
injury. 
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A  nmii '  fifly-piL''lit  vrars  of  age  fell  down  a  fiilj-side  am!  remuiucd 
all  night  ii[niti  tin'  griPiiml  uncuii.sfiuii!;.  In  the  iiKpriiing  lie  tried  to 
walk  and  futiiid  liiiiiself  *' unsteady."  Help  e^iiiie,  and  he  was  taken 
home.  When  seen  by  the  re|»(>rter  he  was  seated  in  a  chair,  his  chin 
resting  on  his  sternunt,  his  head  and  iieek  rigidly  fixed.  He  was  con- 
•scioii.-?,  not  paralyzed,  and  complained  of  great  jwiin  in  the  neck.  There 
wa.'i  a  nnirkcd  pnnninenee  at  tlie  l»aek  of  the  neck  hclovv  the  oeeiput. 

By  steady  tra<'liHn  iipon  the  sides  of  tlie  liead  the  displacement  was 
completely  rethieeil  wilha  distinct  snap  and  crepitus,  and  the  )min  was 
relieved.  A  week  later  lie  sat  up  in  hed,  and  immediately  fell  buck 
dead,  with   reprodtiction  of  the  original  defiirmity. 

The  autopsy  showed  tliat  tlie  odontoid  jironess  had  l>een  broken  olV 
wifli  a  portion  of  the  body  of  tlie  axis,  and  displaced  forward  with  the 
atlas  (the  transverse  liganient  remaining  intact)  so  tiir  that  (he  lateral 
artieidar  surfaces  were  almost  entirely  separated. 

As  it  seems  probable  from  the  shape  of  tlie  bones  that  dislocation 
forward,  e.\cept  in  cases  that  arc  immediately  fatal,  is  very  nirely 
ooaiplcte,  the  traction  upon  the  head  should  be  direeterl  .smiewhat 
backward,  as  well  as  upward,  so  as  to  avoid  increase  of  the  displace- 
ment, and  may  be  combined  with  counter-pressure  against  the  back  of 
the  neck, 

Alter  reduclioji  has  been  offeetcd,  and  in  cases  of  diastasis  without 
<lispla<'cnrent,  the  head  and  neck  must  be  made  immovable  by  suitable 
ilressings. 


3.  Dislocations  of  the  Lower  Six  Cervical  Vertebrae. 

These  ai^  by  far  the  most  common  of  the  dislocations  of  the  spine, 

and  the  artieidations  between  the  fourth  and  liflh  and  between  (he  fifth 
and  sixth  are  (hose  most  frequently  att'ected.  The  varieties  that  have 
been  observed  and  verified  are  diastasis,  bilateral  dislocation  forward, 
backward,  and  iit  opposit<;  directions,  and  nnilatend  forward.  Of  these 
the  bilateral  forward  and  backward  may  be  classed  as  dislocations  by 
flexion,  and  the  liilatei-.il  in  op[Hi>ite  directions  and  the  iiuilat<Tal  fbr- 
war<l  as  dislocations  by  abduction  and  rotation.  The  bilateral  forward 
and  (he  unilateral  ftirward  are  the  most  common.  The  statistics  of 
Blasius  .show  that  of  108  cases  in  which  the  exact  nature  of  (he  injury 
was  ascertained  2.'!  were  <Iiasta.ses,  4]  bilateral  dislocations  forwanl,  37 
unilateral  forwiu-d,  4  liilatend  in  ojipositc  dircctimis.  and  '.I  bilatcni! 
backward  ;  to  the  latter  may  perhaps  be  adde<l  H  others  in  wliich  (he 
<iiagnosis  was  not  entirely  beyond  (juestion. 

The  positively  demonstrjitetl  cases  of  niLATFitAi,  i)isi,fK'ATi<).\ 
HAticw.viiD  arc  two  reported  by  Porta  and  one  by  Hianley.  The  latter 
of  the  fif^b  cervical,  in  whi(4i  the  uj)pcr  live  vertebra'  were  tirndy  united 
to  one  another  by  Imny  fusion,  has  been  quoted  abox'c,  p.  4!K).  The 
dishicatioii  was  complete,  t!ie  body  fd'  the  lifth  vertebra  resting  npmi 
the  lamiiKc  ami  spinous  process  of  the  sixth.  The  injury  was  caused 
by  a  fall  backward  upon  the  head  and  Iwck.  Theoretically,  i(  may  be 
assumed  that  hyjH'rflexion  forward  of  a  vertebra,  combined  with  direct 

■  liilwuii:  Laucvt,  lS8a,  ii.  p.  429. 
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pressure  backwarfl  upon  it,  would  produce  this  form  of  disl(K5ation,  for 
ny  the  flexion  a  diastasis  would  l»e  effected  in  wliieh  the  potiterior  and 
04ipsular  lipiments  woidd  l)e  torn,  and  tlien  the  direct  pressure  Fmck- 
ward  would  rupture  the  iiitervertelind  disk  and  |)nHhice  the  «lisplace- 
ment.  That  the  injury  is  rare  notwithstaniling  the  frequency  of  ihe 
occasions  in  wliicli  the  liead  is  hent  foreii)ly  forward  is  to  be  explained 
by  the  normal  freedom  of  motion  in  this  direction  which  allows  the 
chin  to  be  depressed  ufMiii  llie  breast. 

Of  the  four  cases  <A'  iiilatkijal  disixk'ATIox  in  opposite  diuec- 
TiONS  I  have  l>een  able  to  examine  tlie  original  rejxirts  in  none.  Possibly 
the  one  attributed  to  Malgaigue'  is  the  same  as  tiie  case  described  in 
his  LiixfUiouJi,  p.  371,  as  unilaleral  forward  ;  if  so,  and  if  it  is  retained 
in  the  list,  it  would  seem  projier  alsotoadtl  Martelli&re's  case  mentioned 
by  Afalfraignc  upon  the  following  j>ag«',  372,  ajs  resembling  his  own  in 
the  asstxiiatcd  sligiit  displacement  baek'ward  of  the  opp>site  inferior 
articular  process  with  rupture  of  the  capsule.  In  Malgjiigne's  case 
there  was  also  chipping  of  the  lower  border  4)f  the  articular  surface  of 
the  dislocate*!  vertebra  on  the  side  of  the  principal  dislocation  with  the 
production  of  a  notch  in  which  the  uppver  edge  of  the  underlying  pro- 
cess was  engaged.  iSimilar  elii|i((iiig  nf  the  same  border  was  found  in 
Martelli^^?'s  case,  but  the  articular  iirocess  tiad  passed  completely 
beyond  the  underlying  one  and  hail  deseen<l('il  in  front  of  it  to  a  dis- 
tance of  nearly  one-(|uarter  of  an  inch.  This  form  is  an  exaggeration 
of  the  unilateral  liislncalion  I'nrwani,  nn<l  tlieir  causes  and  mode  of 
pro<luction  will,  therefore,  be  (•unsidered  together. 

In  HiLATKUAL  ni.si/K'ATioN  FORWAiui  both  inferior  articular  sur- 
faces of  the  dislocated  vertebra  are  cjirried  fnrvvard  beyond  the  anterior 
borders  of  the  unilerlying  ones,  and  the  lixation  is  eifectcd  either  by 
the  dnip])iug  of  the  pnx-esses  into  tlie  tioteltes  in  front  of  the  latter, or, 
if  the  movement  forward  is  combined  with  anterior  flexion,  by  the 
interlocking  of  the  body  of  the  uj>per  vertebra  with  the  projecting 
lateral  borders  of  the  upper  surface  of  the  one  beneath.  Blasins  claims 
that  this  is  effected  abnost  as  fre([Uently  i)V  posterior  as  l>y  anterior 
flexion,  an  o|i!uioii  which  it  is  mit  easy  to  accept. 

In  hyperflexion  forward  the  fulcrum  is  found  at  the  anterior  border 
of  the  binly  of  the  vertt'bra,  and  the  first  effect  is  to  produce  diastasit? 
with  rii|»ture  of  the  posterior  and  capsular  ligaments,  and  then  a.s  the 
projecting  lip  on  the  inferior  anterior  border  of  tlie  bwly  of  the  npj>er 
vertebra  engages  in  front  of  the  u|»per  bonier  nf  the  lower  one,  am! 
the  force  continues  to  act,  not  simply  to  t!ex  but  als<i  to  crowd  the  head 
dirci'tly  <lown  tnward  the  ehcit,  tlie  body  of  the  upper  vet^ebra  slips 
downward  an<l  forward,  by  which  movement  tlie  articular  surfaces  are 
separated  antero-pisteriorly.  Then  if  the  neck  is  stniightene<l  the 
IhkIv  of  the  vertebni  may  be  raised  to  its  original  level,  «nd  yet  the 
dislocation  will  be  maintained  by  interlocking  of  the  articular  pro- 
cesses. Under  such  eircmustances  there  would  be  no  angle  in  the 
direction  of  the  neck,  but  only  a  depression  in  the  nai>e  and  a  pntjec- 
tion  in  the  pharynx  ciirres|von<liug  to  the  body  of  the  dislocate<l  vertebra. 

Occasionally  the  spinous  process  with  more  or  less  of  the  adjoining 

*  Malgaignc:  Ecvue  UM.  Chirurg.,  1853. 
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lamina?  is  broken  off.  The  intiTvcrteiinil  disk  is  always  torn,  ami  «> 
are  iiyiiallv  the  liganienta  Hava  and  tlie  iiitertiiiindiis  lijisuuent ;  tlie 
loiiiritiuliiial  (anterior  an<l  jiositrior)  lit^.mieiits  are  less  t'rei|iienllv  torn, 
ofWii  tiiily  stri[)|ie(l  off.  The  !>|»timl  cord  may  be  eonipretwoil  or  crushed 
or  stretched,  or  may  escape  injury. 

As  the  articular  surfaces  are  in  pome  rjiscs  alnu>st  horizontal,  it  is 
oouceivalde  that  ttie  dislocation  may  he  produced  hy  direct  violence 
actintr  upon  the  lione  from  hehind  forward,  witliuut  the  aid  of  either 
ventral  or  dorsjil  flexion  of  the  column. 

In  U.MLATKiiAL  lUsi.iK-ATlox  KOHWARH '  (dislocation  hy  alidnction 
and  rotation)  the  articular  surface  on  one  side  of  the  nj)per  vcrtcltni  is 
carried  upward  and  forward  until  its  posterior  edge  has  passed  the 
anterior  edge  of  the  one  with  which  it  articulates.  .\t  the  same  time 
the  spinous  process  nii>vcs  from  the  median  line  toward  the  si<le  of  the 
dislocation,  and  the  anterior  surface  of  the  body  projects  slightly  in 


Fia.  249. 


Fin.  230. 


DiBlocation  of  the  neck  by  flexion; 
median  section. 


Btlalcral  dUlocutiini  by  llexiiin :  fourth  cervical 
vertebrii ;  frouv  bt-liiiid.    iMa;.uaiunk.) 


front  of  that  of  the  underlying  one.  In  short,  the  movement  is  one  of 
rotatie>n  and  alidnction  altont  the  op|>osite  articular  surface  a.s  a  centre, 
and  by  it  the  vertebral  canal  is  hut  slightly  narrowed,  atrd  but  little  or 
no  violence  is  ilotie  to  [lie  cord.  Tlie  segment  of  the  colinun  above  the 
dislocation  is  abdiK'ted,  and  forms  with  the  lower  jiart  an  angle  or  curve, 
the  convexity  of  which  is  on  the  dislocated  side. 

The  nornud  motion  in  the  artienlations  of  this  region  is  one  of  rota- 
tion and  abduction.     The  dislocation  is  produced  by  carrying  the  niovi'- 

'  Blasius  (Inc.  cit..  vol.  civ.  p.  82)  found  mi!y  one  case  of  nnilaternl  dislocation  iarl-uvirrf 
— of  the  sixth  cervical— and  even  in  it  there  was  alwi  fraclure  of  the  lamina  and  h(Kly 
of  the  BOTenth  vertebra  on  the  sido  of  (he  dislocation. 
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ineiit  beyond  its  normal  limits,  by  nny  force  which  over-abcUiots  or 
over-rot;Ut's  the  iipjtor  part  of  ihc  colniiin.      This  force  may  be  an 
external  one,  or  one  tlL-vt'lnjird  by   the  niitsdos  attache*!  to  fbe  liead. , 
Of  tiiese  (Hshwations  by  imiscular  actinti   Vi'iiker'  collectwl    fourteen 
more  or  le?s  certain  (vises,  an<]  made  tiieni  tiie  i)a!-is  of  a  careful  study 
of  the  subject.     Additional  cases  luive  since  been  rejM)rtetl.     The  niove-j 
nient  which  produces  the  lesions  is  a  sudden  turn  of  the  liead  to  onej 
side  ;  if  it  is  violent,  ill   rcfruiatcd,  if  its  tiiometitum  is  unchecked  byl 
the  antairtmistic  nuiscjes,  it  carries  tlie  head  jpeyoiid  its  normal    limit,! 
and  produces  the  dislocation  in  exactly   tire  Siunc  manner  as  if  an  ex- I 
ternal  force  liad  been  applied  to  tiie  head  to  turn  it  in  the  suoie  direc-J 
tion. 

Fio.  251. 


Comiili'lc  iiiillnti'ral  (linlucnUun  by  njiatlun  or  abilucllon. 

In  DiAST.vsis  tlic  lesion  ccmsists  essentiallv  of  more  or  les.H  extensive 
rirjititrc  of  the  Mpniii-nts.  It  is  (lie  sjinic  in  its  forms,  nature,  and 
etioh)jry  as  the  othiT  varieties,  with  the  exception  of  the  ])ersistent  dis- 
jilacemeiit  of  the  liones  and  of  the  chan;;e  in  the  relations  of  the  artic- 
ular surfaces  to  each  otiier;  the  dis|»!aeenient  is  either  entirely  abnen 
or  is  sbght.  A  singular  instance  of  the  production  of  a  diastasis  by 
mu-scular  action  Is  reportetl  by  Lasdic:-  a  crazy  man,  confine<l  in  a 
strait-jaekcl  in  a  chair,  jerked  bis  Inad  violently  backward  un<l  for- 
wani,  liecatne  at  once  paralyzed,  atid  died  a  i'vw  hours  later.  The 
autiipsy  disclosed  a  s<'pai'atiou  between  the  fifth  atid  sixth  cervical  ver- 
tcbi'ie,  with  rupture  of  the  jiosterior  liiramcnt,  the  interspinou.s  muscles, 
the  li(j!:anienta  tlava,  and  the  intervertebral  disk.  The  possilde  produc' 
tion  of  luenuitomyelia  is  to  be  borne  in  mind. 

Symptoms,  {■iiifdfi'i-tt/  ili.i/invtfion  fimninl.  The  |K>sture  of  the  head 
has  varied  so  greatly  in  the  report<'<l  eas<>s  that  it  is  of  no  value  as  a 
sym])tom.  Not  oidy  may  the  abibiction  of  the  upper  segment  of  tlie 
column,  which  is  necessary  to  the  production  of  the  dislocation,  be 
almost  entirely  corrected  by  the  sinking  back  of  the  articular  jirocess 
of  the  upper  vertebra  into  the  notch  of  the  lower  one,  but  even  if  it 
persist.s  it  may  bo  so  far  compensated  for  or  obscured  by  flexion  in  the 
occipito-atloid  and  rotation  in  the  atlo-:ixoid  artieidation,  that  it  will 
not  be  recognized.  Tlie  face  is,  however,  usually  turned  away  from 
the  side  on  which  the  dislocation  hiw  taken  place,  A  painful  ])romi- 
nence,  swelling,  or  rounding  can  be  recognized  on  the  dislocated  side; 

'  Votkcr:  Driitflolii-  Zi'Uschrift  fiir  Chir.,  1878,  vol.  vi.  p.  VH. 
'  LAsallc :  Daz.  MOdiualv,  1841,  p.  7ti3. 
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it  1;^  iliif',  acciirfliii^  tr>  V<"ill<or,  to  tlu"  angle  m'iit<'<l  in  tlic  i/dlinnii,  tlie 
slight  projcetioii  of"  tiir  tntn.-vi-r-if  iirm'r.-i^,  iiiid  tin- I'diiUiii'tid  cMiKlitioii 
of  the  niUfSfk'.s.  C)l)>icrvers  ditli'i-  iis  lu  lliu  fuiKlitiou  of  tin:  miiM-leson 
the  o|)p(i.sitc'  side,  some  reporting  them  rehi.\e<l,  utliers  e(tnlr:icled.  The 
deviiition  of  tl)e  spinous  process  of  the  dislocated  vcrtehm  to  the  side 
ut'  tlie  dislocjition  is  a  valnalilc  sign  when  it  ciin  he  recognized,  hut  ihe 
(h]ilh  at  wliirh  ihi'  tliird,  luiirth,  and  fifth  sjiinmis  processes  are  plaee<l 
i^  sueli  that  their  positimi  eantiot  ii^iiallv  \>v  ileterniitied,  and  while  tliat 
of  the  seeuiid  can  always  he  ll-ll,  its  deviation  niav  he  nnrccogniwilile, 
ItecHiise  the  posititui  of  the  underlying  «jnes  witli  which  it  ninst  he  com- 
pared remains  niikiiown.  The  j>roje(^tion  of  the  liody  of  the  vertebra 
in  the  pharynx  is  sometimes  reeognizai)le  liy  the  ting<'r  iiitntflueed 
throngh  tlie  niouth. 

'i'lic  last  named  three  signs  are  (liagnostic  if  fracture  can  he  cxcludwl, 
iiiit  as  the  last  two  arc  unreeogni/.ahle  in  nniiiy  eases,  the  first,  the 
existence  of  a  paiiifid  prominence  on  the  side  of  the  iicek,  is  the  one 
iijM>n  wliieli  the  surgeon  will  usually  liave  to  depend. 

Cas<'s  may  occur,  as  they  have  occurred,  in  wliieli  the  .-yinptonis  are 
so  obscure  that  a  diagnosis  be- 
tween dislocation  hy  mu.M'ular  Fu,.  2.V2. 
action  and  nutx'idar  rheumatism 
eaiinot  be  positively  made.  Un- 
<ler  such  eircnmstatiees  the  niaiii)i- 
idations  that  wmdd  reduce  a  dis- 
location if  it  were  present  should 
be  c'lrefidly  made.  If  they  re- 
duce the  di'fnnuity  and  relieve 
the  pymptoms  they  botli  establish 
the  diagnosis  and  eurethe  patient, 
lir  fii/tilrriil  t/iV'ifvj/iViit  furwiiiil 
the  symptoms  vary  greatly.  The 
heail  may  be  bent  far  forward 
toward  the  chest  with  markeil 
prnmincnee  in  the  najH.'  of  the 
neck  of  the  sjtinons  process  of 
tlie  vertebra  next  below  the  dis- 
locatcil  one,  or  it  may  be  bent 
backward  <ir  backward  and  to  one 
side,  with  marked  (irojection  of 
the  tnichea  and  perhaps  larynx, 
anil  irrognlnrity  in  tiie  outline  of 
the  frniit  of  the  eulumn  recogniz- 
able by  jtaljiation  through  the  soft 
parts.  The  head  m.'iy  be  rigidly 
fixed,  or,  more  nirely,  freely  mov- 
able. These  differenees  dejM'n<l 
Imrtly  on  the  position  of  the  dis- 
ocuted  hone,  the  presence  or 
absence  of  a.s,socirtted  fracture,  and  the  extent  of  the  injury  to  the  con- 
necting ligaments,  partly  on  t!ie  ilireetton  and  character  of  the  dishfcat- 


Rllatcral  (llsloralloii  furwanl  of  (tie  Hfth  ccr- 
vic«l  vcrlobra.    (From  a  plititojtnipli.l 
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injj  force,  nn<l  partly  on   the  enntnictian  or  relaxation  of  the  muscles 

joints  above  the  seat 
forwanl,  and  nii 


wiiifli  c'diitrul  flu' [lusitinn  Uiken  l>y  tlic  imnlVec-ted  _ 

of  iiijm'y.      In  tlu'  niajorily  of  cases  tin;  lieati  is 

angle  witli  its  upex  (lirt-ctcil  haekwani   is  formed  by  the  two  segnientji 


above  and   belnw   tiie  dishtesuion.     Attei 


ipts 


to  move  the  hejid  and 


pressure  at  the  seat  of  injury  are  wry  painful.  In  these  psilient*  the 
irregularity  in  the  line  of  the  transverse  processes  may  sometimes  l»e 
recognized  by  tlie  touch  ;  and  if  the  di>location  is  not  ton  low  the  prc»- 
jection  of  the  body  of  the  vertel)ra  may  l)e  felt  in  the  pharynx. 

Of  the  symptoms  of  lii/nlcnd  (lislurnlion  Ixifkwaiul  nothing  positive 
can  be  s:iid.  In  most  of  the  .snp[>oseil  cases  the  heail  has  been  bent 
backward,  the  face  directed  stmiewhat  upward,  the  tissues  of  the  front 
of  the  neck  tens*-,  an<l  re.spinition  and  deglutition  somewhat  interfere<i 
with. 

In  hilalvrdl  ilix/ocnlion  in  i>j>^itjni/f  lilrtvliniix  it  seems  probable  that 
the  head  would  be  tixe<l  in  rotation,  but  jiossibly  not  aliducted. 

I'lini/i/iiin,  partial  or  complete,  is  freipU'iitly  observe«l,  It*  immediate 
importance,  its  urgency,  as  a  .symp(<im  varies  accordingly  as  thedislo- 
oited  joint  is  above  or  behnv  the  pfu'nt  of  exit  of  the  phrenic  nerve. 
The  fourth  ccrvir'al  nerve,  from  whii-ii  (he  phrenic  mainly  arises, 
tliiiugh  it  receives  a  brniich  alsr>  from  the  tliini  or  tifth,  leaves  the  ver- 
tebral canal  tbrougli  the  foramen  between  llie  third  and  fourth  verte- 
bra', but  leaves  the  side  of  the  cord  at  a  somewhat  higher  ]ioint.  A 
disloeatioti  below  the  third  cervical  vertebra  may  cause  jiaralysis  of  all 
the  accessory  muscles  of  respiration  that  act  bv  nii.-ing  the  ril)s,  but, 
the  dia|)hragm  coutiruiing  to  ;ict,  prolongation  of  lif(!  is  |iiv.-sible.  If, 
on  the  other  lunid.  the  dislocation  is  at  a  higlier  point,  and  the  trunks 
going  t<>  ti>nu  the  plireuic  nerve  are  injuretl  or  the  <'ord  is  so  eomprcsse<l 
or  torn  that  the  integrity  oftlie  corresponding  fibres  within  it  is  ile- 
stroyed,  or  they  are  all  cut  off  from  tlie  respiratory  centre,  then  the 
diaphragm  also,  l)eing  no  longer  innervated  liy  these  nerves,  immedi- 
ately ceases  to  act,  and  the  icnlividual  dies  as|tlivxiated.  In  a  few  eases 
the  threatening  symptoms  have  been  instantly  relieved  by  changing- 
the  position  of  the  patient  or  by  systematic^  reduction  of  the  disloca- 
tion. Iir  all  such  threatening  eases  and  in  those  that  are  immediately 
fatal  the  injury  is,  as  a  rule,  at  one  of  the  U[iper  joints.  In  the  ex- 
ceptions there  have  been  associatcnl  injuries  to  which  the  death  is  to  be 
attriliuted. 

If  the  {Kiralysis  is  due  to  conijiressictn  <ir  laceration  of  the  conl  it 
m.ty  be  conjpli'te  of  both  motion  ami  sensation  below  the  point  of 
injin-y,  or  it  may  involve  oidy  the  motor  nerves.  It  seems  ]irol)able 
that  the  partial  paralyses  are  due  to  pressure  not  upin  tlie  cord  bnt 
uj)on  a  nerve  trutd<  in  the  intervertebral  foramen.  (See  also  Iliema- 
tomyelia,  in  Chapter  XI.) 

Loss  of  control  over  the  sphincters,  incontinence  of  urine,  and  the 
<»ther  secondary  svmi>tonis  of  iniurv  to  the  cord  have  been  already 
considere<l. 

ProKnosia.  The  mortjdity  of  dislocations  of  the  lower  six  cervical 
vertebra*,  excluding  cases  of  diastasis,  cannot  be  positively  determined 
iH'cause  of  the  uncertainty  of  the  diagnosis  in  crises  that  recover;  it  is 
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liifrlii'st,  probalily  Ih  j)er  cent.,  in  bihitcral  dislocation  forward,  an<l 
niticli  IcNS  in  tiic  iniiiattTal.  In  tiie  fatal  <'as<'s  doath,  as  a  nilo,  conies 
jtnjniptly,  witliiii  tlie  first  week.  fSiipjinration  has  hcen  observed  about 
tbe  scat  of  injiiry  in  cases  tliat  remained  unredMcwI.  In  a  niindier  of 
cii.ses  gra<hial  itoprovenient  has  tjiketi  place  in  (lie  attitude  and  mobility 
of  the  neck.  In  one  re[nirted  by  Walton'  of  snpposetl  dislocation  of 
the  tliird  cervical  furvvard  the  .syni|((iinis  ilid  nnt  becctnic  marked  until 
two  nioiitlis  after  the  arcideut  and  then  im-reased  to  cdiHpletc  hrlple.ss- 
II CSS ;  fiftccu  inontii.s  after  llie  accident  tliuy  suddenly  imjirovcd,  and  a 
month  later  recovery  was  cttmplete. 

Treatment.  In  unllatrral  (iijtinrtifioii  forrrnrfl,  at  least  in  thofp  pro- 
<fnce(l  by  muscular  action,  Volker  say.*  reduction  is  usually  easy  and 
free  from  danijer.  Mentiun  has  been  made  above  of  the  case  in  ^liicli 
a  boy  re<Iuccd  his  own  dislocalinn  by  restioij  his  head  and  shoulder 
ajpiinst  a  wall  and  pressing  upon  the  ]MMmiucnce  in  thi'  neck  with  liis 
thumb. 

Simple  traction  ufion  the  head,  the  counter-extension  being  made  by 
t!ie  wei^^ht  itf  tlic  luHly,  followed  by  rotation  <if  the  fiice  toward  the 
disloi'ated  side  lias  [inncd  suceessfid,  but  it  se<'nis  better  and  is  gener- 
ally recuniineiidcd  that  the  articidar  proce-s  slionld  he  freed  by  still 
t'urtiier  abducting  llic  lieiul  and  u|i|jer  segment  of"  tlic  colunui  (away 
from  the  side  of  the  dish>cation),  and  tlien,  when  freed,  should  be 
rotated  backward  into  ])hice.  If  traction  is  usc'd  it  should  be  made  in 
the  directinn  of  the  long  axis  of  the  upper  segment,  nut  in  that  of  the 
lower  one.  for  in  the  latter  case  the  strain  would  come  wholly  or  mainly 
upiin  the  luitoru  ennueelions  on  the  non-dislocated  side  and  rather  tend 
to  depress  the  dislocated  articidar  process  still  further  in  Ironl  id'  the 
corresponding  lower  one  than  to  rai.se  it  above  it. 

Bifit/fni!  ilin/ordliiiiin  in  upposiff  ilircctioiiK  are  to  he  claswd  with  the 
])receding  as  dislocatinus  by  abdnction  and  rotation,  and  trciited  in  the 
.s!! me  manner,  I'robably  the  diflcicntial  diagnosis  couhl  trot  be  made 
clinically. 

In  hi/utcral  (lisloeali'iiin  I'dnrnrd  tile  methods  that  liave  been  em))loye<l 
with  success  have  combined  tniction  upon  the  head,  either  in  the  silting 
or  rectunbent  posture,  with  pressure  upon  the  front  and  back  of  the 
neck  at  suitalile  poiuis. 

After  reduction  the  patient  should  bi'  kept  ipiiet  fur  some  time,  and 
if  reproduction  of  the  ilishx-ation  is  li-ared  a  retentive  dressing  slmuid 
be  ajiplied.  It  must  be  rigid  enough  to  prevent  any  flexion  of  the 
neck  forward  or  backward,  and,  after  tuii lateral  liislocation,  should 
include  the  head  so  as  to  prevent  rotation.  Such  ii  dressing  can  be 
conveniently  made  with  plaster  <if  Paris. 


DISLOCATIONS  OF  THE  DORSAL  Vi:RTEBR.ffi. 

The  cartilaginous  surfa<'es  of  the  articidar  ])rocesses  in  the  dorsal 
region  are  placed  more  nearly  in  si  vertical  plane  than  those  of  the 
cervical  vertebrie  ;  the  superior  ones  look  backward  and  slightly  up- 
ward and  outward,  the  inferior  ones,  with  tlie  exception  of  those  of 

'  Walloii:  lidstciii  Medical  uiid  Hurtjical  .Imiiiiul,  Jliiroi)  'Jl.  ISSH. 
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tnrwiinl  atiil  sliijlitly  dnwiiwanl  and  tnwanl ;  tlie  infe- 
rior  ones  of  tlic  tvvflith  urv  [rtacoil  likr  tliosc  of  tiie  Inniltar  vertebn© 
ami  look  outward  and  sinuL'wIiat  forward.  This  disposition  does  not 
in  itself  make  disloeatioii  to  eitluT  side  by  rotation  or  direct  disloca- 
tion backward  with  fracture  diffieiilt  ;  diskieatioii  ("urwurd  is  made  po^ 
sible  by  Hexion  stiliieient  to  raise  the  inferior  articular  processes  of  the 
ii[iper  vertel>r!e  aliove  the  superior  ones  of  the  lower.  I >islu(.:ution 
lyetween  th<'  tweU'ili  ilorsil  and  lirst  luiahar  vertebne  seeiii.slo  he  much 
less  favored  tiy  the  n'lations  of  the  |U'oee>ses,  and  yet  this  is  the  p<jint 
in  the  eontbiiied  dorsal  and  hiiTibar  regions  wliere  iiisloeation  is  l)y  far 
most  eotnnion.  I>!asiiis'  collected  twenty-two  eases  in  whieli  thechar- 
aciter  of  the  dtslfn^ation  was  demonstrated  by  autoftsy  ;  of  these  one  was 
of  the  third  dorsal  vertebra,  three  of  the  liftli,  one  of  the  si.\th,  one  of 
the  ninth,  thi'ee  of  tlirt  tentli,  two  ol'  (lie  eleveiitli,  ami  eleven  of  the 
twelfth  ;  of  the  doubtful  eases  ten  were  thniijrht  to  be  of  the  twelfth, 
four  (»f  the  eleveiitii,  and  one  eiieh  of  the  lifth,  eiylith,  and  tentii. 

The  observed  varieties  are  the  bilateral  forward  arid  backward  with 
about  ei|nat  fre(|ueney,  the  bilateral  in  opposite  <iireelions,  and  the 
latenil.  ( )f  tlie  latter  there  are  oidy  two  denion^tnited  eases.  Bell  an<l 
Alolireiistein,  twelfth  dorsal,  and  even  in  these  Hlasius  thinks  the  injury 
was  primarily  a  unil.ateral  dislocation  forvvar<l  or  backward,  which  was 
followed  by  bodily  latef.d  displaeeiiient.  In  the  few  case.s  in  which 
the  conditi<in  of  the  adjoiuiufji;  ril)S  is  noted,  these  have  been  found 
sometimes  dislocated  and  sonu'tiines  fnielured  not  far  from  the  column. 
The  dcL'rce  of  injury  to  the  cord  varies  with  t)u' eliaracter  and  p.xtent 
of  the  displacement.  Other  p;itholngical  conditions  have  been  consid- 
ered above. 

Causes.  Tiie  causes  have  been  forcible  tie.xion  of  the  trunk  forward 
and  the  direct  action  of  (rreat  violence  n|Kin  the  back  or  .-.ide  of  tlic 
spinal  column,  as  in  the  fall  of  a  heavy  object,  or  the  passage  of  tlie 
wheel  of  a  vvafjon  across  the  boilv. 

Symptoms.  The  symptoms  of  the  disloeutioir  are  found  in  recog- 
nizable cliaiti^es  ill  the  (losition  and  relations  of  the  (lif-locut<'d  vertebne, 
especially  in  the  prominence  of  its  spin<uis  processor  of  the  niulerlying 
one,  or  in  its  latent!  displacement,  and  in  a  deviation  of  the  column 
which  creates  an  anijlc  at  the  seat  of  the  dislocation,  the  apex  <if  which 
is  usually  directed  backward.  In  some  cases  it  is  noted  that  the  artic- 
ular processes  of  one  or  the  other  of  the  two  a<lJoinini;  vertebrje  form 
|)roniineiices  under  the  skin. 

Excessive  mobility  at  the  seat  of  dislocation  has  also  been  ob.served 
in  most  cases. 

Paralysis  appears  to  be  more  common  ancl  more  complete  in  the  fur- 
ward  than  in  the  b;u-kward  disloc^itions,  and  in  a  few  cjjses  has  disa|>- 
peared  aftiM'  reduction. 

The  symjitoins  resemble  so  clo.sely  those  of  fracture  that  the  dift'er- 
ential  diairnosis,  in  the  absence  of  post-mortem  examination,  can  rarely 
be  made  with  certainty.  The  failure  to  obtain  crepitus  is  no  proof  of 
the  absence  of  fracture,  and  wheti  ]M'esent  it  may  be  <lue  to  the  jiresonee 
of  an  associated  unimportant  fnictnre.  IJeduction  and  the  absence  of 
'  Blosius:  Loc.  cit.,  vol.  ciii.  y.  iS. 
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a  tendency  to  re]ir(i(lH<'li<>n  of  the  ili'loniiity  are  the  Lest  (il>taiii;il)le 
eviiierice  tliat  tlie  iiijiiiy  was  a  tlisliH'iitiuii. 

Prognosis.  Tlie  in'ogimsis,  as  regjtrds  either  the  preservalion  uf  life 
or  tlie  fall  restoration  of  function,  is  not  favorahle.  Tlie  uiieertainty 
of  tiie  diagnosis  in  most  cases  of  Burvival  and  the  coni|tarative  few- 
ness of  the  eases  deprive  the  perrentapes  of  value,  and  it  ean  only 
lie  paid  that  tlie  injury  seems  mure  likely  to  i)rove  futnl  when  it  is 
t^itujited  ill  the  iipjier  \v.\Yt  nf  tlie  region  than  when  in  tlie  lower,  and 
that  ill  ([iiite  a  mimlier  of  cjisi's  more  or  less  eomj>lote  recovery  has 
fulli.vved. 

Treatment.  Reduetion,  by  extension  and  enuiiter-e.xten.sion  at  tlie 
lii|v  and  shouliler.s,  has  been  tried,  and  soinetitui!s  with  succe.s.s.  If  it 
id  otitiiiiied  the  patient  must  be  kept  absolutely  reeunibent  for  several 
weeks,  and  preferably  with  the  (rniik  enveloped  in  a  ]>laster-of-I'aris 
dressing,  aii<l  the  same  iiuasnres  shuiild  be  enijiloyed  even  when  redue- 
tion has  not  been  eileeted,  in  onler  tu  favor  the  eoiisolidatiun  of  the 
bones  in  their  new  jiositions. 


DISLOCATIONS  OF  THE  LUMBAR  VEETEBR.ff:. 

The  possibility  of  the  oeenrrenee  of  pure  dislocation  of  tlie  lumbar 
vertebra^,  whieh  has  been  lung  in  doubt  because  of  the  close  interlock- 
ing of  the  processes  and  the  strength  of  the  ligaments,  is  [>roved  by 
two  e^iises  collecte<l  by  Ulasius  and  also,  it  may  be  .said,  by  two  others 
in  which  there  was  jiresent  associated  but  unimportant  fracture  of 
some  of  the  processes.  The  first  two  ca.ses  arc  those  of  Curling'  and 
Porta.' 

I'lirling  presented  a  sjwcimen  pre8erve<i  in  tlie  Londnti  Hospital 
Museum  :  tlie  intervertebral  disk  between  the  third  and  fourth  luni- 
Itar  vertebrse  was  destroyed,  with  slight  splintering  of  the  edge  of  the 
bone  at  one  or  two  places;  the  body  of  the  third  pntjected  nearly 
half  an  inch  in  front  of  that  of  the  fourth,  and  the  artierilar  prt)cesses 
of  the  two  bones  were  se|Kirate<l  to  the  same  distance;  the  ligaments 
connecting  the  laminse  and  the  spinous  proei'sses  were  stretche<l  but 
not  materially  torn. 

The  other  two  cases  are  those  of  Keig '  and  f'loijuet,^  In  the 
former  a  sailor  twenty-three  years  old  was  ernshed  under  a  heavy  iron 
cylinder  which  fell  acroas  his  back.  The  second  lumbar  vertebra  was 
displaced  backwanl  seven  lines,  the  up])er  arlienlar  iirm-c^s  of  the  third 
becoming  lodged  in  (he  notch  of  the  second  :  the  tip  of  the  right  lower 
articular  process  of  the  second  was  broken  off  but  not  separated  from 
the  rest  ;  the  lel't  transverse  [iroeesses  of  the  first  and  second  vertebne 
were  broken  off  (by  musentar  action,  it  was  thought),  and  the  spinous 

I  iroeesses  of  the  ninth,  tenth,  and  eleventh  dorsal  vertebra?  ami  the 
eft  eleventh  and  tw<'lfth  ribs  were  broken.  The  right  sacro-lumbalis 
muscle  was  completely  divided  transversely,  and  the  liver  and  spleen 
were  ni|)tured. 

'  CnrlitiR:  I^tdiiion  Hmpita]  Ri>|)ort«,  vol.  ill.  p.  35R. 
'  Quilted  liy  Bliisius  :  I.oc.  cit.,  vol.  ciii.  p.  ."W 

•  KciK  :  .SchniidtV  .liilirlmcli.,  vol.  cvii.  p.  c,!!.    i  Klaviiis  w^it<^s  the  name  Keli.) 

*  Blaeia8 :  I/oc.  ci(.,  from  Journal  des  DiSurmitus,  vol.  i.  p.  453. 
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Ill  ntiotlior  raso  Purtn  fcitind  iit  tljo  autopsy  a  pure  diastasis  between 
till'  lliirti  and  i'oiirdi  liiml>iir  vcrU-lji-ji-,  the  lioiies  being  separateil  u  few 
lines  without  i:itenil  oi-  antero-posterior  liisjilatii'inent,  an<l  all  the  lipa- 
incntjj  being  turn  ;  ihc  spinous  pivi-ess  of  the  tliirri  was  broken  at  it« 
base. 

The  coiulition.s  whieh  so  etlwtiially  op|M>se  dislocation  with  or  with- 
out ffijcture  are  the  great  breadth,  tliielcness,  and  elasticity  of  the 
intervertebral  disks,  the  large  masse-  of  muscle  that  lie  on  each  side 
of  the  spinous  proee.'-si's,  and  the  arrangement  of  the  articular  {pro- 
cesses by  which  those  of  eacii  u|ipcr  vertebra  are  reeeive<l  lietween 
tliose  of  the  next  hjvver  and  are  thus  absolutely  prevented  from  mov- 
ing laterally  or  from  being  separated  by  lateral  flexion  without  fracture 
of  one  or  the  other. 

Symptoms.  The  sym])toms  are  irregularity  in  the  line  of  the  spinous 
processes,  local  pain,  dtsaliility,  and  more  or  less  complete  |ianilysis  of 
the  parts  Ix-low.  As  the  s|>iiial  cord  is  replaced  througliout  the  greater 
part  of  (his  section  by  nerve  trunks,  the  eauda  eijuina,  which  leja 
<'onip!etely  fill  the  canal,  the  paralysis  is  less  likely  to  l)e  complete  tluui 
wlieu  the  injury  is  at  a  higher  point,  and  it  is  also  more  easily  recov- 
ered from  if  till!  displacement  is  corrected. 

Prognosia.  The  [irugnosis  is  more  favorable  tlinn  in  dislocations  of 
the  ili>rsal  and  ccrvii'nl  region-;,  [ircsunialily  bct'aiise  of  the  usual 
jibsence  of  injury  to  the  <'ord,  ami  the  less  extent  of  tlie  j)aralysis  ;  auci, 
while  many  of  the  eases  have  promptly  prove<l  fatal,  death  has  usually 
been  due  to  associated  injuries. 

Treatment.  In  bai'kward  dislocjition  reduction  appears  not  to  have 
been  dilKeiilt ;  it  fias  been  obtained  by  pressure  tij)on  the  proje<!ting 
spinous  process,  with  or  without  forcible  extension  of  the  cobunn.  In 
a  cjise  reportc<l  iiy  Harrison.'  dislocation  liackward  of  the  third 
lumbar  vei'tebra,  rcductioii  was  obtained  with  tlie  aid  of  aniesthesia  bv 
extension  ami  eounter-extensi(ui,  combined  with  moderate  pressure 
U|K)ii  the  s|>inous  process,  while  tJie  ])atieut  was  lying  upon  his  back. 
The  paralysis  lieiran  to  diroinish  on  the  fullowiug  day,  au<l  complete 
recovery  follnwcd,  (iltlioUL:li  a  slight  ])rujectioii  in  the  liiu- of  the  column 
persisted.  .\  plaster-of-l'aris  Jacket  was  worn  for  lijur  and  a  half 
months, 

Possibly  the  plan  rcpommenilrtl  by  some  of  the  older  surgeons,  of 
ajiiihining  llcxiou  forward  with  traction,  would  lie  neeessjiry  or  useful 
in  some  cases.  It  couKI  be  etTeeled  by  (ilaring  (lie  )ia(ient  on  his  bellv 
across  the  side  of  a  barrel,  or  liy  raising  him  on  a  cloth  passed  under 
his  belly. 

'  Harrison:  LaniHit,  lUtio,  ii.  p.  Ul. 
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CHAPTER  XXXIX. 

DISLOCATIONS  OF  THE  STERNUM. 

(See  ai-so  Fractures  of  the  Sternum.) 

Under  this  title  are  included  only  dislocations  of  the  normal 
divisions  of  the  sternum  from  one  another,  not  those  of  the  sternum 
from  the  clavicles  or  from  the  cartilages  of  the  ribs ;  they  are  those  of 
the  boily  from  the  manubrium,  and  of  the  ensiform  process  from  the 
body. 

Dislocations  of  the  Body  from  the  Manubritun. 

The  manubrium,  constituting  nearly  the  uppr  third  of  the  sternum, 
is  united  to  the  second  piece,  the  body,  by  a  layer  of  interposed  carti- 
lage, .sometimes  hyaline,  sometimes  more  or  less  distinctly  fibrous, 
and  sometimes  containing  a  central  synovial  .sac  of  variable  .size.  Henle 
speaks  of  this  central  sac  as  of  rare  occurrence ;  Maisonneuve  and  Brin- 
ton  found  it  in  about  two-thirds  of  the  eases  examined.  Ossification 
of  the  band  occasionally  takes  place  in  advanced  life ;  the  earliest  age 
at  which  it  has  been  ol)served  is  thirty-four  years. 

The  .second  costal  cartilage  articulates  witli  both  these  segments  of  the 
sternum  at  their  junction.  Although  this  division  of  the  sternum  into 
.segments  was  described  by  the  anatomists,  no  account  thereof  appears  to 
have  been  taken  by  surgeons  until,  in  1842,  Maisonneuve'  read  before 
the  A<«id6nn'e  dc  M<!'dccine  in  Paris  a  paper  in  which  he  called  attention 
to  the  anatomicid  divisions  of  this  l)one,  and  reported  two  cases  of  dislo- 
cation of  the  body  from  the  manubrium  which  had  come  under  his 
observation,  and  in  whi(rh  he  had  made  the  autopsies.  Earlier  records 
•show  several  cases  which  were  doubtless  dislocations,  but  Maisonneuve 
was  the  first  to  separate  them  from  the  class  of  fractures  and  apply  this 
name  to  them. 

The  injury  is  not  a  common  one,  even  if  allowance  is  made  for  the 
])robable  description  of  some  as  fractures.  Malgaigne,  in  1855,  could 
collect  only  ten  examples,  although  he  included  in  the  li.st  several  of 
tlie  older  cases  reported  as  fractures  ;  Ancelet^  collected  sixteen  ca,ses 
of  all  kinds,  Brinton*  thirteen  of  dislocation  forward,  and  added  one 
of  his  own.  Gurlt,*  in  his  talde  of  fractures  and  disastases  of  the  .ster- 
num, has  twenty-nine  cases  classified  as  diastasis  between  the  first  and 
.second  pieces,  and  throe  between  tiie  second  and  third.  Adding  to 
these  tho.se  quoted  by  Ancelet,  Brinton,  and  Servier,"  the  list  is  increased 
to  more  than  forty.  Only  one  of  the  patients  was  a  woman,  and  the 
ages  ranged  from  thirteen  to  more  than  sixty-five  years. 

'  Maisimneiivc:  Arcli.  gh\.  de  M6d.,  1843,  vol.  xiv.  p.  249. 
»  Ancelet :  Ga7.<>tte  dps  Hopitaux,  186.3,  p.  2.57. 

'  Brinton  :  American  .Tournal  of  the  Medical  8<!ienccs,  July,  1867,  p.  39. 
*  Ourlt:  Die  Knoclienbriiclie.  1862,  vol.  ii.  p.  31. 
'Servier;  Diet.  Encyclopfdiqne,  1884,  art.  Sternum. 
33  bVN 
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iplotely  dislocated  forward  and  iipwnnl 
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In  sixteen  the  bo<ly  w.is  completely  dislocated  torw: 
«jn>n  t!ic  iiianttbriiim,  in  tliree  or  ("our  Imckward  ;  in  two  tlie  disl<»eation 
wa.-i  inc(»m])l('t('  iHi-ward.  and   in  one   tlie  two  segment-s  were  8eparat<Ki| 
longitudinally. 

Causes.     Tlic  injury  iias  been   pnidnced  liy  direct  and  indirect  vio-j 
lence,  and,  |iy.<riil>ly,  in  one  or  two  e^wes,  by  iiinticnlar  action.     Guines,'! 
in  the  report  of  a  cast;  of  tetanus  in  a  b<iy  thirteen  years  old,  statesl 
tliat  on  I  be  seventh  ilay  he  fVmiid  tlie  breast  elevated,  all  the  false  ribsj 
di>|iiared  and  carried  upward,  ibe  stccnitiii  In'nt  at  tlie  junction  of  tliej 
first    and  second    [lirces,  and  tbriiiinii  witli  tlic    cnsiforin    proees*  an 
eminence  three  inclies  liigh.     The  ]>cctoral   luuseles  were  forcibly  con- 1 
tracted,  while  those  of  the  alxlomen  were,  if  not  in  their  natural  ctmdi-j 
tion,  at  least  much  relaxed  (ci>nipare<l  with  their  previous  condition). 
On   the  eiirjiteentb  day,  the  tetanus  having  ceased,  it  is  noteil  that  the 
deforaiity  of   tlic  lircjisl    iiersisied.      I    un<lerstanil    this  to  mean  that 
there  was  an  angular  dis[>[accinent  at  the  junction  of  the  first    and 
second    pieces,  the  ajx-x    being  dircctetl    backwaril,  and  the  ensiforrai 
process  ilistaut  three  inches  further  than   usual  from  the  spine. 

In  two  other  eases    muscular  action    may  ])<)ssibty  have   l)eon  the! 
determiuiug  cause,  but  the  mode  of  ])r(K!uetioii  is  obscure;  in  one  of 
them  ( l*riiclic,  <piotetl   bv  Malgaigne),  a  young  man   fell  into  a  cellar 
with  some  iiilling  tJiuijcr,  which  resliMl  upon   liis  chest;  wliile  driving 
to  free  himself  lie  fell  a  .snap  in  the  region  of  the  sternum,  and  thc^^ 
dishv^atioii  was  tlnniglit  to  liave  been  then  producdl.      In   the  othcr^^ 
(.Vucelet),  a  boy  thirteen  years  oh!  wa-  exercising  on  parallel  bars  wither 
his  che.st  bent  forward  ;  his  fed  luiexpccledly  touched  the  ground,  and 
a  forward  disloealion,  enmplfte  on  only  the  left  side,  was  produotHl. 

In    the  ca^e  of   longitudinal    separation  (.\urran   and    L)avid|,  the 

[latient   fell  from  a   height 
ovv  wall  .so  that  hi^  head  was  on  one  side  and  his  legs  on   the  other. ^ 
He  rec.eive<I  at  the  siime  time  a  fracture  of  the  s]>iuous  jjnx-osfso.s  of  tlie 
last  two  tlorsal  vcrtebrjc,  and  the  di-loratinn  (n  diastasis)  .«eems.  thero-1 
fore,  to  have  been  produced    by  hyper-dorsal  llexion  of  the  spinal  c<tl- 
umn,  by  which   the  two  segments  of  the  sternum  wi're  pulled   apait. 
The  ca.se  seems,  to  some  extent,  to  coirHrni  the  theory  of  the  pos.sibility.. 
of  dislocation  by  muscular  action.     The  patient  reooverwl. 

\n  three  cases  a  forwartl  dislocation  was  caused  bv  violence  reoeiw 
directly  upon  the  front  of  the  chest,  prcsnmaiilv  n]>on  the  mantdirinni. 
( )ne  ]intie)it  (Aurran)  fell  with  a  ladder,  strikiiii;  bis  chest  against  onel 
of  the  rungs  ;  another  (Malgaigne)  fell  against    the  gunwale  of  a  boat  J 
the  third  ( Fr6mey^)  wa.s  struck  and   killed  by  the  pole  of  a  wac«in,j 
Draehe'.-i  ca.se  al.so  is  sometimes  rpioted  a.s  an  example  of  direct  vir 
lence,  an<l  so  perhaps  may  be   Hiehet's,'  in  which  some  boxes  of  gnoi 
fell  upon  a  man,  and  eiiused  a  disloeatinu   l)aekward  of  the  IxmIv  n^tonl 
the  maiiiibriiim,      Reid's   patient  w.is  kickeii   liy  a  mule ;  the  diro<'tion' 
of  the  dis)ilai'ement  is  not  mentioned. 

In   I)uverney's*  patient  the  injury  wa.s  conil)onnd,  and  was  cau 

•  <hitnc»:  Arch.  gfn.  rtu  Med.,  !*»,  vol   x\x.  p.  396. 
■  '  Krfniey  :  Bull,  ili-  la  .'"'•c.  .\imtoiiiic|iif,  ISfis,  vol.  xiii.  p  419. 

H  '  Kirlict.  n'pdrtvd  liy  Siri-dy  in  Hull,  ilc  In  S<>o.  Anal.,  IW".  vol.  ii.  p.  305. 

H  <  t)uveniL-y  :  Mttladiea  des  Os,  17.'>1,  vol.  i.  p.  235. 
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Tiy  tfu'  fiirciMo  CDiiijiirssion  tif  iIk;  sides  of  the  elicst  hy  a  falling  stone, 
till-  secomi  |>ie<'e  lieiiijj;  llinist  lorManl  (sec  Frartiires,  p.  I7o);  atnl  in 
Pitlia's '  it  was  eaiistnl  by  similar  lateral  eompressiuti  hetween  the  butlers 
ijf  two  railway  cars. 

In  ninst  tif  the  nthcrs  the  injury  was  eaiiseil  hy  a  fall  Iroiu  a  hei^;ht, 
hy  whieh  the  trunk  was  iiroliahly  heirt  furcilily  furwanl,  as  shown  in 
several  nf  tiicni  Ity  assdcialeil  t'nietiire  of  the  eerviesil  or  dorsal  verte- 
lirtc.  The  mode  of  productinn  in  these  cases  a|i[«!ars  to  he  .similar  t« 
that  hy  lateral  eoinjiression  of  the  ribs;  the  first  and  si'eotid  rilohcinj^ 
shorter  and  more  rifrid  than  the  others,  the  nianuhrinm  remains  fixed, 
while  the  seeuiid  picre  is  jnished  forward  and  nfiwani  by  the  other  ribs 
that  artieiilate  with  it  and  whieh  are  themselves  |)ves><.>d  forward  by 
ihi'  flexion  of  th<'  s|iiiie.  Servier  demonstrated  this  aetioii  n|nin  tho 
cadaver  hy  ex|)osinir  (he  sternum  and  eoslal  eartihipes,  diviiliiif;  (he 
third,  fourth,  and  fifth  of  the  latter,  and  then  throwinjj:  the  hodv  back- 
ward from  a  sitlinj;  [losilion  so  as  to  strike  upon  its  shoulders  <\n  tho 
HiMir  ;  the  end:<  of  the  ribs  could  be  seen  l<i  sprinjj  f<n'ward  and  inward. 

Patholog7.  In  the  eoinnion  form,  <lishK'ations  of  the  second  |>iece 
forward  ami  upward,  the  binies  override,  sotnetinics  as  (nueh  as  an 
inch  ;  the  anterior  fibrous  layer  liuinjr  the  bone  is  torn,  the  (vo.-lerior 
onestri])pcd  fnnn  the  second  piece.  The  second  costal  cartilages  alnmst 
invariably  remain  in  contact  with  the  niannbrium.  Sonn'times  the 
third  and  fonrtli  have  been  lirokcn. 

In  two  eases,  Nclaton's  and  Aneclel's,  the  dislocrtinu  was  incom- 
plete ;  in  the  latter  the  boily  was  turned  about  its  hmgilndinal  axis 
so  that  its  Irft  u|)per  corner  was  elevated  above  the  tnanidirinm  and 
the  .second  c()«tal  r'artilage  to  a  distance  fully  ecpud  to  the  ihickness  of 
the  bone,  while  its  right  upper  corner  remaineil  in  jdace. 

The  dislocations  of  the  botly  backward  iuriiish  two  autopsies.  Saba- 
lier's- patient  was  an  elderly  man  \v  ho,  after  having  lieen  beaten  «i(h 
the  lists,  was  thrown  into  a  <lilch  thirty  feet  dee]) ;  he  snrvived  for  a 
week.  The  liodv  of  the  sternnin  was  disphiccil  2.M  cm.  iipwtird  Ix'litnd 
the  niannbrium  ;  there  was  a  large  extravasation  of  blood  under  the 
skin  an<l  in  the  snhstance  of  the  right  lung,  which  was  extensively 
Iwiutd  down  by  old  adhesions. 

Kicbet's  patient,  twenty-seven  year.'*  old,  was  thrown  down  upon  his 
back  bv  some  heavv  i>nxe«  that  f"ell  from  a  wagon  upon  his  chest  and 
caused  many  associated  injiu'i<'s  ;  he  died  of"  pya/mia  on  t!ie  txsenty- 
secnnd  day.  The  body  <d'  the  sternum  was  displaced  backward  and 
sliglitly  ii])ward  behind  the  mannbriiun  ;  the  second  costal  cartilage  on 
the  left  side  remained  attached  to  the  body,  that  (d'  the  right  side  was 
sejianited  fnmi  tintli  body  and  tnanubrium,  and  its  eml  was  free  in  an 
abM-es-  that  bathed  the  di-locatinn.  There  was  a  complete  transverse 
fnictnre  of  the  matudirium  half  an  iueh  aliove  its  lower  cud,  and  a 
fracture  of  the  body  without  displaccTnent  !tt  the  level  id'  the  articula- 
liciu  cd"  the  fourth  costal  carlilaKcs.     Thcri'  wa«  a  compoinul  fracture 
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iplc   fractures  of  the  left  thinl  and  fourth  ribs 


The  e.oniplieations  have  been  numerous  and  varied  :  fractures  of  the 


'  (iurll  :  I.I 
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'  Ciiirlt:   Lfic  nil.,  p.  'Z7h. 
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cervirnl  and  dorsiil  vprtcbne,  of  llio  rihs  iuul  costnl  (•:irti!:ijiO!:,  niptnT^^| 
of  tlu'  jidlifiviil   lung,  niptiire  of  tliu  luiijrs  iiiiil  lirart  (I>nvfrnev).  ^M 

Symptoms.  In  tlio  sovcro  castas — tliuK-  cuniiilii  jiIikI  hv  other  injuries,  ^M 
08|R'riallv  of  thu  spinal  poltiniii  and  tljoracic  vi.-^-tira — tlie^cnLTuI  ^ym]»- ^| 
tonis  due  to  the  di^»l(M^ti<ln  may  be  initsked  or  incroaseti  by  those  of  ^M 
the  other  lesions;  in  jrenenil  lei-nis.  the  nitional  syni|it()in.s  in  forwani  ^M 
dislocation  are  more  or  less  transient  o|ii)rcssion  of  l)rrathin|jr  and  sharp  ^M 
pain  at  the  seat  of  injury,  iuereased  by  pressure  or  by  niovenient.s  i>f  the  ^| 
body  or  head.  ^M 

Tlie  neck  and  trunk  are  Ir'UI  forward,  the  lower  ribs  a]>|iear  |in>ini-  ^M 
neiit,  and  the  uppt-r  ones  det>r('s-*'d.  The  anterior  snrfiiee  of  the  ster-  ^M 
nfiin  (ircsents  a  well-rnurkcci  t'levalion  at  the  level  of  or  just  below  the  ^M 
first  intereoslal  r.pac(',  uiiich  lias  a  sharp,  well-ilctinol  njijH'r  margin  ^M 
risirif^  dirvi'tiy  from  the  luuimltriiiin  and  i-i  comiiiiiiiU'i  below  witii  the  ^M 
body  of  the  sterniiin.  'I'lie  al)sfnee  of  the  seeond  eostal  carlihijivs  ^M 
from  the  npfHT  enrners  of  the  body  makes  it  ]M)5«iblc  to  riK-otrnize  with  ^^ 
the  finjier  tlie  shallow,  saucer-like  «le|>ression  at  these  points  with  which 
they  arlieulate.  The  reeoi;nilioii  of  tlifsc  depressions,  or  the  distanw  ^m 
of  the  upper  ed<re  of  the  projee.linii  I'niiu  the  line  of  the  third  ribs,  ^| 
will  enable  the  siirureon  to  cli<tiiii,niish  a  ilisloeation  from  a  fractun-  of  ' 
the  hiidv  ;  and  the  presetx'e  of  the  seeond  eoslal  cartilages  below  the 
n(>per  eiljje  of  ilie  projection  will  indicate  a  fracture  of  the  manubrium.  ^M 

Prognosis.  The  proijnosis  is  grave  ;  more  than  half  the  patients  liave  ^^ 
died  of  their  injuries,  though  doubtless  the  fatal  residt  is  to  be  attrib- 
uted in  most  ol"  (he  cases  to  the  associated  lesions.  In  the  cst.ses  that 
have  survived  a  (iiilure  to  etfeet  rediiclion  has  not  led  to  ;iny  disaliilitv  ; 
one  of  the  |)atients  in  the  li>t  hail  borne  his  (inrednced  dislocjition  for 
fifteen  years  without  incoiiveuieiiee.  Sietter'  laenlions,  without  givini; 
the  refertnicc,  a  r^se  observed  by  Andic  of  habitual  dislocation  l»aok- 
ward  (or  of  the  nianubriian  forwai'd)  wliich  rccurtvcl  every  time  the 
pntiiMit   rose  from  the  ci'eunilieiit  po-tare  without  siipportini.'-  liis  hcacl. 

Treatment.  Redui'liou  is  to  be  made  by  bending  the  trunk  backwanJ 
and  making  pres-ure  u|»on  the  prnjceting  |>ieee  of  the  sternum.  'J'he 
jiutieni  shoidd  be  ]ilaced  upon  his  l>;iek  on  a  lirm  cushion  or  on  a  table 
with  his  head  and  shoidilers  projer-ting  beyond  its  cntl,  anil  then  the 
head  and  ueek  shontd  be  <lriiwu  baekward,  and  coiuiter-exteiisi<in  made 
on  the  pelvis.  It  is  recointueuded  al>o  thai  in  dislocation  backward 
the  pati<'iit  should  be  encouraged  to  urid;e  full  inspirations. 

After  ri;due!ion  is  made  a  b^idy  bandage,  or,  better,  a  broad  strip  of 
adhesive  plaster,  should  be  [ilace<i  around  the  chest. 

in  ca.se  of  failure  to  re<luce  by  these  or  other  simple  means,  resort 
should  not  be  had  to  cutting  o|)eratiniis  unless  gnive  indicatiims  «lnc  to 
])rcssure  u|)on  the  thonu-ic  orgjuis  should  exist. 

Pathological  Dislocations.  To  the  three  examples  of  this  kind  <pmlrd 
by  Malgtiigne,  Hotirnevillc-  has  added  a  fourth.  In  two,  as  a  result  of 
frc(]uent  pressure  against  the  stcriunu,  ilisphu'cmeut  look  place  between 
the  first  two  pieces,  one  angulai-  with  projcetion  of  the  upj>er  o<lge  of 
thesewjnd  (liece,  the  other  of  the  second  behind  the  first.     In  the  third 

'  Slettcr:  r<mi|iiTvil  von  Hi'ii  Liixntinnrn,  IPSfl,  p.  in. 

^  RimrnvvUk-:  Bull,  dc  la  Soc.  Aiiatamii|ae,  IStlU,  vol.  xiv.  p.  S6. 


I 


DISLOCATIONS  OF  THE  STERNUM.  517 

case  tlio  body  of  the  steriuini  and  the  connected  costal  cartilages  could 
he  ])rossed  back  to  a  dcptli  of  two  inches.  In  Bourncville's  there  was 
tubercular  suppuration  at  the  junction  of  the  first  two  pieces,  with 
slight  displacement  of  the  second  forward. 

Dislocation  of  the  Ensiform  Process. 

Of  this  injury,  referred  to  by  many  qf  the  earlier  writers  as  a  pos- 
sibilitv,  only  five  or  six  more  or  less  well-authenticated  cases  are  on 
rcconl.  They  are  those  of  Martin  and  Billard  quoted  by  Malgaigne, 
Polaiilon,'  Gallez  quoted  by  Servier,  and  Hamilton.'  In  addition  may 
be  mentione<l  the  reference  made  by  Malgaigne  to  an  example  observed 
in  a  new-born  ciiild  by  Si'ger,  and  that  to  one  similar  to  Polaillon's 
(juoted  by  Mauriccau  in  the  discussion  on  his  case. 

Polaillon's  jiatient  was  a  woman  thirty-five  years  old,  and  her  injury 
was  caused  apparently  by  tight  lacing  to  <!onceal  the  enlargement  of 
pregnancy  ;  all  the  others  were  males,  and  their  injuries  were  caused 
by  blows  received  uj)on  the  epigastriimi ;  their  ages  were  eighteen, 
nineteen,  twenty-eight,  and  fifty-three  years. 

No  aut<)])sy  was  had  in  any  case,  and  in  Polaillon's  alone  is  the  con- 
dition descriin-d  with  sufficient  detail  to  make  it  reasonably  certain  that 
tiie  sejmration  took  place  at  the  line  of  union  between  the  process  and 
the  b<xly  of  tiie  sternum ;  the  others  may  have  been  fractures  of  the 
])rocess  itself.  In  Polaillon's  the  base  of  the  process  was  displawd 
l)ackward,  and  the  point  looked  directly  forward.  In  Hamilton  s,  first 
seen  by  him  twelve  years  after  the  accident,  the  cartilage  was  "  bent 
at  right  an^^les  with  the  sternum,  pointing  directly  toward  the  spine." 
In  tlie  other  cases  the  character  of  the  displacement  is  not  fully  de- 
scril)ed,  but  a])parently  the  apex  of  the  process  was  directed  backward 
in  most. 

In  three  cases  tlie  most  j)rominent  symptom  was  persistent  vomiting, 
which  in  one  (Hamilton's)  recurred  every  five  or  six  days  for  two 
years  and  then  ceased  spontaneously,  in  another  (Martin)  it  was  relieved 
by  grasping  tiie  process  witli  the  fingers  and  drawing  it  forward  into 
place,  and  in  a  third  (liillard),  after  it  had  lasted  a  month  an<l  threat- 
ened to  ])rove  fatal,  it  was  relieved  by  drawing  the  ])rocess  forward  by 
means  of  a  blunt  hook  introduced  below  it  through  an  incision.  Polail- 
lon's patient  suffered  sliarj)  pain,  which  was  excited  by  the  pressure  of 
tlie  clothing  and  the  ingestion  of  foo<l,  and  was  extremely  severe  during 
•  ielivery  ;  reduction  was  impossible,  and  after  a  time  the  inconvenience 
caused  by  it  ceased.  In  (tallez's  <'ase  the  prominence  coidd  be  reduced 
and  reproduced  with  a  click  by  manipulation  ;  the  patient  suffered  only 
local  pain  and  was  promptly  cured  by  reduction  maintained  Iw  the 
aid  of  a  small  comi>ress  fixed  over  the  process  by  means  of  adhesive 
plaster. 

'  I'olaillon  :  Bull,  dp  la  Soc.  rli-  CIiinirKic,  1S77.  p.  it. 

-  Ilaniiltoii :  Fnictiircs  uiiil  Di.slnciitionii,  <ith  cd.,  p.  1S2.  The  account  leaves  it  uncer- 
tain whether  this  wa.s  deuniert  a  fracture  or  a  dislocation. 
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UsnERthis  title  are  inclridftl  (lfslcic;i(i<iii  nf  tlip  ribs  at  their  junction 
witli  tlic  vertebrie,  of  tlu'  ribs  fVoiii   tbc  cojstiil  (.'artihi^-s,  of  the  itarti 
lagcs  i'vKin  till-  stvriuiiK,  ;m<l  of  tin.'  ciiriilagos  of  some  of  tl>e  lower  ribsi 
from  otio  allot bor. 

Tliu  head  of  each  rib  articulates  with  tlie  Ixwlies  of  one  or  tw<»  ver- 
tebne  by  a  trite  joini  i-oiitaiiiing  one  or  two  synovial  siies  and  strength- 
ened by  firm  liipimeiits ;  tlie  tulierelc  and  neek  of  each  rib,  except  the 
elevi'iitli  and  iwelftb,  aiv  niiited  to  tlie  traiisveisc  jiroecss  of  the  corre-  ^m 
spoiidiiiij  vci'ti'lira  by  a  >vinivial  joint  and  liginneiits  and  to  the  trans-  ^| 
verse  process  of  the  vertebra  next  above  1)V  a  lonufcr  ligtnnent.      The 
union  between  each   rili  and  it.s  costal  cartilage  is  <lirt-et,   without  a^^ 
synovial  sac,  and  is  strengthened  on  the  anterior  surface  by  the  perios-^| 
teum.     The  articulations  between  the  costal  cartilages  and  the  sternum  ^^ 
are,  with  the  exccptiim  of  the  first,   true,   synovial  joints,  s<»uietini<*s 
double,  surrounded   bv  a  capsule  wliicli   is  strengthencil   in   fmnt  ami 
behind  to  form  the  anterior  ami  pnsteiior  ligjimcnls.     Tlie  seventh  rib 
is   the   lowest   that   artieiiiates  with    tlie   sternum.       The    fifth,   sixth, 
seventh,  eighth,  and  ninth  costal  cartilages  are  united  with  one  unothor 
for  a  short  distance  on  their  contiguous  margins  by  true  synovial  joints 
fonned   by  slight   projections   on    tlieir   margins  ami    snrroun<le«l    by, 
capsules  wbicli  are  strengthened  by   fibres  derive<l  iVom  the  anterior] 
interwistal  aponeuroses. 


Dislocation  of  the  Head  of  the  Rib.     (Luxatio  Costo-vertebralis.) 

The  first  reconletl  case,  and  that  a  doubtful  one,  was  rej>orto<l  in 
n^^l  to  the  Aejidemie  de  C'binn'gie  by  Hnttet.  His  j)atient  was  a 
man  fifty-five  years  old  who  bad  been  run  over  bv  a  wagon  ;  he  was  s«» 
fat  and  the  swelling  was  su  great  that  the  outlines  of  the  ribs  iniuUI 
not  be  traced,  and  the  diagnosis  was  based  i»n  the  fact  that  when  press- 
ure was  made  upon  the  front  of  the  chest  the  sixth  ribim  the  right  side 
oould  be  felt  to  move  with  a  very  distinct,  audible  click  which,  imiiiiiver, 
was  reproduced  whenever  the  fwiticitt  nia<l<'  a  movement  of'  jiis  trunk. 

The  next  case  was  Ilankel's'  in  18:54  :  a  young  man  fell  into  a  ehiv- 
pit  anil  received  an  injury  in  the  Inwer  dnrsal  reginn  ;  he  clied  on  the 
fifteenth  day,  and  (be  autopsy  showed  fractures  of  the  eleventh  <hjrs:il 
vertebra  and  of  the  twelfth  ril>  on  each  side  and  a  dislocation  of  the 
eleventh  lef\  rib. 

During  the  next  following  six  years  six  additional  eases  were  iv- 
{M>r(ed,  and  the  list  has  not  since  been  added  to  except  by  Wcbstfr'a' 

>  Hniikcl :  Uaxittc  Medicate,  1H34,  p.  187. 
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casi\  tlic  (late  of  occiirrenc*  of  wliicli    is  not  known   Imt  is  probably 
tmrliiT  tli;ui  (bat  of  tlio  others,  and  b_v  tinint.' 

In  all  but  one  of  tbe  nine  ( Konncdv )  ibc  roitdition  was  sbowu  by 
autopsy.  The  cjiiiscs  wvre  extreme  violoufu,  falls  or  blows,  and  in 
one  a  gunshot  wound.  Tlie  ribs  dislocateil  were  the  first,  fourth, 
sixth  or  eiglith,  and  tenth  onee  eaeh  ;  seventh,  elevciitli,  and  twelfth 
twiee  each  ;  in  one  «ise  the  right  eleventh  and  twelftii  an<l  the  left 
eleventh.  In  two  cuscs  the  eorresjxinding  vertebra  was  broken,  and  in 
four  one  or  more  ailjoining  ribs  were  broken.  With  one  exception  the 
patients  died  promptly  or  within  a  few  ilays  in  consequence  of  ass(v 
eiate<l  injuries.  Tlie  expe[)tion  was  Webster's;  in  liis  the  head  of  the 
seventh  ril»  Avas  fountl  uniteti  with  the  front  ])art  of  the  vertebra,  hav- 
ing been  <lisplaeed,  it  was  tbouirht,  in  n  fall  from  a  horse  seveml  years 
before;  the  injury  was  thought  at  the  linio  to  be  a  fraeture  of  a  rib. 

Separation  of  the  Ribs  from  the  Costal  Cartilages. 
(Luxatio  Chondro-costalis,) 

Of  this  injury  there  are  only  eight,  possibly  nine,  examples  on 
record,  and  in  only  one  of  these  was  the  cotidition  <iemonstnit('d  by 
autojisy.  Of  the  latter  our  only  knowledge  is  through  the  description 
ot'  the  s|ieeimeu  presented  without  history  to  the  Socir't^  Anatontifpie 
by  (-'arbunell.-  It  siioweti  a  separation  of  the  second,  (bird,  and  foiu'tli 
cartilages  from  the  rik*,  with  fracture  of  the  ossified  union  between 
the  lirst  rib  and  tlie  .sterntnn  and  of  the  liftli  costal  cartilage  one  centi- 
metre from  its  outer  eml;  al!  five  rii)S  were  also  broken  at  their  angles, 
and  the  right  bronchus  was  torn  away  from  the  tnicliea. 

The  other  cases  are  those  of  ("hanssier,^  ]M\,'  IJouisson,"  De  Kiniive," 
Hnulley,'  Stimson,"  and  B.  F.  Curtis.' 

In  four  of  the  cjises  the  patient  ha«l  been  crusb«l  between  a  nuiving 
body  and  a  wall  ;  in  two  the  cause  was  a  blow  upon  the  front  of  the 
chest ;  in  one  the  patient  had  long  suffered  with  a  cough  and  had 
thereby  produced  a  hernia  of  the  Intig  between  the  eighth  and  ninth 
ribs  on  the  li'ft  side  and  another  between  the  seventh  and  eigblli  ribs 
<pn  the  right  side  at  the  level  of  tlieir  junction  with  the  cartilages, 
aceom[ianied  by  a  separntion  between  the  .seventh  rib  and  its  cartilage 
on  the  risxht.  imd  between  the  eigblli  and  its  cjirlilnge  on  the  left  ;  at 
each  of  these  points  the  rib  was  movable  with  crepitus. 

In  Bell's  case  (he  ends  of  all  the  ribs  on  both  sides  jirojectr-d  dis- 
tinctly at  their  junction  with  the  cartilages;  in  the  others  the  disj)lace- 
ment  of  the  end  of  the  rib  was  in  some  forwanl,  in  some  backward. 
In  Bradley's  ail  the  ribs  from  the  first  to  the  sixth  were  dejires.sed  ;  in 

'  Wctwti'r,  C(Mi|KT  on  Dislocafiims  mid  Knictiirc!i,  Am.  cd.,  1811,  p.  i.'iO;  Bmidct,  Bull, 
dc  In  .Soc.  Anfttomiqae,  1.S31),  vol.  xiv.  p.  lOl:  Al>'"<k,  2  cwn-x,  I^diidmi  Mciliral  (iawlU-, 
18:jS-39,  vol.  ii.  pp.  ."iSe  and  587;  Ki-iinedy,  niiiiiu',  mid  Filinccaui-,  l>iih|iii  Slidiral  Tress. 
Kebrtinry  and  March,  ISHl,  abKlnu-ts  in  fittictlu  M6d.,  1841,  p.  4HI:  and  IJiiiiil,  Bull. 
M(-d.  dii  Nord.,  June,  1HS8. 

'  C^rlxinrll :  Bull,  de  la  Soc.  Anatnmique,  186.5,  p.  17. 

»  ('liHusi<ii'r  :  Bull,  de  1»  Kaoult/'',  1814,  p.  ,V1. 

*  Hell:  Suririiul  f Xiscrvulions,  1817,  p.  171. 

'  lioiiisaan  :  (Jiirll.  I'ic.  cil..  vol.  ii.  ji.  1!i\.        •  Hf  Kimpu:  ftait.  di-a  Hop.,  18.52,  p.  18. 

'  Itradli-y :  Medical  Heionl.  AuirusI  24.  !««». 

"  .Stimson  :  New  York  Medical  Journal,  March  I,  1890.  •  B.  F.  Ourlis:  Ibid. 
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mine  tlio  stoontl  rili  was  <lislnuiiti-il  Imckwiinl  from  its  cartilajj;c,  tuvl 
tlie  a»rtila(i^s  of  the  third  to  the  sixtli  forward  from  the  sttTnum.  lu 
BdiiissonV  iiiid  r>t'  Kimpc's  tlit;  fourth  imd  Hftii  rilis  ivspectively  were 
dis|>hicTd  forward. 

'Hio  pi)ssil)li'  ninth  wl^o  is  Moiitrjriria's,'  a  sopanilinn  of  tlie  second 
anil  third  custai  carliiajit's  in  a  vi-ry  cniauiated  man  wventy  years  old. 
in  const'qnenoe  of  a  violent  attack  of  eoiiffhiiiji.  (tiirlt  says:  "Mon- 
te^jria  di'clsires  expressly  that  it  wan  not  a  fracture  of  the  eartilape  hat 
a  sepanition  of  the  <'piphysis,"  l»y  whicii,  of  eout'se,  is  nieunt  a  .se|V"im- 
tion  at  the  ensto-rliuiidral  junction. 

The  injiirv  is  so  closely  allied  to  fnieture  of  the  cjirtilages  that  tlie 
reader  is  referred  for  other  details  to  f'liapter  XVI. 


Dislocation  of  the  Costal  Cartilages  from  the  Stemum. 
(Luxatio  Chondro-stemalis.  I 

Of  this  injiirv  there  are  loiirteen  ree<vrdt'd  examples:  IJjtvaton^ 
ManKotti,  Monletrfiia,  and  liell,  ijiiotet!  liy  Malirai^'ne ;  Cooper,' 
Flajip,'  Wolfenstein.'  (imss.'  Bennett,''  Mnlvai'iy,"  HhMl<r<'tt,  two  cjisi's," 
Stoner,''and  mine  qiioteil  in  the  itrecedinji-  section.  There  arc,  in  addi- 
tion, one  or  lvv()  eases,  elsewhere  referred  to  (see  t'hapter  XXXIX.), 
in  whieli  separation  of  the  first  and  second  pieces  of  the  sternnm  has 
heen  acc<vnipain'ed  Ity  complete  separation  of  the  second  costal  eartilaj|;e 
from  the  sternum  on  one  or  both  sides. 

In  ihree  nt'  the  ease>  (i{ell.  ( 'ooper.  and  Blodffett'g  second)  the  caufse 
appears  to  have  \\ct'n  traction  exerteil  ihmnjrh  the  pectoralie  major,  in 
swinjjinj;  ihunh-liells,  kn»'ading  l>reud,  and  exercisin>r  «'n  paniilel  liars; 
and  |>rissil>ly  the  «nise  was  the  same  in  Iilorlj;ett's  first  case,  in  wliieli 
a  man  while  carryiuir  a  piano  macle  a  violent  effort  to  jirevent  its  fall. 
In  fuiir  others  the  cause  was  a  fall  or  compression  of  the  chest ;  in  the 
remainder  it  is  nnrceorded  or  olxeiire. 

The  I'onrth  eartihiire  was  displaced  singly  forward!  in  three  casjcs, 
forward  in  ci>nihination  with  the  fifth  and  sixth  in  two,  and  hackwanl 
with  the  second  and  third  in  one  ;  the  tliird  singly,  the  fifth  an<l  sixth 
together,  and  the  fifth,  sixth,  and  seventh  together  were  disph\ce<l  for- 
wanl  in  two  eases,  the  third  to  the  sixth  forwiird  in  one,  and  the  first 
and  second  were  together  disphtced  forward  and  ontwani  once  (BI<h1- 
gett's  first).  In  two  cases  it  is  not  :-tated  which  cartilage  wais  dis- 
placed, nor  in  wliat  direction. 

The  only  autopsy  was  in  Bennett's  aisc.  The  patient  was  a  woman 
nlx)nt  fifty-six  years  old  who  had  heen  run  over  hy  a  cart  and  dieil  a 
few  days  later  of  plenri>y  iiud  pm'umonia.  The  third  cartilage  on 
the  left  side  was  displaced   forward,  and  there  was  also  fracture  of  the 

'  fiiirlt:  l^nr.  cit.,  vol.  ii.  |>.  2.t0.  •  (Vinpcr:  I.oc.  <'it ,  p.  4.")!. 

'Flag);:  NurdiwcsU'rn  Medical  and  8ur((ic4il  Journal,  August,  1871,  i|anted  by  Uam- . 
iltnn. 

*  WiiIfpMtt-i'iu  :  Allg.  Wienur  tneil.  Ztp.,  1ST3,  No.  44,  cjiiot'Ud  by  Polnsot. 
Hinisa:  .'^nrRcry.  (ith  ed.,  vul.  i.  ji.  IKW. 

*  R<<niii>tt :  Dublin  .lunriml  iir  thn  Medical  .Sciences.  1H79,  i.  p.  441. 
'  Mulvany  :  Ijiiirct,  ISS'i,  ;  j,    j;).?. 

*  BlodBftt:  Nc-w  York  Medicnl  .lourniit.  1SS3.  vol.  xxxviii.  p.  ai. 
•Stonor:  The  Physc.  and  Surg.,  October.  IWW 
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SCCoikI.  tiiinl,  timrdi,  am)  fil'tli  rihs  on  tlie  same  .side,  aii<l  of  tlie  «econ<I 
to  tli<'  ninth  ril>.s  on  tfie  ri^lit  .-ide.  Tlio  |><.Ticlioii(lfiiiiii  witli  tl)i' 
iitlaolicd  lifjanicnts  war;  strinped  dean  ofl".  Tiic  dislocation  \va.<  nflnced 
In- tiircct  |)rcs.sufo  an<l  did  not  rcctn- ;  it  iiiiist  Ik:  ri'nK'ralifnil,  liowi-vur, 
in  coniipction  with  this,  that  the  corr('s|iondiii^  rili  was  Itrokcn. 

In  the  sinfjle  case  of  backward  disloi^ition  (Mnlvany)  tli<^  patiiMit 
was  a  l)ov  fiftt'cn  vfarsold.  wfiu  wliiU'  >lc(rinir  a  -lii|)  in  a  lieavv  storm 
was  thrown  violfiitly  across  tlic  (!c<'i<  In'  a  wave  aixl  struck  niion  tlic 
back  of  hi.s  left  sliiiiddcr  against   tlic  dcci>-iioiise.     The  second,  tliird, 

Fki.  253. 


Disliicntluri  fiirwarrl  n(  itip  third  to  tliv  sixth  niKtdl  c:arlllKi;i.-K  rroiii  tti(>  nU'riium,  iiikI  of  Ihv  first 

rill  b«cic\S4tr<I. 


and  fourth  left  cartilagt's  were  ilisphicid  backward  licjiind  the>tci'niini. 
and  the  sternal  end  of  the  rij^lit  clavicle  was  dislw.'sited  forward. 
Hediictioii  eouhl  be  cfl'eeted  by  dniwin^r  the  shoidders  backward,  but 
the  dis[>laeenient  iiiunediately  recurred  when  the  tnietion  ceasetl.  The 
liati<'nl  was  kept  upon  hi>  back  foi-  citrlitccn  days,  ami  the  deformity 
was  then  fotiiid  to  have  been  much  diminished.  In  two  niontli>  he 
was  a<raiiv  at  work. 

ITsiially  there  has  been  sliarp  lotuil  jiain  at  the  moment  of  the  acci- 
dent, snbwtpiently  e.xeited  by  mttvements  of  the  tlmrax  and  by  locjil 
pre.ssnre.     In  oner.ise  (^[|||vany)  tliere  was  slitrht  re<Mirrent  ha-nioptvsis. 

The  recognition  of  the  injury  appears  always  to  have  been  cxsy,  by 
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•diU'udnn   to   the   (liflTfrenri!    in    lovol  lietween    the  cartilage  and 
stcnmin.      In  mily  'iiic  wise  (Wolfi'iistoinj  was  it  mistai<eii   lor  a  local 
inHaiiiiiiutiuM. 

Rciliiction  ot"  the  t'urwitnl  <.li~ki(.'ations  was  in  every  case  easily  effected 
by  direct  pressure,  but  the  tenilency  to  recurrence  was  marked. 

Th(.'  best  trentment  w<itil<]  :i[)|ieitr  to  be  the  application  over  the  di*J 
phu'wl  rartiiaire  and  around  the  chest  ut'  a  broiul  strip  of  adiieisivc 
plaster,  lis  ill  fracture  of  a  rib,  making  si>ecial  local  pivssiire.  if  neoes- ' 
sary,  with  a  compress.     Possibly  a  truss  coiikl  be  u.se<l  with  advaut 


Dislocation  of  One  Cartilage  upon  Another. 
iLuxatio  Chondro-chondralis.) 

Malfraigne  collcctc<l  three  supposed  cases,  one  of  which  came  under 
his  own  obs<;rvatiuii.  I  think  tiiey  should  rather  be  classed  as  dislo- 
cations of  the  ribs  I'roni  the  cnrtilaees,  or  of  the  cartilages  from  the 
sternum,  altlionirh  there  was  also  displacement  above  or  below  the  level 
oftiie  adjoiniti};  ribs. 

l\\  the  followiiifT  two  the  character  of  the  lesion  is  more  apjiarent 

Ifiichenzeg^ '  ])rest'ntcd  to  the  (resellscbaft  dcr  .Vcrtze  in  Vienna  a 
patient  thirty  years  old,  who  in  a  fall  broke  the  bond  between  the 
seventh  and  eighth  ribs.  A  year  later  after  a  fit  of  coughing  he  feltl 
something  give  away  in  his  side  and  found  a  wide  space  between  tbt»se 
ribs. 

Aunis"  fciiind  in  a  man  tiftv  years  oh)  a  disloeatiim  forward  of  the 
.seventh  cartilage  from  the  eighth  ;  it  could  be  reduced  by  pressure,  but 
imm&liately  recurred,     'i'lie  injur}-  was  caused  by  a  fall  backward. 

'  Hiii'lu'nZfdg:  MimIIchI  Pn'jw  and  Circiilftr,  Dec.  17,  1890. 
".\miis:  Gaz.  Hclxloiii.,  .Marcli  VJ,  ItiJ'a. 
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CHAPTER  XLI. 

DISLOCATIONS  OF  THE  CLAVICLE, 

the  Sternal    f>tid :  Fiirwanl,    backward,  upwiirrl — Of  the   Acrominl   End  : 
Supra-acr<iinial,  .-ubacroniiul,  subcoracoid — Simultaneous  of  Both  Ends. 

Of  1103  (li.'^liiciitiuii.suf  all  kinds  (ChajtUT  XX^'lI.)  53  were  of  the 
clavicle,  neiirly  y  per  cent. ;  39  of  tite  acromial,  14  of  the  sternal  end. 
The  jieriod  of  greatest  frernieiiev  ajipears  to  lie  between  the  thirtieth 
au(!  fiftielli  years,  and  thiriiig  it  (lie  injury  is  almost  wliolly  confined 
to  males, 

Tlu!  dislocation  may  be  of  either  end  or  of  both,  ami  occasionally 
both  clavieles  have  been  tiiuitdtaneoiisly  dislocated. 


1.  DISLOCATIONS  OF  THE  STERNAL  END  OF  THE  CLAVICLE. 

Anatomy,  The  sternal  enil  tA'  the  clavicle  is  so  mueh  larger  than 
the  clavicular  notch  of  the  sterntno  with  which  it  articulates  tiiat  it 
projects  aliove  it  and  in  front  ami  behiml.  The  articulai'  surfaces  are 
sepanited  from  each  other  l»y  an  interpo.sed  fibro-ciirtilaginoiis  disk,  or 
meniscus,  of  varying  thickness,  whieli 
is  most  strongly  attat'hed  above  to 
the  upper  edge  of  tlie  end  of  the  clav- 
icle, and  IjcIow  to  the  cartilage  of  the 
first  rib.  On  each  .side  of  it  is  a  syn- 
ovial cavity.  Tire  lig-anients  of  the 
joint  are  the  interclavicular,  costo- 
clavicidar,  and  the  .'interior  and  ]h)s- 
terinr  sterno-c^tavicidar.  The  inter- 
clavicular ligament  extends  across 
from  the  ujiper  edge  of  the  end  of 
one  clavicle  to  that  of  the  other  above 
the  interclavicular  notch  of  the  ster- 
num, semling  bundles  of  fibres  into 
the  meniscus  and  to  the  top  of  the 
.sternum.  The  eosto-elavicniar  liga- 
ment extends  frum  the  sternal  eu<l  of 
the  first  rib  upward  and  outward  to  the  under  surface  of  the  clavicle 
as  fur  as  to  the  subclavian  vein,  partly  surroituding  the  inner  end  of 
the  subclaviiis  nniscle  but  lying  luaiidy  behind  it.  It  sometimes 
contains  within  itself  a  bursji  of  considerable  size.  The  anterior  and 
posterior  sterno-chivienlar  ligaments  cover  in  the  jftint  in  front  and 
oehind  resjiectively,  mainly  constituting  its  eai>snle.  They  are  short 
and  quite  tense. 

6U 


Frontnl  u-ctlon  through  the  stem<M!l«T- 
Icnliir  Joint.  A,  rhomboid  or  conto-olBT- 
lru!«r  llgauient;  D,  mcnlicus  ;  C,  inter 
t'lnviciilBr  IlKamoiit      (IltNLE.) 
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Motion  is  p<is.*il>lc  about  all  tiie  axes  to  this  i-xtcnt,  that  the  acrominl 
end  (if  the  hunc  can  lie  nuitle  t<i  (le-sorilic  a  circle  which  is  the  ba.sc  ot" 


a  oiine 


havi 


n^r 


iiiyiJc  (»f  tin  (lc};rees  at  il.-s  apex 


the  joint.  Movi?- 
ment  of  the  shouhler  tlownwanl  and  backward  is  arrested  by  contact 
of  the  clavicle  with  (he  first  rilj,  and  if  then  continued  this  point  of 
contact  bec^)ines  the  centif;  of  motion,  or  the  fidcrmn,  ami  the  sternal 
end  of  the  clavicle  is  forced  upwartl  or  forwani  out  of  its  place?,  and 
a  ilislocation  is  pnidiiccil. 

Varieties.  Plie  dislocation  may  lie  complete  or  incomplete,  upwani, 
forward,  or  backwanl  ;  and  when  i'otu|)lete  it  is  n>ually  also  inward, 
toward  the  median  line,  and  when  complete  forward  or  backwanl  it  is 
usually  al«)  <lowuward.  Possibly  a  separate  class  of  dislocations, 
upward  and  outward,  shoidd  be  made  of  such  cases  as  those  of  Stokes 
(c/V/r  liifm],  in  wliich  the  c:uiso  is  the  prolungwl  action  of  the  sleruo- 
cleido-mastoid  muscle  in  forced  inspiration. 

Dislocation  Forward.    (Luxatio  Claviculse  Praestemalis.) 

This  is  the  most  common  form,  and  is  usually  caii>cd  by  the  shoulder 
bcinj;  i'orccd  backward,  or  backward  and  downward.  The  means  by 
which  this  uutvement  hits  been  priMluoc<l  are  various;  in  sotne  cases  it 
has  been  a  fall  itjion  the  point  of  the  shoulder  or  ujMin  the  extended 
han4l  ;  in  others,  the  pressure  of  some  heavy  object  upon  the  front  of 
the  shoulder  wIk'u  iIic  biMly  Wits  supine,  as  the  wiiccl  ol'a  wajj^on  or  the 
foot  of  a  horse  ;  in  others,  a<;ain,  by  the  sudden  slip(>ltiij  of  a  heavy 
bunlcn  earriiMl  upon   (he  back  by  straps  passing;  amintd  the  shoulders. 

Itichcnuid  '  re|Mirted  a  case  in  whieli  it  was  cjuised  in  a  frirl  twenty 
years  ohl  by  the  ibrcilile  approximation  of  her  ellxiws  behind  her  back, 
and  Hover  another  in  which  tlie  shoulders  were  drjiwu  ba<'k  to  pive  the 
patient,  a  vfinnfr  ;j;irl,  :i  more  erect  and  frraceful  carriaire.  In  like  man- 
ner, it  has  Ik-cu  caused  by  the  voluntary  throwintr  ba<'k  of  the  shoulders, 
as  in  soldiers  at  drill,  and  in  one  case.  Burden hencr,-  by  the  involun- 
tary effort  made  to  prevent  the  fall  of  a  bunlen  carried  upon  the  head. 

In  all  of  these  tlie  mocliaidsm  is  the  s-ime  :  the  outer  end  of  the 
clavicle  is  carried  back  to  the  limit  of  the  normal  ranjre  of  motion,  and 
then  it  either  finds  a  new  centre  of  motion  at  the  joint  at  which  it 
comes  into  contact  with  the  lirst  rib,  in  conH'ipieui'c  of  which  the 
inner  end  is  carrie<I  inrward  if  the  movement  is  prolouyed,  or  the  ante- 
rior slerno-clavii'idar  liiramcnt  i.s  put  upon  the  stretch  and  rnpturod, 
and  then  dislocation  takes  place. 

In  a  few  cases  it  has  lieeit  gradually  jwodur-wl,  apparently  by  the 
relaxation  of  the  liiramcnts,  the  disioeation  th<>ii  occurring  whenever 
the  arm  was  raisr«d  ami  bcitrir  spdUtancously  reduced  when  it  was  low- 
ered. In  one  of  my  cases  l)oth  elavicies  were  thus  att'irted.  The  .s)tiue 
condition  of  easy  recurrence  anti  reduction  may  follow  a  primary  tmu- 
matic  ilislocation. 

In  ,'i  few  cases  the  dislm^ation  lias  been  caused  by  the  pressure  of  an 
aiiiiirisrn  at  the  root  of  the  neck,  and   in  others  '  by  prolonged,  forced, 

'  Rirhprmid  ;  IJiiott'iJ  liy  I'lilniltnii,  lor.  i-it..  p.  720. 
'  BBriii'iiliiMicr:  IViitschi-  CliirurKif.  Ijlrf.  IB,  a.  p. 
'  Stokes:  Uubiiii  Mc(lk'«l  Journal,  lKi°.2.  vol.  xiii.  p. 
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inspinitory  efforts.  In  the  latter  (two  cases)  the  dislocations  appear  to 
have  been  primarily  upward,  and  the  displacement  forward  to  have 
been  the  consequence  of  the  elongation  of  the  ligaments.  In  one  of 
them  both  clavicles  were  dislocated. 

Cazin '  reported  a  case  in  which  the  dislocation  was  gradually  ])ro- 
duced  in  a  boy  eleven  years  old  who  was  suffering  from  Pott's  disease 
of  the  dorsjd  spine  with  angular  deformity  and  retraction  of  the  corre- 
sponding side  of  the  chest,  and  who  had  the  habit  of  resting  on  his 
elbows  in  bed.  Cazin  thought  the  displacement  was  due  to  the  dimi- 
nution of  the  size  of  the  upper  jwrt  of  the  chest,  not  to  the  force 
exerted  through  the  arm. 

Age.  According  to  Jiardenheuer,  Fergiis.son  met  with  a  case  in  wliich 
the  dislocation  was  i)roduccd  in  a  child  during  delivery.  The  next 
earliest  age  at  which  the  injury  has  been  reported  is  ten  months;  it 
was  caused  by  a  fall  from  bed." 

Pathology.  The  dislocation  may  be  complete  or  incomplete;  in  the 
latter  form  the  jjosterior  j)ortion  of  the  articular  .surface  of  the  clavicle 
remains  in  contact  with  that  of  the  sternum,  and  the  anterior  sterno- 
clavicular ligament  alone  is  ruptured.  In  the  former  the  articular 
surfaces  are  completely  separated,  and  the  po.>iterior  edge  of  that  of  the 
clavicle  rests  uj)on  the  front  of  the  sternum  ;  ordinarily  it  lies  nearer 
the  median  line  and  at  a  lower  level  than  that  of  its  normal  j)osition,  the 
greatest  recorded  displacements  bting  one  mentioned  by  Richerand, 
three  inches  downward,  and  one  reported  by  Jousset''  in  which  the  end 
of  the  clavicle  lay  upon  the  sci-ond  ril).  This  displacement  inward  or 
downward  or  in  both  directions  must  be  secondary  and  due  to  the 
action  of  the  weight  of  the  corres|M)nding  limb  and  to  the  contraction 
of  the  muscles  which  draw  the  shoulder  inward,  downward,  and  for- 
ward when  it  is  (leprive<l  of  its  normal  sup]»ort,  in  the  same  manner 
and  for  tiie  sjime  reasons  as  after  fracture  of  the  clavicle.  The  op|)or- 
tiniities  for  post-mortem  examination  have  been  so  few  liiat  a  positive 
account  of  the  condition  of  the  ligtnnents  cannot  be  given.  That  the 
anterior  one  is  ruptured  cannot  be  doubted,  and  it  is  probable  that  the 
l)osterior  one  also  is  torn,  although  in  some  cases  it  may  oidy  be  torn 
from  its  attachment  and  left  continuous  with  the  stripped-up  perios- 
teum of  the  posterior  surface  of  the  clavicle.  In  one  case  *  all  the  liga- 
ments excejtt  the  anterior  sterno-ehivicular  are  de.sc!ni)ed  as  intact ;  the 
meniscus  accompani<'d  the  clavicle  and  was  partly  torn.  In  a  case 
re])orted  by  Cioijuet  '  there  was  found  at  the  autopsy  instead  of  rupture 
of  the  posterior  ligjiment  a  fracture  that  .«plit  the  end  of  the  clavicle 
info  two  parts,  the  ])osterior  one  of  which  remained  in  ])lace,  while  the 
anterior  one,  continuous  with  the  shaft  of  the  bone  and  capped  by  the 
meniscus,  was  dislocated  forwanl.  Whether  or  not  the  meniscus  habit- 
ually aeeoinpauies  the  end  of  the  clavicle  in  its  <lij^])lacement  is  not 
known. 

In  the  cases   in   which   the  dislocation    hns  been,  slowly  produced, 
»?tokes's  and  j>robably  Heusinger'.s,  the  ligjimcnts  were  found  greatly 

'  Cazin  :  Uaz.  dos  llopitiiiix,  1S71,  vol.  xlvii.  p.  !ytti. 

2  T.  R.  Wright :  Hostoii  Mi-diral  anil  Surgical  .Toiinial,  18S0,  vol.  <'ii.  p.  333. 

'  .Toiissrt ;  (iaz.  Mt'iliialr.  ISIW,  p.  217.         ♦  Bull.  <U-  la  Soc.  Anatonii<|n«.  1879,  p.  809. 

'  Cloiiutt :  Xouveaii  Journ.  dc  .Mt'-d.,  1820,  vol.  vii.  p. 248,  quoted  by  Polaillon. 
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elin)f;::ited  hut   iint  torn.     Stok»'.s  dws  in>t   nrciition  the  position  n^t^ 
im-nisciis  ;  in  Hi'iisin^crV  cjist'  it  ai'CHni|):ini«Ml  tlie  riavicle. 

OofiisioiKilly  ii  |)Mrtiuii  oi'  thi'  ('dire  of  tlic  Jtrtinilar  siirtacf  of  tlie  sttT- 
luiiu  or  (ti"  I  fit.'  cliivirlc  has  liini  bnilicii  oH'.  Tlie  ht*Tiiai  jKirtioii  of  the 
st«rmvcleitliHniastui)l  iiiav  Ik-  puslii'd  i»>ii<k'  or  even  torn  away  from  the 
sterniiM),  (iprhiips  lirtiiiritig  with  it  a  scnlc  uf'hone. 

Siiiuilt:iiiuiiii.-<  ili>l(K-:iti<iji  ol"  ilu' ;uT()(iii;ii  cnil  (("/"</<'  infra)  and  frac- 
ture of  tlie  -iliuft  liave  hci'ti  ohserved  as  complications ;  also  a  similar 
(lislocaliiiii  of  the  ntlier  chivicle. 

Symptoms.  Hie  |iriticipal  piivsiciil  sifjn  is  the  prujection  of  IIk"  end  of 
tile  elavicje  ami,  if  the  disloeatioii  is  cniiiiilete,  its  ilis|>iaeenient  lovmrd 
tlif  median  line  or  downwai-il.  II'  the  disloeation  is  iiieoinplete  the 
projcetion  eaii  lie  m:ide  to  dir^tppear  liv  prosing  it  haekwanl,  hut  it  is 
likely  to  re:i[(pear  vvIk'ii  the  pressiin-  is  removed.  In  the  conipletc  dis- 
loe;ilion,s  the  \veii.dit  if  the  limit,  if  inisiijiported,  teiuls  to  brinj^  the 
alionlder  nearer  the  thura.v  and  llms  forces  the  enil  of  the  clavicle 
inwanl  or  downward. 

The  other  sym(>ton)s  are  sharp  loeal  )miit,  wlii<'h  is  preatly  abatt-d  in 
a  day  or  two.  de|iressi<ni  id"  the  shoulder,  inelinatinii  ut'  the  head  toward 
the  injured  side,  iuid  inahility  to  raisi'  the  arm. 

Tin;  Ineal  swellinj^  may  he  .so  gre.Mt  as  to  mask  the  jiosition  of  the 
hone,  and  ii'  ere|)itns  shoidd  he  present  the  injury  may  be,  a-s  it  has 
lieeii,  nnstak'eii  for  frae.tiire.  Another  error  of  ihagnosis  Iia.s  l>eeii 
to  mistake  the  tlisloeated  end  for  an  exostosis;  ami,  conversely,  hyper- 
trophy of  the  hone  has  been  mistaken  for  a  disl<M'ution. 

Prognosis.  The  pt'ognosis  is  ind;tvor:d)le  as  regjiitls  the  complete 
eorreelion  of  the  (h'formitv,  liut  fiivorahle  in  resjHH't  of  tlie  restoration 
<d' finu'tion.  In  almost  all  the  re|)orted  cases  projection  of  the  cn<l  of 
the  bone,  to  a  greater  or  less  extent,  has  persi.sted,  hut  the  patients  have 
Ix-en  able  to  tise  the  arm  fix-ely  and  with  no  sense  of  loss  of  jiower, 
even  when  the  dislneation  has  refnaine<l  complete.  In  soinc  the  con- 
dition of  "hahitnal"  or  "reenrrent"  di^loi-ation  ensues,  the  lunie 
sli|i|iing  out  of  jilaee  whenever  rcrtain  movements  of  the  arm  arc 
made.     The  diseomfort  caused   lln'rehy  may  he  very  great. 

Treatment.  Kediietion  is  effected  hy  drawing  the  shoiddcr  (intward 
and  slightly  backward  and  nniking  pressure  backward  on  the  dislocntod 
end  tifter  it  has  been  tims  bronghl  ii[>j)osite  the  joint.  Ilaniilton  fniltMl 
in  twi>  cas<'s  to  cd'ect  redneti<ni,  hut  I  have  met  with  no  other  re|>ort<><l 
failnrcs.  The  reilueliun  is,  liowr'ver,  the  least  part  of  the  trcatineTit; 
tlie  tlilhculty  is  to  keep  the  bone  in  its  place.  Tiie  aiiatoniical  rela- 
tions and  the  mode  rif  prodnction  suggest  that  this  would  best  l»e 
etVected  iiy  kee])ing  the  shoiddcr  well  forwanl  imtil  after  repair  of  the 
torn  ligiiincnts  sliall  luive  taken  place,  and  I  can  account  for  the  fail- 
ures mider  this  ])lau,  wlueh  was  recommended  by  \'elpcaii  and  Mal- 
gaigue,  oidv  liv  supposing  that  it  was  nnt  properly  carricij  out.  I  have 
fomid  it  lasv  to  tn;|intain  the  position  Iiy  a  li<:ure-<ii'-eiglit  biitidago  about 
lioth  shonlder.s,  the  turns  crossing  in  front  of  the  ehest,  and  also  bv  a 
p!aster-of-Paris  dressing  about  the  shoulder  and  clicst.  In  the  simpler 
cases  it  is  snffi<aent  to  innnohilizc  the  sliouMer  without  drawing  it  for- 
warrl,  and  to  prevent  the  elevation  of  the  arm. 
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Monldec]  pails  (if  leather,  fintta-perclia,  or  plaster  of  Paris  cnverinp 
till'  i'ikI  of  (lie  liuiie  ami  tliu  n<ljiiiiiirifi  part  ainl  liuld  in  place  l>y  liainl- 
agcsulioiit  tlie  I'hi'st  [lavc  t;iven  gooil  results. 

I>irfL't  |)ressiiro,  nsualiy  in  conjinii'tiuii  vvitli  fixalinii  of  the  sliniiltler, 
has  \tcvu  ap|ilif(l  in  a  {irt-at  variety  i»f  ways,  of  wliicfi  tlie  simplest, 
wliicli  may  serve  also  as  the  type,  was  tiiat  eiiiployiMl  Ijy  Nehiton.  He 
iiseil  an  onlinary  s|>riny:-tniss,  plaeiniir  one  of  its  pads  npnn  the  sternal 
eml  tif  the  ehiviele  ami  tlio  other  lietween  the  shniilih'r-lihules,  and 
carryihir  the  s|»riiiir  under  the  axilla  of  tlie  nninjtired  >i<le.  The  ohjec- 
tion  to  the  use  of  pressure  arises  from  the  pmhahility  of  irritating  tlie 
skin  or  even  eatising  a  slotigii  at  the  point  at  whieh  it  is  a]i|)lied. 
('oinl)ined  witli  rest  in  bed  uj>oii  the  back  and  a  goixl  |Kisitinn  of  the 
shoitlder,  the  niaintenanee  of  the  jiressure  for  a  week  has  proved  snffi- 
eient  to  prevent  reeiirrenee,  altlmngh  mit  entirely  to  overconie  the  pro- 
jection. 

In  a  ease  in  whieh  the  total  enrreetioii  of  the  displaeenient  wonlil 
he  itiiportant.  the  [Kitient  sliould  be  kept  in  heil  upon  the  baek,  in  order 
t4)  <liniini.sh  the  tendency  to  rejvrodiietioii  ot'  the  deformity  created  by 
the  weiglit  of  the  shoulder  when  the  body  is  ereet,  and  freipient  insj>ec- 
tion  shunlil  be  made  to  determine  the  efiieii'ney  of  the  measures. 
Should  all  other  means  tail,  digital  pressure  might  be  niaiutaincil 
for  a  week  or  (I'li  days.  The  dressings  ghould  be  worn  for  at  least  ii 
muiitli. 

IhtbltHfd  or  rcciirreuf  disloration  has  l>een  snceessfully  tre.'ited  by 
prolonged  retention,  and  in  two  cases  bv  myself  by  |)eri-articnlar  injw- 
tions  of  aleohdl  ;  a  tVw  drops  of  alcohol  are  injected  with  a  hypodermic 
syringe  into  the  tissues  in  front  of  and  lielow  the  joint,  and  the  arm 
immobili/,eil.  or.  at  least,  elevation  of  the  elbow  is  avoideil.  In  one 
case  I  tnade  four  injections  at  intervals  of  about  a  week  ;  in  the  other 
one  injection  was  snHieient, 

Dislocation  Backward.    (Loxatio  Glaviculse  Retrostemalis.) 

This  dislocation,  the  second  in  order  of  fre(|iiency  ol"  those  of  the 
sternal  end,  may  be  produced  ilinrtlii,  by  a  t'orce  acting  from  Ix'fore 
backward  upon  the  vut\  of  the  bone,  or  iinHni-llii,  \>\  a  force  that  ])ress<'s 
the  shoulder  forward  and  inward.  The  latter  is  the  more  t'reipicnt. 
In  the  few  recorded  cases  of  tlisloealion  by  direct  violence  the  C-aiise  has 
been  such  as  a  fidl  of  the  patient  forwar<l,  striking  njion  the  clavicle, 
or  the  fall  upon  him  of  a  stone,  or  the  jwis.siige  across  his  chest  nf  the 
wheel  of  Ji  wagon.  In  (he  dislocations  by  indirect  violence  the  ]>atient 
has  conunonly  been  c;iiight  between  two  bodies,  as  the  pole  of  a  wagon 
and  a  wall,  or  the  side  of  a  railway  car  and  a  v,:dl,  or  between  two 
boats,  in  such  a  way  that  the  shoulder  Ikw  been  pressed  ibrward  and 
inward. 

The  dislocation  may  be  eomiilete  or  incomplete. 

Pathology.  The  otdy  recorded  eases  in  which  direct  inspection  of 
the  ]>art8  has  Iwen  made  are  those  of  Tyrrell  ■'and   Bennett.'     In  the 

'  Slinisnn  :  Xt-w  Vnrlt  Mirlu-ul  .Imininl.  Nuviriilur  'SI,  IKSit. 
'  Tym-ll :  ."^t.  Tlimiiiis'n  lIuApilal   Kr-iinrtA,  InrKf,  viil.  i.  |i.  'iliX. 
'  Bennett:  Iluljliii  Juurii.  Mi.><l.  Scivncvs,  Issl,  vii).  Ixxi.  p.  444. 
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former  a  coinpouml  <li>l(n'!tfiiiii  wa-;  ciiiiscd  by  llie  piint  f>f  n  pickaxe 
entering  below  tliv  l-ikI  of  tlic  lioiie  ;  tliL-  jiccfonilis  iiiajur  was  freely  Uiru 
from  its  attacluiii'iil  to  ihc  <'luvit'lt',  but  in  all  probability  tliis  wu-» 
mainly,  if  not  ciitirvly,  the  result  of  a  ilirecl  action  upon  it  of  tlic 
point  of  the  [lickaxe,  atul  is  not  a  i.'i>tMiiiiin  feattirc  of  the  disloeation. 
The  tuenist:ns  remained  attiirhed  to  the  sternum,  and  tlie  end  of  ihe 
clavicle  could  be  easily  felt  by  the  finger  in  the  wound. 

In  the  second  ease  the  patient  was  ean^lit  Ivctweeu  a  wall  and  a  rail- 
way ear  and  rolled  tiloni;  for  some  distaiiee.  The  sternal  end  of  the 
right  elavicle,  aci'oin|p«iiiied  by  the  iiiciiiscit-.,  was  disloeiited  backward, 
anci  the  eartilaiTcs  of  die  tir-;|,  ^e(•oud,  third,  and  fourth  ribs  of  the  .same 
side  wen'  broken. 

The  end  of  the  bone  is  displaced  inward  or  inward  and  downward, 
and  it  is  generally  stated  that  it  lies  between  the  traehea  and  the  .sterno- 
hyoid and  slerno-thvroid  iiniseles,  but,  in  the  abseiu-e  of  direi^t  proof 
t)f  tliis,  I  am  dis|)osed  lo  believe  rather  that  it  may  lie  between  the 
latter  musele  and  the  -tcrnum,  and  below  the  former,  for,  it  will  l)e 
remembered,  the  .sterno-hyoid  arise.s  in  part  from  the  posterior  ligament 
of  the  joint  and  freipiently  from  iheelaviele  itself,  and  the  storno-tbyroid 
lies  Isehind  the  other  and  lias  its  origin  as  low  even  as  the  e^irlilage  of 
the  swond  rib.  Po^-ibly  the  difli'renee  noted  in  the  direelion  of  the 
<lis(iluecnu'nt,  inwaril  in  ~o!iie.  inward  and  downward  in  otiiers,  may 
tlepi'ud  upon  vaiying  relation^  between  llie  bone  and  lhe>e  mnseh-.^. 

U'lmtever  tlie  relations  between  these,  [ntrts  niay  be,  the  end  of  the 
bone  frecpiently  presses  upon  the  traehea  and  thereby  cruises  more  or 
Ic'Hs  dyspncea,  or  iiimn  the  n-sophagus  and  causes  dysphagia.  Of  s.ix- 
teen  eases  analy7,e<l  l)y  I'olaillon'  dyspiuea  was  present  in  six  and  dvt^ 
])hagia  in  three.  The  venous  congestion  of  the  fa<-e  and  neck  c<H>xisting 
with  the  dyspiKca  has  been  sonietimes  attributed  to  ]>ressure  njxin  the 
bnieliio-ceplialte  vein,  but  although  the  region  into  whieh  the  end  of 
the  btnie  is  ilisplaoed  is  occupied  by  most  im]»u-tant  vessels  an<l  norv*^ 
the  reeorded  histories  do  not  .-how  that  ibey  have  ever  been  serionsljr 
pres-ied  upon. 

Beside  the  coiupljeatiou  of  I'raeture  of  the  cartilage  of  the  first  four 
ribs  ill  Bei3nctt's  ease  nienljoned  al>ov<',  fracture  of  the  first  rib  ha.s  been 
not*'d  in  a  ca.-<e  repiu-tcd  by  Dr.  N.  C  M<u-.se;''  the  patient,  wa-s  a  girl 
eight  years  old  who  had  been  run  over  by  a  wag<ui  and  had  received  a 
<U.slocation  baelvwanl  of  the  sirrnal  end  of  the  left  elaviclt'.  with  frac- 
ture of  the  first  rib,  and  a  dislocation  "outward"  (forward?)  ol"  the 
stern.'d  end  of  the  right  cln\irle.  .\|iparently  tlic  wheel  had  <:ros.'*ed 
the  left  clavicle  and  chest.  There  was  great  dyspiuea  and  marked 
venous  ecmgcstion  of  the  face  and  ncek  whieh  dissipjR'ared  on  rcduetiun 
of  the  di^loeatiou.     The  child  recovered. 

Symptoms,  Th(>  absence  of  the  end  of  the  clavicle  from  its  artien- 
latiou,  and  its  position  behind  the  sternum  are  ret'ognizjible  by  insjK'c- 
limi  and  palpation,  the  coin'sc  of  the  ixuie  can  be  .seen  ."ind  felt  to  pass 
inward  behind  its  normal  po>ition,  and  the  cavity  au<l  border  of  the 
articidar  surface  of  the  steriuun  can  lie  tniecil   with  the  finger. 

'  Polaillnn  :  Ilict.  F.nryrliip(^'<tiinjr  dps  Sciences  Meil.,  nrl.  Clik\'iculo. 
'  Moreo:  CiiK'iiiimti  Medieul  News,  1877,  vol.  vi.  p.  S19. 
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Tlie  sfioiiMcr  luiiifr-i  a  little  forward  atnl  ncaiTr  tiie  chest ;  6linr[)  ]iuiii, 
incn-a.-ifd  Ky  iiinvciin'iit.-  of  tlic  arm  <pi-  iii-ad,  i.-  felt  at  the  scat  of  injury, 
but  usually  is  pnniipt  to  <Iisap]icar.  Thest'  voluntary  movements  are 
restriutwi  or  abolished  liy  the  [laiii. 

Disturbance  of  respiration  hv  eompression  of  the  tniehea  has  been 
note<l  in  only  about  one-third  of  the  cases,  iuid  may  be  flight  or  so 
severe  as  to  threaten  sntfocjitiou.  Ordiitarily  it  lasts  for  oidy  a  short 
time,  even  if  tile  ilisloealion  remains  iMirodiieeil. 

l)itheulty  in  s\vallo\vin<i  has  been  less  freijuently  noted  than  dysp- 
nre-a  (three  times  in  sixteen  eases). 

Prognosis.  The  prognosis  is  favorable  as  regards  the  rc-establish- 
ment  of  function  even  if  the  dislocation  i.-  nut  reduced,  ami  rechietion 
is,  as  a  rule,  easy,  and  retention  moiv  complete  than  atter  dislocation 
forward. 

Treatment.  Hediicliun  can  conmionly  be  I'Heeted  hy  drawiug'the 
shoulder  outward  and  baekwartl,  and  thin  seldom  re(inircs  more  force 
than  the  surgeon  himself  can  exert,  without  assistance.  In  one  ease 
Lenoir  was  obliged  to  [»rovide  eonnter-exfension  by  a  bandage  carried 
around  the  chest  and  made  fast  to  the  wall,  an<l  extension  liy  another 
Iwndage  passed  around  llie  U|>per  jiart  of  the  arm  and  ih'awn  u])ou  by 
two  assistants  while  a  ihirtl  lield  tlie  elbow  near  the  side.  In  another 
of  his  C4ist"S  one  assistant  placed  his  knee  against  the  patient's  back  and 
drew  his  shoulder  backward  while  a  second  assistant  held  up  the  chin, 
and  Lenoir  passed  his  (inger  down  behind  the  end  of  the  clavicle  and 
pressed  it  forward,  licduction  took  place  promptly  and  with  a  distinct 
snap. 

IJecurrcnce  of  the  <lisplaeen)ent  should  be  np|)osed  by  dressings  that 
hold  tfie  shoulder  back  and  down.  Tlie  necessity  exists  as  in  disloca- 
tion forward  to  examine  the  joint  frerpiently  with  the  object  of  promptly 
detecting  an<l  correcting  any  faulty  position,  and  to  wear  the  ilressings 
for  several  weeks. 


Dislocation  Upward.     (Laxatio  Olaviculse  Suprasternalis.) 

The  first  rec()rded  case  of  this  form  of  dislocation  was  ]nd)lisbed  by 
Duverney  '  in  17.")1,  the  next  was  observed  by  Sedillot*  in  1H;5."),  and 
Malgaigne  in  lK."i;)  conid  eriUect  oidy  five  cases.  The  nundxT  is  tuiw 
increased  to  about  twenty,'  with  two  aiitujisies,  Dnverucy's  and  H.  W . 
Smith's.*  It  ditlers  from  the  forward  dislocation  in  that  the  bone  lies 
behind  the  stt'rual  portion  of  the  sterno-cleido-mastoid  nuiscle  in.stcad 
<d'  in  front  of  and  below  it. 

The  <'anse  in  the  sudden,  framiiatic  ca.ses,  is  the  forcible  depression 
of  the  shoulder  and  tlie  aeroinial  end  of  ihe  clavicle,  l)y  which  tlie 
upper  portion  of  the  capstile  is  torn  and  the  end  iif'  the  Imne  lifted  out 
fif  the  joint ;  tlieit,  the  force  continuing  to  act  and  pressing  the  shonider 
inward  toward  the  chest,  the  bone  is  forcetl  inward  to  or  beyond  the 

'  DiiviTiMvy  :  Traitf'  dps  Maladicx  <tc»  f)s,  vol.  i.  \\.  201. 
'.Si'itilliit  :  (oiitrilmliiitis  i\  l:i  Cliiriirsic.  ISCS.  v"l.  i.  p  ifll , 

'  For  the  biblifiifniftlir  kcc   M:tli!aii!iip,  HaTitiltoii.  iiii'l   Pnluillon,  and  cascfa  hero  men- 
tioiiril  piusim,  mill  Kviniti,  tiailtnrd's  Mi-ilii'iil  Jniiniiil.  Mnrch,  ItWH. 
*K.  W.  Smith:  Dublin  Jouriml  Mu4lieul  .Svil^Ilce8,  IHT'J.  vol.  li.  |i.  430. 
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nie<li;tii  line  and  somotimes  upward  so  far  oven  as  to  rest  upon  the  ante- 
by  Dr.  A.  N.  Blmlgett.'     Tlie  patii-iit  was  eanying  one  end  of  a  piano  ^M 
when  the  two  men  wlio  were  carry iiig  tlie  otlier  end  allowed   it  to  fall.  ^^ 


rior  siirfaee  of  tlic  larynx.      A  unique  mode  of  production  was  reported 

ling  one  end  of  a  piano 
end  allowed  it  to  fall. 
Tile  patic'iil  fi'lt  a  sliarp  pain  at  the  root  of  tlie  neek  and  front  of  the 
chest,  and  it  was  foiuid  that  the  sternal  end  (»f  the  right  clavicle  had 
been  dislocated  tijiward  and  inward  and  tluit  the  first  and  second  costal 
cartilages  of  llie  sjinie  side  had  been  disloeated  from  the  sternum  for- 
ward and  outward. 

In  Diivernoy's  case  all  the  Itgsiments  were  torn  and  the  periostotini 
was  stripped  from  the  end  of  the  clavicle  ;  prohality,  therefore,  the 
meniscus  rctnained  attaciird  to  the  sternum.  In  IJ.  W.  Smith's  case 
{Fig.  255),  the  end  of  the  ici't  clavicle  rested  on  the  n[tper  border  of 
the  sternum  in  contact  vvith  the  right  sterno-eleido-ma^tuid,  havine 
passed  heliirul  ihe  sternal  jMirtion  of  the  left  slerno-cleitlo-niastoid  ana 
in  front  of  the  sterno-hyoids.  The  anterior  ami  jwsterior  sterno- 
clavicular ligaments  atxl  the  costo-elavieiilar  were  torn  ;  the  meniscus 
accompanied  the  clavicle.  The  suhclavius  muscle  was  relaxed  but 
not  tfirn.  There  were  dyspnfea  and  dysphagia  ;  death  was  the  retiult  of 
associated  injuries. 

Fio.  2hb. 
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DlilocRllon  upward  of  the  stemil  end  of  the  cUvlele.    (R.  W.  SMrra.) 

In  a  case  reported  by  Stokes,'  and  mentioned  above,  tlie  dislocation 
is  described  as  foruanl  and  upwanl,  and  the  joints  as  beintr  so  loose 
that  the  sternal  end  (if  each  clavicle  conld  be  easily  moved  in  any 
<lirecti<iri  ;  this  eondidon  had  l>een  produced  by  the  "  powerful  action 
of  the  sterno-cleido-mastoid  nuiscles"  in  forced  inspiratory  efforts  pro- 
vokG<l  by  great  dyspncea  duo  to  ascites.  At  the  autopsy  the  litramenta 
were  found  to  be  greatly  stretched,  the  sterno-clavieular  being  half  as 
long  again  as  natund  and  the  ritomboiils  (costii-elavienlar)  also  eloo- 

'  Blodpott :  New  York  M'-iIical  .Imiriiiil,  ISH3,  vol.  xxxviii.  p.  34. 
'Stokes:  Dublin  MLMlical  Jnunial,  1H.'>3,  vol.  xiii.  p.  4a9. 
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gatwl.  The  rclarniii.><  of  t\w  end  of  the  i-Isiviclo  tn  tlio  sUtiiuI  portion 
of  the  sterno-cleuio-iiiaKtoid  arc  not  stated,  and  it  remains  iineertain, 
therefore,  whether  the  case  properly  belongs  in  the  class  of  dislocations 
npward. 

Symptoms.  If  the  dislocation  is  nicoHyVc/f  the  only  symptoms  arc 
tlie  projeetion  of  the  end  of  tiie  elavielc  aiiove  its  iiornial  po-iition,  and 
the  local  pain  increased  l»y  niovenieats  of  the  head  and  arms. 

The  symptoms  of  the  (•o/»/>/('^'  form  are  the  recogni/alite  displace- 
ment of  the  end  of  tlie  hone  inward  and  upward  to  a  variahle  distance, 
its  position  behind  the  sternal  portion  uf  the  sterno-cleido-masloid  of 
the  simie  side,  the  depression  of  the  shoulder,  and  its  apjtroximation  to 
the  chest  -,  liR-al  pain,  sometimes  dyspnoea  and  dysjrhagia.  iirhibition  of 
voluntary  movements  of  the  shoulder  and  head  because  of  pain,  and 
sometimes  the  im|Kissibility  of  passively  raising  the  shouliler.  The 
emptiness  of  the  clavicular  nutcli  of  the  sternum  may  ]>erhaps  be 
recognized    liy  palpation. 

Treatment.  Kednctiou  is  elfected  by  drawing  the  shonhler  outward 
and  making  direct  [iressurc  tlownwar*!  and  onlward  upon  the  sternal 
end  of  the  clavicle,  hut  here  agjiin  the  chief  ditticnily  is  to  jjrevcnt 
recurrence.  Fixation  of  the  shoulder  by  various  dre.-.sings  ami  the 
recumbent  position  to  avoid  the  dc[)ression  of  the  shoulder  by  the 
action  of  gravity  liave  been  employed  with  a  fair  measure  of  success, 
the  I'esulting  deformity  being  slight  and  the  re-establishment  of  (he 
usefulness  of  tlie  arm  complete. 

2.  DISLOCATIONS  OF  THE  ACROMIAL  END  OF  THE  CLAVICLE. 

Anatomy.  The  onter  portion  of  the  clavicle  is  attaclicd  to  tlie  scai>- 
ula  at  two  points,  namely  ;  at  its  extreme  end  to  the  inner  margin  of  tlie 
acromion  by  tlie  aeromio-clavicular  joint,  and  further  inward  to  the 
coracoid   process  by  the  coraeo-clavicular  ligaments.      The  articular 


Fio.  2."i6. 
Traprzoid 


LigunentB uniting  theclavkli'  to  ilii> srapulu.    (IIeki.f \ 

surfaces  forming  the  acroniio-clavicnlar  joint  are  flat  and  oval  in  shajK*. 
the  long  axis  being  antcro-[iosterior,  am!  the  upper  edge  of  the  end  of 
the  clavicle  rises  to  a  variable  distance  above  the  npjH'r  surface  of  the 
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acromion.  Tlic  articular  siirfliccs  arc  st'piiratcd  in  part,  sometimes  com- 
ulc'ldy,  \>y  an  intcrpo.'^t.'ti  iiieni.soM!*  ut"  fibroiix  tis.suc,  wcilfic-^liajHid,  will* 
Its  i>ase  directed  upward  and  allaciiiHl  to  tlio  liroad,  sstroiig  itupfrior 
ligament ;  the  inferior  /l</iiinent,iisuMy  much  tliinner  than  tiie  su|>eriar, 
closes  the  joint  l)eh)\v.  The  eoraco-clavicular  ligiuuent  is  composed  of 
two  [wrtions,  the  po~tero-int<!rnaI,  or  conoid,  ami  the  antero-exteroal,.^y 
or  Irajiezoiff,  as  siiown  in  Fiir.  'lijit.  ^| 

T'oinplcte  dislocation  iiivnlvi's  imt  only  (hv  rupture  of  ilie  ligaments       ' 
of  tlie  joint  proiKT,  hut  al«>  of  the  conoid  and  tra|>ez(tid  ligaments  to  ^j 
a  greater  or  less  extent,     Tlic  joint  allows  motion  in  all  directions,  the^| 
extreme  ranges  being,  according  to  All.H>r(,  20  to  :M)  degrees  in  the^^ 
horizontal  plane,  ami   <i()  to  70   degrees  in  the  vertie^d  ])lane ;  and   its 
ili.--loeation   ap[»ears   to   be  comnxinly  effected,   not   by  extending   the 
movement  of  the  joint  beyond  its  normal  limit,  but  by  direct  displuco- 
ment  of  one  Ijone  upon  the  other.  ^M 

The  clavicle  may  be  dis|)laeed  upward,  supra-acromial  di.slocation,  ^^ 
or  downward  ami  backward,  subacromial  dislocation,  or  downward  ain«l 
forward  under  the  conicnid  process,  subcuracoid  dislocation.     The  first 
is  by  far  the  most  common  ;  the  last  has  bet'u  oliserved  by  only  two 
stirgeon.'r,  one  of  whom  rc|>orte<l  five  cases. 

Some  authors,  following  the  i^ystem  of  nonienchifure  used  in  the  tlia 
location  of  other  joints,  term  them  dislocations  of  the  scapula,  but  thej 
innovation  has  not  made  its  wav. 


Supra-acromial   Dislocation.      (Luxatio  Claviculse  Supra- 

acromialis. ) 

The  dislocation  may  l)e  complete  or  incomplete;  in  the  latter  the 
clavicle  is  disjilaced  upwanl  to  a  distance  etpinl  or  nearly  equal  to  the 
vertical  diameter  of  its  articular  surface  ;  in  the  former  the  separation 
of  the  articular  surface  is  complete,  and  there  i.-.  an  additiomd  disphicp- 
ment  outward  over  the  acnmiiou,  or  outward  and  backward,  or  to  a 
greater  distance  upward. 

The  cause  is  usually  a  blow  received  upon  the  ]M>int  of  the  shoulder 
anti  directed  downward  with  nn  inclination  inward,  forward,  or  back- 
ward. The  vigorous  contraction  of  the  trajiezius  by  wlii<-h  (he  cl.iviele 
is  prevented  from  accompanying  the  acromion  in  its  descent  seenis  to 
be  an  imjiortanl,  perhaps  an  essential,  fa<'tor  in  the  proihiction  of  the 
lesion,  the  alternative  factor  that  has  been  sngg<'ste<l,  arrest  of  the 
descent  of  the  clavicle  by  contact  with  the  first  rib,  seems  more  likely 
to  [>rodnce  dislocation  of  the  sternal  enil  of  the  bone.  Mnlgaigne 
found  in  one  case  marked  tenderness  td' the  tnipo7.iufi  and  storno-oleido- 
mastoid  muscles,  and  cites  the  fad  as  proof  of  the  correctness  of  t\\\a 
theory  in  some  cases.  The  absence  of  such  tenderness  in  other  ca.»cs 
shoidd  not,  I  think,  be  deemed  opposing  evidence,  for  an  efficient  con- 
traction not  followe<l  by  injury  of  the  muscle  is  easily  conceivable. 
C!ise  reported  by  ('lo(]uct,'  and  sometimes  <ptoted  as  an  example  of  d 
location  by  direct  violence,  .seenis  clearly  to  indicate  the  im|)ortant  pa 
played  by  nmscular  action  :  A  man  who  was  carrying  a  beam  upon  hi 

'  Cloquft:  Journal  Ilebdomadntrc,  1830,  vol.  vit.  p.  400,  quoli'd  liv  MulgaigDe. 
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shoulder  made  a  violent  effort  to  keep  it  from  falling,  and  found  he  had 
thereby  produced  a  dislocation.  Polaillon  '  mentions  a  case  communi- 
cated to  him  by  Dolbeau  in  which  the  dislocation  was  caused  in  a 
woman  by  an  attempt  to  strike  a  child.  In  such  a  case  the  momen- 
tum of  the  arm  presumably  takes  the  place  of  the  more  common  exter- 
nal violence  received  u|)on  the  shoulder.  In  one  of  my  cases  the  dis- 
location was  caused  by  a  blow  from  a  falling  brick,  which  alwt  broke 
the  acromion  at  its  base  and  dislocated  the  humerus.  (See  Chapter 
XLII.) 

A  unique  case  in  which  the  dislocation  was  caused  by  a  blow 
received  upon  tiie  clavicle  from  below  upward  is  reported  by  Hamil- 
ton ;-  a  bolt  three-quarters  of  an  inch  in  diameter  was  driven  through 
the  skin  on  the  anterior  margin  of  the  left  axilla,  breaking  the  first 
rib,  severing  the  coraco-clavicular  ligaments,  and  forcing  the  clavicle 
upward  from  its  place. 

Malgaigne  reports  a  case  in  which  the  injurj'  was  apparently  caused 
by  a  fall  upon  the  elbow. 

Pathology.  Our  knowledge  of  the  character  and  extent  of  the 
laceration  of  the  ligaments  is  derived  almost  exclusively  from  clinical 
observation  and  experiments  n|K)n  the  cadaver,  for  there  is  only  one 
reported  autopsy  and  one  museum  8{)ecimen.  The  autopsy,  reported 
by  Malgaigne,^  was  in  a  case  of  incomplete  dislocation  and  showed 
that  the  articular  facet  of  the  clavicle  had  not  entirely  left  that  of  the 
acromion  ;  the  superior  acroinio-clavicular  ligament  was  only  stretched 
or  ]M!rhaps  slightly  torn  away  from  the  acromion,  and  the  inferior  one 
was  in  great  part  ruptured ;  on  the  other  hand,  the  strong  coraco- 
clavicular  ligsiments  were  torn  entirely  across.  There  were  other  and 
more  serious  associated  lesions,  among  them  a  comminuted  fracture  of 
the  body  of  the  scapula  on  the  same  side. 

The  museum  sj»ecimen  is  one  preserved  in  St.  Thomas's  Hospital 
and  mentioned  by  Sir  Astley  Coo]>er.*  The  patient  was  a  man  sixty 
years  old  who  died  of  jjulmonary  disease  seven  weeks  after  the  receipt 
of  the  injury.  The  account  from  which  I  quote  states  only  that  "the 
clavicle  was  found  dislocated  at  its  capsular  extremity,  and  projected 
considerably  over  the  sj)ine  of  that  bone.  The  acromion  process,  just 
where  the  clavicle  is  united  with  it,  was  broken  off."  Malgsiigne, 
quoting  apjiarently  from  some  other  account,  says  that  Cooper  supposed 
that  all  the  acromial  and  coracoid  ligaments  must  have  been  torn.  He 
adds  that  this  is  what  experiments  upon  the  cadaver  indicate,  but  that 
it  is  melancholy  to  limit  one's  self  to  conjectures  when  the  specimen 
itself  can  be  examined.  C^ooper' gives  also  a  drawing  of  a  specimen 
of  an  old  dislocation  in  which  the  conoid  ligament  had  become  ossi- 
fied. 

Ex])criments  upon  the  cadaver  have  yielded  results  that  are  not 
entirely  in  accord  with  one  another.  Malgaigne  found  that  even  in 
incomplete  dislocation  the  capsular  ligaments  were  com])letely,  and  the 

'  Polaillon  :  Ilict.  EnoycloptMliqiio  dos  Sciences  Medicalcs,  art.  C'lavieule,  p.  719. 

'  Hamilton  :  Fractures  and  Dislocations,  ISSO,  p.  ft2t>. 

'  MaluaiRiie  :  Loc.  cit.,  p.  432. 

*  Cooper  :  Dislocations  and  Fractures,  Am.  ed.,  p.  313. 

'  Cooper :  Loc.  cit.,  p.  312. 
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coraco-fhiviciilur  partly,  ni]>tiiro<l.  Botiijisoii  ami  Ader  found  that 
incomplete  di.-<kK-aiioii  could  be  euiiily  produced  after  division  of  the 
acromial  ligaments  and  without  injury  to  the  coracoidal,  and  even  to 
such  a  dejrree  that  the  articular  fiurfaces  were  completely  separated 
vertically  from  each  other.  Ader  further  showed  that  after  division 
of  the  coracoidal  ligaments  a  complete  (li.^Iocation  coidd  he  readily 
produce*!  an<i  the  end  of  tlie  clavicle  removed  to  a  distance  of  two 
centimetres  from  the  acromion. 

Instead  of  rupture  of  the  ui)per  acromial  ligament  avulsion  of  the 
edge  of  bone  on  either  si<le  to  which  it  is  attaclie<l  has  frequently  been 
observe*!  clinitrally. 

Among  the  recordefl  complications  are  simidtaneous  dislocation  of 
the  sternal  end  of  the  same  <>r  of  the  other  clavicle,  fracture  of  the 
clavicle,  of  a  rii),  of  the  acromion  process,  of  the  coracoid  process,  of 
the  body  of  the  sciipula,  and  «4ubcoraeoid  dislocation  of  the  shoulder 
of  the  same  side. 

Symptoms.  In  incomplete  dislocation  the  deformity  consists  in  the 
elevation  of  the  end  of  the  clavicle  to  a  variable  distance,  not  equal, 
however,  to  the  thickness  of  the  Uine,  al)ove  the  level  of  the  acro- 
mion, and  this  elevation  can  Ik*  readily  recognized  by  ])alpation,  and 
can  generally  l)e  retluccii  by  moderate  pressure. 

In  complete  disliK-ation  the  elevation  is  greater,  more  than  an  inch 
in  some  cases,  or  is  combined  with  displacement  outward,  backward, 
or  forward.  The  displacement  outward  is,  of  coursi',  due  to  the 
appro.ximation  of  the  acromiim  to  the  chest,  anil  it  is  greater  when  the 
<iisplacement  upward  is  also  greater.  The  e.\j>lauation  of  this  latter 
fact  is  to  Ik"  foiwid  in  the  presimiaijly  more  extensive  laceration  of  the 
ligaments  ntn'tiug  the  two  bones.  The  greatest  recordei!  overriding  is 
one  inch  (Malgaigne).  It  has  l>een  obser\e<l  also  in  some  cases  that 
the  scapula  has  undergone  a  nuivement  <if  rotation  by  which  its  infe- 
rior angle  is  carried  Imckward  toward  tlie  spine,  and  the  anterior. 
upj)er  angle  is  loweixnl.  a  movement  that  is  attributed  to  the  action  of 
the  weight  of  the  arm ;  it  has  been  observcil  only  when  the  displace- 
ment inward  of  the  scapida  towanl  the  chest  has  not  been  very 
niarke*!. 

There  is  local  pain,  more  or  less  severe,  jicrsisting  for  a  variable 
length  of  time,  and  incnniseil  by  pressure  or  by  voluntary  niovenients 
of  the  shouhler  or  arm.  The  interference  with  voluntary  movements 
of  the  limb  varies  greatly,  and  eorresp>nds  measurably  with  the  jKiin 
anil  the  extent  of  the  displacement ;  some  patients  are  completely  dis- 
aliK'il,  otiiers  can  use  the  limb  quite  freely. 

Diagnosis.  The  diagnosis  is  to  be  made  by  recfignition  of  the 
changed  relatiMus  of  the  bones,  which  is  easy  in  the  cases  of  complete 
disliKMition,  and  si-ldom  difficult  in  the  incomplete.  In  the  latter  case 
the  local  pain  and  the  jmssiliility  of  reducing  the  bony  ))rominence  by 
pressure,  together  with  its  inimediate  reap|)canmce  on  the  removal  of 
the  pressure,  will  give  the  clew.  The  ((ucstion  will  then  lie  Ix'tween 
dislocation  and  fracture  of  the  clavicle  near  its  end,  and  this  mav  be 
answerwl  by  tracing  the  outline  of  the  acromion,  com])arative  rneas- 
uremenLs  of  the  two  clavicles,  and  consideration  of  the  presence  or 
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absence  of  signs  |te(!uliar  lo  frac-tiirt'.  Ttrc  error  of  mistaking  tlic 
injury  for  a  ilislocatiou  of  tlic  slumldtT  jipprars  to  liave  been  quite 
frt'cjiKMitly  itiiitlo,  ultliuugli  it  is  tiitiieiilt  to  luiderMtand  how  it  could 
oi'eur  it'  x\w  (.'xaniinatiou  were  tlioroiijrh. 

A  oontusiuii  oi-  s|irain  of  a  joiTit  in  wliioh  ihe  end  of  the  clavicle 
Blood  uhnorinally  lii^h  might  cattily  he  mistaken  lor  a  rccpnt  disloca- 
tion, sinci-  it  Would  present  all  the  signs  ot"  one,  htit  the  error  \A(tuld 
he  of  slight  iitiportanee  and  would  cause  no  harm  to  the  patient 
beyond  jierliajis  a  needlessly  imdonged  ootrtinemeiit  of  ihe  limh. 

Prognosis.  Tlic  prognosis  in  the  incomplflc  form  is  good,  for 
althougli  the  displacement   has  commonly  persisted  in  some  measnre, 

Ftii.  257. 
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Complete  siiiira-ttcroDiliil  dislooatiun  or  the  clavicle. 

the  resulting  deformity  is  slight.  Iir  the  eoin|>leli'  form,  with  marked 
displacement,  tliere  is,  in  addition  to  the  (•(itiunnii  impei'l'eet  mainten- 
ance of  the  rcihieti'iji,  ati  ocrasiunal  irialiilily  even  to  make  rednction. 
In  such  ca.se.-*  the  finiction.-^  of  the  limh  may  or  may  not  Ik;  seriously 
interfered  with  by  tlie  persistonee  of  the  dis|)lacenK'nt.  In  the  unique 
cn.se  (jiiittcil  above  from  Hamilton,  of  dislocation  by  direct  violence 
acting  upon  the  clavicle  from  belnw  npward,  the  bone  remained  dis- 
placLil  two  inches  npward,  yet  the  patient  could  use  tlie  arm  as  freely 
and  strnnglv  as  tin;  ntlier.  On  the  other  hand,  in  one  of  Hanlenlieiier's 
cases,  in  which  the  <iisplaecmeut  ]K'rsisted.  the  diminution  of  function 
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wiis  citiiisiilerablc,  and  the  jKfwer  of  abduction  of  the  arm  was  air 
cntii'fly  lost. 

Treatment.  In  most  cjist's  tlie  rctiuction  of  even  the  o<)ai|ilete  dislo- 
cation can  he  reailily  ffrecti'd  by  drawinp  the  shoulder  either  <lirectly 
upward,  or  njiwanl  and  outward,  or  Ijaekward,  and  at  the  same  time 
pressing  the  clavicle  direelly  toward  its  place.     The  only  opposition 
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Old  dislocatinn  tif  the  outer  end  of  the  cUvicle. 


that  ordinarily  needs  to  he  overcome  is  llie  weifiht  of  the  arm,  which 
draws  the  slmuldcr  downward  and  inward  away  from  the  clavicle  ;  with 
this  is  somclinu's  associaf(Hl  rcHcx  ctintraction  of  the  tnipeziiis  whicii 
dniws  the  clavick'  upward,  and  in  a  few  case;*  the  cud  of  the  clavicle 
has  passed  throufrl'  the  trapezius  in  such  a  way  that  the  inter|K>se4l 
fibres  of  the  ninscle  have  con.-titiited  a  serious  obstacle  to  reduction. 
To  overcome  this  latter  obstacle  Moutet'  subcutaucously  divided  ti>e 
clavicular  portion  of  the  trapezius  close  to  its  insertion  and  w-as 
then  able  esisily  to  restore  th<>  bone  to  its  place  an<l  keep  it  there  by 
a  bandage. 

In  maUinp:  rediiotton  tln^  arm  shuuh!  he  kept  near  the  side  and 
|>ressed  directly  n]>ward.  If  tliv  shoulder  nci-ds  to  be  drawn  dirt*ctlv 
outward,  this  should  bo  done  by  the  hand  iulrtiduotd  into  the  axilla, 
or  bv  frraspinp  the  np]X'r  part  of  the  arm  with  Imth  hands,  the  fing;er3 
resting  in  the  axilla,  and  the  thumbs  apdnst  tlie  projecting  articular 
surface  of  the  clavicle,  ami  thus  drawing  the  shoulder  outwartl   while 

•  Moutet:  Mont(iclli<T  Mi'diiul,  IstU,  vol.  vi.  p.  21H,  quoted  by  PoUillou. 
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|ire,«sinp  the  claviclf  iiiwanl.  In  sliort,  rtvlnction  is  to  be  effected  by 
iorciiifj  tilt'  acTciinioi)  iipwiinl,  aiid  uutvvanl,  litrwanl,  or  backwanl,  as 
may  Iw  iiidieatcMl  by  tlie  dirfclion  of  the  tlissplacenient,  by  pressfiire 
exerted  n]>on  it  throiifrh  tlie  hiinienis.  and  iiy  pressing  tlie  end  of  the 
claviele  in  the  <)|i])iisitc  direetion. 

Tlie  inaiiitenance  df  (lie  re<iiietiiin  was  lung  deemed  ditlienlt.  The 
wei^rht  of  tlie  ai'iii  eoiistanily  tends  to  rej)r<Kbiee  the  deformity,  to  enrry 
tlie  slimtlder  downward  jiway  from  the  claviele,  and  the  dressings  em- 
ployed did  not  siUisfaeliirily  oppose  it.  The  following  simple  dressing 
wliieh  I  devistvl  about  1883 
has  proved  |i('rfi'<'tly  satisfac- 
tory ;  A  strip  of  stmit  adiiesive 
plaster,  about  four  feet  long  and 
two  or  three  inelies  wi<le,  is 
pla<vd  witli  its  eentre  under  the 
eliwiw,  the  fnrx'iirtn  being  Hexed 
at  or  within  a  right  angle,  and  its 
two  emis  are  e^irried  u|nvard, 
one  behind,  fhi.'  <ither  in  fnint, 
of  tlie  arm,  un<l  ecosstnl  over  the 
8houhlcr  at  a  point  eorrespond- 
ing  to  the  enil  of  the  clavicle, 
and  then  fastened  to  the  front 
and  back  of  the  chest  respec- 
tively. While  applying  it,  the 
Murgeiin  must  [iress  the  elbow 
firndy  u[»ward  and  the  elaviele 
downward.  Thr  eye  or  linger 
cull  i'ea<lily  detect  thrutigh  the 
plaster  any  recurreinn'  of  the  dis- 
jtlaeenienl.  The  dressing  slmuld 
be  worn  for  three  or  four  weeks. 

Wiring  of  the  claviele  to  the 
acromion  hiw  lieen  praeti.sed  a 
few  times  in  recent  and  in  old 
dislocation-:,  but  is  not  genendly 
ap|>riived  ;  if  anything  of  the 
kind  should  need  to  he  <ione 
jH'riostcal  eatgiit  sutures  would 
probably  be  siiHicient. 


Dreuing  rorBupraaeromlKl  dislocaUon  of  Hie 
clnvlcle. 


Subacromial  Dislocation.    (Luzatio  Clavictilse  Subacromialis.) 

This  disloeatiuti,  of  wliieh  I'etit  was  the  first  to  make  mention,  is  .so 
rare  that  Pohiillnn,  in  IHT'i,  could  collect  only  six  reeordiKl  ea.«e8 ;  the 
list  hits  novv  been  inerca~iil  to  eleven,  or,  adding  Newman's,  to  twelve. 
The  first  four,  cpiofcd  by  Malgaigne. '  are  those  of  Melle,  1705,  Fleury, 
1816,  Toiirnel,  1837,  anil  liaradiie.  1 842.     The  others  are  two  observed 

'  MaljroiKiic:  !/<«'.  cit..  pp.  Ms  nnd  4ri->.  MitlKnieiir  tJiiiilsi  Har»diic'«  r»»f  was  pmlinhly 
puMioIoKJcal,  iiiit  Iniiiiimtic.  Tlie  rt'frrcnre  he  gives  for  T'lurnel  ifi  incorrect  \  it  sliuuld 
be  1837,  not  1847. 
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iiiul  reportwl  by  Mnrel-Lavallw,'  one  hy  Dr.  W.  B.  Chase,*  one 
Dr.  J.  X.  Allf'ii'  and  <ine  l>v  Dr.  Eiitun.*  Knnig'  refers  to  one  thai 
wa.s  oljserved  in  Bimihs's  clinic,  and  Rardenheiicr''  makes  several  qiio- 
Uition.?  from  tiie  rt-port  of  a  tni.-se  hy  Ulide,  but  does  not  give  tlie  refer- 
ence. He  speak.s  also  of  a  ca.-'e  reixirted  by  Gosselin  in  1881,  but  I 
have  been  able  to  find  only  a  clinieal  lecture  by  Gosselin  on  a  case  of 
pupni-acroniial  dislo<'ati<in.  To  these  may  \>e  added  Newman's  ease  of 
siiiiultiineoiis  disiiM-ation  of  butli  ends  of  tlie  clavicle  (c'i«/e  infra),  ia 
wliicli  the  outer  end  \v;i,s  di.«i>lace<l  under  the  acromion. 

The  ettusc  in  these  ca.ses  was  direct  violence  e.xerted  ujxiii  the  upper 
surface  of  the  outer  en<l  of  the  chui<'le  (Melle,  Tournel,  t'hase),  a  fall 
upon  the  shoulder  in  tiiree  (Fletiry,  Morel-Lavallee's  twoj,  and  mus- 
cular eifort  in  one  (Allen). 

Allen's  jintiont,  a  .ston!  niiiwular  girl  sixteen  or  seventeen  years  old, 
was  chopping:  wood,  and  at  the  niouient  she  had  the  axe  raised  and 
was  about  to  deliver  the  blow  she  felt  a  tiharp  pain  in  the  shoulder,  and 
the  arm  foil  piwerless  by  her  side.  When  seen  six  week->  later  tliero 
was  a  marked  dt-pression  on  the  top  of  the  shoulder,  much  diseolomtion 
in  the  axilla,  and  the  inferior  angle  of  the  scjqHila  was  thrown  proiiii- 
nenlly  outward.  There  was  completo  loss  of  voluntary  motion  of  the 
anu  and  haiul.aud  niiniljnessuf  the  entire  limb.  Keduotion  wa.s  easily 
elfecte<l  by  drawing  tlie  shoulder  outward  and  backward.  | 

Chase's  case  may  be  taken  as  a  type  of  direct  violence.       A  boy 
eight  years  old  fell   hea<l   foremost  from  a  height  of  twelve  or  fifteen 
feet  and  struck  with  the  to|t  of  his  shoulder  atrainst  the  rung  of  a 
ladder.      .\u  eceliymosis  over  the  outer  end  of  the  clavicle  showe<i  where 
the  blow  had  been  receivcfl.     The  acromial  end  of  the  clavicle  M-as  dis- 
located downward  and  somewhat  liackward,  the  shoidder  was  flattened 
in  front,  and  the  acromion  very  prominent.     Reduction,  under  ana<» 
t!i''sia,    was    easily   effected    by    drawing    the    shoulder    outward    and 
backward    and     ]>ressing    the    clavii-lc     in    the     opposite    direction 
There  was  no  tendency  to  recurrence  and  recovery  was  complete  i 
Hve  weeks. 

Of  the  other  two  cases  of  direct  violence,  in  one,  Tournel's,  thi 
inpiry  was  caused  by  a  horse  stepping  u|Kin  the  front  of  the  patient's 
shoulder  as  he  lay  on   the  ground;  in  the  other,  Melle's,  the  patient, 
wlio  was  a  Russian  soldier,  attributed   the  iujtirv  to  an  efl'ort  lie  mad 
when  .six  years  old  to  lift,  with  the  aid  of  anotlicT  chihl,  a  kegof  watefj 
by  means  of  a  stick  rcstitrgon  his  shuidder.      He  had  atsoa  <lislocatii 
of  the  corresponding  humerus,  which  apparently  liad  been  receivetl 
the  same  time. 

The  anto|tsy  in  Melle's  case  and  experiments  upon  the  cadaver  show 
that  the  ligaments  uniting  the  acromion  and  coracoid  to  the  clavicle  are 
completely  ruptur<.>d  ;  the  clinical  facts  show  that  the  displacement  of 
the  clavicle  is  not  only  downward  and  outward  under  the  acromion  but 

'  Morel-LavoUfp :  Bull.  iJc  In  Soc  do  f'hir..  18«3,  vol.  iv.  pp.  51  and  240. 

'  Chaae:  Tmns-nctions  uf  the  Mrdirwl  .Sm-ii-ty  nf  the  8tat«  of  New  York,  1879,  p.  170. 

'  .Allen  :  New  York  Medical  lirnird.  IH-l,  vol.  xix.  p.  206. 

*  Eiilnii:  Now  Viirk  Mt-dical  Kecord,  ISHI.  vol.  xx.  p.  734. 
'  Konig:  .Sppciel.  ftiiruriric,  3d  ed  ,  vol.  hi.  p.  1(J. 

•  BurdcnliiuiT  :  DviUsrhc  Cliir.,  Liff.  03  a,  p.  «». 
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also  backward  to  an  extent  that  loaves  the  acromial  facet  entirely  in 
front  i>f  the  ehnielf.  Tiiis  is  {>erli:i|>.s  to  be  acconnted  for  by  the  pres- 
ence of  the  head  uf  the  hmnenis,  vv!iii-h  opposes  a  diriplacenieiit  direcliy 
(iownward  ;  and  tlie  same  anaU>niicul  fact  may  explain  the  coincident 
dislocation  of  the  huinerus  in  Melle's  case.  The  only  other  compli- 
cations observed  clinically  are  fracture  of  the;  siirt;ical  neck  of  the 
humerus,  in  one  of  Morcl-I^ivalKV.s  cases,  and  simidtaiieoiis  ilisliica- 
ticin  id'tlie  other  end  of  the  clavicle,  in  Newman's;  but  in  experitiients 
upon  the  cadaver  fractures  of  the  acromion  and  of  the  clavicle  have 
been  met  with.  In  Melle's  ca.se  the  meniscus  acfwmpanied  tlie 
clavicle. 

Symptoms.  The  j>ain  at  the  moment  of  the  accident  may  bo  severe 
or  slight;  voluntary  movements  of  tlie  artu  are  interfered  with,  and 
sometimes  entirely  prevented;  and  in  one  ease  (Allen  1  there  was  per- 
sistent numbness  and  tiiifilitig-  in  the  arm  and  hand,  indicative  of  [iress- 
ure  upon  the  brachial  plexus.  The  ap]icaraiicc  of  the  shoulder  is 
affected  by  the  sinking  of  the  acromion  and  risiuj;  of  tlie  inferior  angle 
of  the  scapula  so  that  it  a]ipears  di  be  inclined  I'orward.  The  shoulder 
is  usually  appriixiuiatecl  to  the  side  <d'thc  head,  but  may  be  on  a  lower 
level  than  the  ojiposite  one  bccnnsc  of  the  inctinatinn  of  the  trunk. 
The  central  jmrtitin  of  the  clavicle  may  be  de[>resscd  below  the  level 
of  the  soft  parts  in  front  and  behind  ;  its  sternal  cm!  projects  sliarply 
forward,  ami  its  acromial  end  can  be  traced  with  the  finger  to  the  point 
where  it  engages  under  the  acrnmion  a  little  behind  the  articular  facet 
on  the  latter.  An  itbscure  ]i;H-t  of  the  dcscrijition  of  TounnTs  ease, 
which  Malgaigne  found  unintelligible,  may  possibly  mean  (hat  the  end 
of  the  clavicle  passed  entirely  under  the  acromion  and  projected  beyond 
its  outer  border.'  The  outline  of  the  acromion  and  its  empty  articular 
facet  can  nsually  be  tniced  with  the  linger,  allhougii  in  one  case  the 
swelling  of  the  soft  parts  was  very  great. 

Prognosis.  The  prognosis  is  findnible  ;  in  Tournel's  case,  in  which 
the  redncti(m  was  not  attt'm|)tr'd,  llie  piitieni  hail  good  use  of  the  ltnd>; 
in  Melle's  a  new  joint  fuid  formed  bet  ween  the  under  surface  (if  the 
acromion  and  the  n])per  surface  of  the  clavicle,  but  the  efllect  upon  the 
functions  of  the  Tunb  cannrit  be  known,  for  a  dishtcntiun  of  the  humerus 
coexisleil.  In  all  tbe  other  cases  in  which  the  record  is  suffici^'Utly 
com|ilete  reduction  was  easily  elTecteil  with  or  without  tiie  aid  of  ames- 
thesia,  and  there  ap|)ears  to  have  been  no  tendency  to  recurrence  except 
in  one  ca-e. 

Treatment.  Ib'iluction  is  made  by  drawing  the  shoulder  outward 
and  backward,  the  arm  being  kept  pandlel  to  the  trunk,  and  counter- 
extension  being  made  bv  a  bamlage  jiassed  around  the  chest.  Tournel 
reduced  by  placing  his  knee  between  the  shoulders  and  drawing  them 
forcibly  backward  ;  and  I'hdcdiil  likewise,  at  the  same  time  pressing 
the  clavicle  forward.  The  arm  should  lie  fixed  agjiinst  the  trunk,  and 
the  forearm  supported  by  a  body  Imndage  and  sling. 

'  Till'  ptirft'M!  is;  "  L'ppniile  prf«>iituit  en  oiilre  deux  saillics;  line  intcriip  ft  »up6rieure 
tnTtuC'v  par  I'licrumiou,  I'autre  cxtcriie  ct  iufiirieure  {ormic  par  Tuxtri'iuit^l  eitemo  de  la 
clavitulc." 
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Subcoracoid  Dislocation.     (Ltixatio  Claviculse  Sabcoracoidea.) 

Autliciiity  for  tlie  hflitf  that  this  ^?illJJ;lll:ll•<]i.*|)hl(,•elm.'nt  litis  ever  Ix-^n 
cliiiicallv  obsorvt-d  rest.-*  upon  the  .stat<?iiiont«  of  two  giirgcons,  Gixlemer 
anil  Piiijon.  (JodeiiKr  tiut  witli  liis  first  casein  1883  and  with  four 
others  in  the  following  five  years;  Fiiijon  rcjiorte<l  a  sixtli  example  iu 
1842.  (iiKJeiiier's  east's  were  reported  to  the  Socif-t^  ni^HHeale  <!'  Iiidre 
et  Loire,  and  published  in  1843 ;  his  jiajier  wa.<i  republished  by  Mal- 
eaigne  in  the  iifruc  midk-o-chirurjfinile  dc  PurU,  1847,  vol.  ii.  p.  J  55; 
rinjon's  cast*  wa.-*  reixjrti'd  in  the  Joitnial  dc  Mhlecine  dc  hyim,  I>>42, 
vol.  iii.  p.  hV>.  All  systeniatie  writers  ii|)oii  the  subject  are  agnt-il  in 
viewing;  these  reports  with  niiieh  siis|(iri(Mi  iiecause  of  their  remarkable 
tiiinilurity  in  detail  and  the  jjreut  Miiaiumieal  obstacles  to  the  prixJiietiou 
and  niiiinteiiance  of  the  displacement. 

The  features,  as  desrribcd  liy  Malgaigne,  areas  follows  :  Four  of  the 
six  patients  were  between  the  age.s  of  sixty-st-ven  and  seventy-one 
years  ;  the  remaining  two  are  rlescribefl  as  adults.  In  every  case  the 
injury  was  eaus<'d  by  a  fall  upon  the  shoulder. 

The  .syniptoiiis  were  :  1st.  Mure  or  less  pain  and  a  large  ect'hymosis 
in  the  coraco-acroinial  region. 

2d.  A  depression  at  the  normal  position  of  the  clavicle  ;  this  bone 
was  found  to  be  inclined  downward  and  outward,  and  its  ncroniial  end 
hxiged  ill  the  axilla. 

3d.  The  coracoid  and  acromion  pruoes-^es  were  prominent  under  the 
skin. 

4tli.  The  shoulder  was  inclined  downward  and  forwanl  ;  the  inferior 
angle  and  jMjsteri<jr  bonier  of  the  scapula  formed  jujsteriorly  a  projec- 
tion which  disappeared  when  the  shouKler  wft.s  carried  upward  and 
liackward. 

oth.  The  arm  wa.s  de[>endent,  but  could  be  easily  moved  in  anv 
direetion  except  ujiward  ami  inward. 

<  iixlemer  made  reduction  in  three  eases  by  grasping  the  clavicle  and 
disengaging  it  from  under  the  coracoid  process,  while  an  a&sistant 
forcetl  the  shoulder  backward  and  outward.  In  his  other  two  case* 
the  swelling  prevented  reduction  before  the  third  day.  Pinjon  faile<l 
to  retluce  U'cause  of  the  fainting  of  his  assistant;  the  next  day  reduc- 
tion was  nutde  bv  a  "bone-setter." 


3.  SIMULTANEOUS  DISLOCATION  OF  BOTH  ENDS  OF  THE  CLAV- 
ICLE.    (TOTAL  DISLOCATION.) 

The  n'corded  cases  of  this  injury  are  now  ten  in  niimher  :  Riche- 
ratid,'  Morel-I>avallee,'  North."'  Hiitdiinson,*  llaynes,*  Col,"  Lund,^ 
IJonilx'au,"    Hulke,'   and    Newman.'"      .Seven   of    the    paticnt.s    were 

'  Kii-hi-raiul :  Arch.  RCn.  de  M^-d.,  1931.  vol.  xxv.  p.  108 ;  reported  by  Pon»l.  his  interne. 
'  >|..r.-l-LttviiIliV- :  Hull,  dc  In  Soc.  dc  Cliir.,  1S.-.I',  vol.  ix.  p.  Sfl. 

•  Niirtli  :  New  York  Medical  Record,  ISWl,  vol.  i.  p  79. 

•  Hulohinsoii:  Ijincct.  1S71.  vol.  ii.  p  711. 
»  HiiyiiM :  Britiih  Mcdieiil  .Imirnal.  1872,  vol.  i.  p.  99. 
•Col :  Itnu.  dcs  HApit«iix.  1S7-2,  p,  so.1. 
'  l,iiiid  :  Hritisli  Medical  .loiiriml,  IH74,  yol.  i.  p.  IM. 
«  Rninlx-ati  :  Hull.  Vriw.  de  Th(irnpcutiuae,  16<r4,  vol.  Ixxxvi.  n  ."vT?.  reported  t>v  Oroa. 
•Hulke:  I.dtiux-t,  lttS<>,  vol.  ii.  p  045  '"  .Vewujaii :    Ibid   "p   534. 
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males,  three  females ;  their  ages  ranged  between  thirteen  and  forty 
years. 

Haynes's  patient,  a  weakly  girl,  thirteen  years  old,  produced  the 
dislocation  while  washing  the  back  of  her  neck  with  the  hand  of  the 
affected  side ;  there  was  a  complete  dislocation  forward  of  the  sternal 
end,  and  an  incomplete  dislocation  upward  of  the  acromial  end  of  the 
clavicle. 

In  all  the  other  castas  the  cause  was  external  violence,  usually  very 
great.  The  mode  of  production  is  varied,  the  most  common  form 
appearing  to  be  force  exerted  along  the  transverse  axis  of  the  shoul- 
ders, and  pressing  forward  the  one  that  suffers  the  injury. 

The  sternal  end  has  always  been  di.splaced  forward,  and  the  only 
additional  change  in  position  that  is  mentioned  is,  in  Morel-Lavall6e  s 
case,  tiiat  it  had  moved  rather  upward  than  downward.  The  acromial 
end  was  displaced  backward  in  four  cases  (once  to  a  distance  of  three 
finger-breadths),  upward  and  outward  twice,  and  once  each  forward 
and  outward,  downward,  and  incompletely  upward.  In  Hutchinson's 
case  the  displacement  is  not  described  furtlier  than  by  saying  that 
"  when-  pressure  was  made  on  either  end  of  the  dislocated  bone  the 
other  extremity  rose  |)erceptibly  and  protruded  the  skin." 

In  six  of  the  cases  reduction  of  btrth  dislocations  was  effected  and 
maintained,  and  the  patients  recovered  with  good  use  of  the  limb  and 
but  little  deformity  ;  in  some  of  them  mention  is  made  of  more  or  less 
persistent  projection  of  the  sternal  end.  Morel-Lavall6e  was  unal)le 
to  reduce  the  dislocation  of  the  outer  end,  although  he  made  direct 
traction  upon  it  with  a  hook  introiluce<l  through  the  skin.  Lund,  with 
the  aid  of  chloroform,  could  only  bring  the  bone  ''into  fair  position  ;" 
at  the  end  of  ten  days  the  ends  were  found  "  fixed  in  their  new  posi- 
tion." In  Newman's  case,  dislocation  of  the  outer  end  under  the 
acromion,  reduction  was  impossible ;  the  patient  withdrew  from  the 
hospital  on  the  tenth  day,  and  remained  disabled.  The  result  in 
Hutchinson's  case  is  not  recorded. 

Treatment.  Reduction  has  usually  been  effected  by  drawing  the 
shoulder  outward  and  backwanl,  and  recurrence  prevented  by  immo- 
bilizing it  in  a  suitable  position  by  means  similar  to  those  employed 
when  the  dislocation  involves  either  end  alone.  Hulke  used  a  gutta- 
percha splint  moulded  over  the  clavicle  and  bound  down  by  a  bandage 
that  crossed  the  shoulders  and  was  made  fast  in  front  and  behind  to 
another  about  the  waist. 
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Anatomy. 

Thk  bony  aiirfiires  wliicli  enter  dirootly  into  the  composition  of  tfie 
slioiilder-j'iiiit  an-  tlie  glenoid  cavity  4it'  tlie  sca|nila  and  the  jK)steri>- 
intei'iKii  lialfof  the  ghiltular  heat!  of  tlie  liiinierii.*.  The  former  is  of 
irregularly  oval  ir^hajH',  the  more  [xiinteil  end  above  and  tiie  broatlcr 
one  below,  and  is  slijjjlitly  eontsive,  being  deepened  by  a  low  fibTo-car- 
tilaginoiit<  ritii,  wiiicli  is  eontinuoiis  tlirongliont  with  the  caji.stile,  and 
above  also  with  the  tendon  of  the  Imtg  head  of  the  biceps.  The  oavitv 
looks  outward  and  ibrward  in  a  direction  nearly  midway  betwofn  the 
sagittal  and  frontal  planes  ol"  the  ImhIv  when  the  scaptda  occupies  its 
usual  position. 

Against  tliiw  shallow  snrface  the  head  of  the  hiunerus  rests,  being 
held  ill  place  by  atmospheric  ]>res.snre,  the  tonicity  of  the  niu.scles,  and 

the  tension  of  thicketieil  portions  of  the 
rapside  in  different  positions  of  the  limb. 
On  the  (inter  ami  anterior  portion  of  the 
upper  end  of  tiie  hitnierus  is  tlie  greater 
tuberosity,  bounded  internally  in  front  bv 
the  bicipital  groove  which  lodges  the  long 
tcnili>n  of  the  bire]isaiicl  has  njM>n  its  inner 
side  the  lesser  tuberosity.  Between  the 
upper  maiginsnf  these  tuberosities  an<l  tlie 
globular  articular  head  is  a  shallow  groove, 
the  anatomical  neck. 

The  acnimi<in  and  coraeoid  proces.ses  lie 
alxive,  the  otic  on  the  outer,  the  other  on 
the  inner  side,  and  the  strong  coracr>-acn>- 
niial  ligament  uniting  ttiem  closes  in  the 
upper  part  of  the  joint,  but  is  separated 
from  its  (^tvity,  as  arc  also  the  two  pro- 
ees.sps,  by  the  inteqiosed  ca]isiile  and  tlie 
tension  of  the  supraspinatus. 

The  surface  of  the  head  of  the  hnmertis 
that  is  covered  by  arti<MiIar  cartilage  is 
about  tme-lbird  of  that  of  a  sphere,  un<l  the 
axis  jMissing  through  its  centre  meets  the  long  axis  of  the  shaft  at  an 
angle  of  about  130  degrees.     The  linear  extent  of  the  glenoid  fu.ssa 
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iiic!(i<liiig  its  fil)r<>-<yirtil:i^iii(Mis  rim,  mi  a  liorizoiital  Sfcrtiini  is  less  than 
liali'as  i^rwit  as  that  nf  tliu  liwui  of  tlic  liumi'riis  ;  on  a  vertical  se<Uion 
it  is  ahout  two-thinls  as  groat.  The  heati  of  the  liiiiiici-tis,  tliercfore, 
simply  rests  against  the  i'ossji,  uiiti  its  <lis[>lacenieiU  is  but  slightly 
opiMJsed  by  the  conditions  of  contact  between  them.  The  nin.seles 
which  are  most  closely  associated  with  tlie  joint  arc  the  .sujinispiiiatns, 
iiil'raspinatus,  and  teres  niiiior,  attached  to  the  greater  tulierosily  in 
the  oriler  named  from  above  downwani,  and  tlie  subsenpularis,  which, 
arising  frotii  almost  the  whole  of'  the  costal  surface  ol'  the  sca|tuhi, 
{Kisses  forward,  broa<ily  covering  tlie  inner  side  of  the  joint  with  its 
fibres  and  leniion,  to  be  attached  to  the  lesser  tuberosity.  The  tendon 
of  the  long  head  of  the  biceps,  starting  from  the  upper  margin  of  the 
glenoid  cavity,  passes  upward  ami  lor\vanl  over  the  head  of  the 
hnmerus  anil  then  <lciwn  the  bicipital  groove,  carrying  v\ith  it  a  pr<>- 
lotig;iti'in  of  the  syn<ivial  nu'nd)rani'  of  the  joint.  The  deltoid,  from 
itji  broad  origin  on  the  spine  of  the  srapida,  tlie  acromion,  aii<l  the 
clavicle,  covers  the  joint  superficially  ou  its  posterior,  external,  and 
anterior  as|)ects ;  and  the  conico-hrachialis,  the  short,  head  of  the 
biceps,  and  the  great  vessels  and  nerves  lie  upon  its  inner  side. 

Fio.  261. 


BoriionUI  wctlon  through  the  dioulder-joint :  ^,  in  Inward.  B,  In  uutward  rntallon.    (Hkkli.) 

The  ciipside  extends  from  the  free  margin  of  tlie  fibro-eartilaginous 
rim  of  the  glenoid  foss;i,  or  from  ibe  surface  of  Imjik'  iunnediately  out- 
side of  it,  to  the  anatomical  neck  of  the  humerus.  At  the  Ujiju'r  part 
its  scapular  insertion  is  at  the  base  of  the  ronicoid  process  an<l  sepa- 
mtcd  from  the  glenoi<l  fossa  by  ihe  tendon  of  the  liice]ps;  on  the  pos- 
terior ;iud  inner  portion  of  the  hnmerus  it  c.\tend>  somewhat  beyond 
(he  cartiiaginons  surface  along  the  projection  u((on  which  tlie  head  rests. 
Iletween  the  two  tuberosities  the  synovial  membrane  by  which  it  is 
lined  is  prolonged  down  the  bicipital  groove,  and  is  reHected  over  the 
long  tendon  of  the  biceps.  The  capsule  is  reiid'orced  at  some  points 
by  thickenings  of  itself  which  are  known  as  ligaments  and  by  tendons 
of  the  seapidar  muscles  :  on  the  inner  side  it  is  |»erfoi-afc(l  by  the  tendon 
of  the  snbseapnlnris,  and  there  shows  a  ga[)  through  which  the  cavity 
of  the  joint  communicates  with  the  subscapular  bursa,  a  large  pouch 
Iving  against  the  inner  side  of  the  neck  of  the  sca])ula  and  the  root  of 
the  coracoid  proce.ss,  Ix-tween  them  and  the  upjHT  part  of  the  subsca|i- 
nlarip.  This  opening  lies  jn.-*t  in  front  of  the  upper  |iart  of  the  ante- 
rior (inner)   margin  of  the  glenoiil   fossa,  lias  the  form  of  a  slit  or 
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crescent,  and  is  usually  large  enough  to  admit  tbe  end  of  the  finger.] 
When  the  synovial  mi'mlirane  bus  been  dissected  away  the  grip  has  the] 
form  shown  in  Figs.  2G2  and  263,  and  is  partly  t)ccuj>ied  by  the  teoduai 
of  the  subscapularis.     The    portion  of  the  capsule  which   foroui    tb 


Fio.  262. 
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The  sliuulder-Joial  tram  in  (rout.    (Farj^hecf.) 


jpjx^r  margin  is  called  the  gleno-linmeral  ligament,  or.  to  adopt  tne 
8ul>divisions  descrihid  by  Kardl>eut','  ttie  supragleno-suprahumeral,  the 
portion  forming  the  lower  margin  is  the  supragleno-pr»hunieral,  ami 


Fio.  26.'?. 


The  Interior  of  llie  ihouMur-Joint  ft'om  behind:  1.  cortco-bamcrnl  ligament:  2.  supraKlenn-l 
■uftnihuinvral  lli^menl :  3  Bnpn«?leno-pr»!hiiineml  lifn^ment :  4,  prKsleno.«ubhuinvrAl  ltv&-f 
meiit :,  5,  upper  edge  of  the  tendon  of  the  «iit«Kiii'«lnr)«  :  .V,  Its  lower  p»rt ;  B.  biceps  t«niloa  :l 
C.  coracotd;  A',  iplneof  acapula  ;  (7.  glenoid  f"M«.     iFinABtrr.) 

the  portion  immediately  below  the  latter  i.s  the  pnegleno-subluimeral. 
These  different  portions  are  shown  in  Figs.  2G2  and  263,  which  are] 
copie<l  from  Farainjuf's  paper.     Of  them  the  one  that  forms  the  lower] 

■  Kitr«l>euf :  Ball,  de  U  Soc.  decniirurgie,  1885,  p.  391. 
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margin  of  tlie  gap,  the  su|iragl('iiii-|invhumcnil,  is  often  of  slight 
strLTigtli  and  iiiKtcrlios  an<I  is  iiitiiiiateiy  adherent  to  tlie  tendon  of  tlie 
siib.s<'ag)iiiai'is. 

Tlie  ciiraeo-hiinieral  ligament  is  a  strong  wide  band  extending  from 
the  r<Mjt  and  outer  border  of  tlie  eoracoid  process  over  the  toji  of  the  joint 
to  the  neck  of  (he  humerus  above  the  greater  tiilierosity,  and  is  iiiti- 
nialely  euuneeted  uitli  the  ('np>ule  and  the  tendon  uf  the  supni>iiinatus. 
It  is  thought  to  play  an  imjiortaut  part  in  determining  th<'  [tositiim 
taken  by  the  limb  wheir  dislocated,  and  tiie  maiiwuvres  l>y  whieh  (he 
disliKatinn  can  l>e  redneed. 

The  tendon  of  the  supraspinatns  jmissps  between  the  acromion  and 
the  head  of  tiie  humerus  and  is  attaelied  to  the  u|ipi'r  part  of  the 
greater  tuberosity  ;  it  i»  blemled  with  ihe  eapsid<'  and  is  separated  IVoni 
the  acroiuioii  b_v  a  bursi.  Helow  it  eome  tiie  tendons  of  the  iiifVaspi- 
natUM  and  teres  minor,  |mssiiig  to  the  lower  and  middle  facets  resjvec- 
tively  and  also  blended   with   the  Citpsiile. 

tJntside  the  CJipsiile  is  a  hmse  layer  of  eonneelive  tissue  whieh  sepa- 
nites  it  and  the  (eiidons  of  the  outer  mnseles  from  the  iinier  surface  ol' 
the  deltoid  ;  within  this  layer  is  the  subdettui<l  biirsii,  extending  muler 
tlie  aeroininii.  wliicli  dvserves  s|K'iial  uieiuion  because  of  the  fact  that 
when  the  tendon  of  the  supraspinatiis  is  torn  away  from  its  altach- 
tncnt  in  a  disliK'alion  anti  retracts  under  the  acmniion  with  the  adherent 
capsule,  this  biirsti  is  thereby  opened  and  plareil  in  eommnnication  with 
the  cavity  of  the  joint,  and  the  upper  portion  of  the  cafjsnle  is  thus 
greatly  lengthened.  The  inlliience  of  these  new  conditions  in  favoring 
rccnrniice  of  dislocation  has  been  discussed  in  f'iiujiter  XXIX. 

With  respect  to  the  nerves  and  arteries  it  is  only  neces.sjirv  to  s])eak 
of  the  circumflex  nerve  arxl  of  the  arterial  branches  which  ])a.ss  out- 
ward, the  two  circumHex  and  the  snb.scapnUir.  The  circiiniHrx  nerve 
winds  nrouud  behiiKl  the  neck  of  the  humerus  to  its  outer  side,  to  he 
distrilmted  to  the  deltoid  muscle  and  to  the  integument  covering  it. 
It  may  be  so  injured  in  a  dislocation  that  the  deltoid  will  be  paralyzed, 
perliaps  pennanently. 

The  circumflex  and  subseapidar  arteries  pa.ss  outward  to  lie  distrib- 
nted  among  tiie  nni.seles  of  the  .scapula  and  upper  part  of  the  arm  ; 
when  in  a  dislocation  the  head  of  the  huuierns  jiresses  (he  axillary 
artery  inward,  those  branches  are  put  iipini  the  stretch  because  they  arc 
prevented  by  the  attachment  of  their  braticlu's  tn  the  tissues  from 
moving  inward  as  freely  as  the  main  trunk  does,  and  conseipicntly  they 
may  be  ruptured  or  torn  away  from  the  sid<>  of  the  main  artery.  This 
accident  may  be  the  consequence  of  the  dislocation  it.self,  or  of  the 
efforts  to   rciliice  it. 

Tile  tnovemcnts  which  are  most  frequently  concerncfl  in  the  produc- 
tion of  a  dislocation  are  <iiitvvanl  mtation  and  abduction.  In  the  latter 
the  elbow  is  raised  directly  outward  and  forward  from  the  side  uf  the 
body  by  the  action  of  tiie  deltoid,  the  plane  in  which  it  moves  being 
more  or  less  exactly  that  whicli  would  be  represented  by  the  prolonga- 
tion of  the  brrtad  surface  of  the  shouldcr-iilade.  As  tlic  movement  is 
made,  the  head  slides  downward  on  t!i<'  glcimid  fossji.  the  long  bend  of 
the  triceps,  the  lower  part  of  the  subscapulaiis,  and  the  lower  and  inner 
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jMjrtion  of  tho  capsule  arc  made  ti'iisp,  and  tlio  movement  is  arre5^« 
wlic'ti  the  top   of  tlie  greiitor   ttiliurosity   coincs  into  eontaet   witli  tliel 
n[)|ier  marifiii  of  tli(!  glenoid  fosssi,  and  the  nide  of  the  shaft  close  belowj 
tlie  luherosify  toiiehes  tlie  acromion,     li"  the  movement  is  now   uon-l 
tinned,  and  the  arm  raised  to  the  side  of  the  head,  it  is  effected  l»y  tbol 
rotation  of  the  si-ajjiila  and  tlie  elevation  of  it.<  onter  ]>ortion.      If,  ooJ 
the  other  lianil,  the  niovetncrit  is  eoiitiiitu'd  while  the  sejijuiia  is  kcpti 
stationary,  thr  centre  of  motion  is  iransCerrcd   to  the  ]MMnt  of  contact 
between  the  liiinicrus  and   the  edge  of  tlie  arrornioii,  and  the  head  of 
the  bone  is  forced   downvvanl  against  the  already  teniae  ejipsnlc  and 
ruptures  it   at  its  lower  and   inner  ]>ortion,  where  it  presses  directlyj 
against  it. 

In  outward  rotation  when  tlie  arm  i>  hanging  by  the  side  or  is  but' 
slightly  alidueled  the  uiuvenieut  is  armsted  by  the  tension  of  the  «i|>- 
sirle  on  the  inner  siile,  .'Hid  at  the  same  time  tln'  lower  and  outer  {Ktrti 
of  the  greater  tiil)erosity  comes  into  eontaet  with  the  (vnter  lip  of  the] 
glenoid  fossa  ;  if  the  tmvvement  is  then  eoutiniietl  the  ejipsule  yields,! 
iuit  the  head  does  not  beeonie  dislocated  mdess  some  other  fon»| 
intervenes  to  press  it  inward  through  the  rent  that  has  thus  beeiij 
made. 

Ill  all  the  other  movements  similar  eonditiims  are  found,  uimI  dtsl<>>l 
ealions  following  them  are  less  freijneiit  only  bee-.mse  the  n)(>veiiienls| 
are  themselves  less  fre(|ucntly  earried  beyond  the  limits  set  by  thel 
striieliire  of  the  joint.  Thus,  alHlnetion  and  rotation  iiiwanl  arel 
checked  Ity  eontaet  of  the  arm  with  the  bodv  before  the  eapsnle  is  put 
upon  the  stri'tch,  and  extension  of  the  arm  beliind  the  axillarv  line 
must  be  ejHTied  very  far  before  a  new  fulernui  is  t'oimd,  and  is  als<j  a) 
uioveuieiit  that  is  rarely  prmliieed  or  exaggerated  by  e.vternal  violenoc. 

Statistics. 

The  great  fre<]ueney  of  dislixrjitiuu  of  the  shoulder  is  fully  e.xjdained 
by  the  structure  of  the  joint  and  by  its  exp(»sure  to  the  disUvating 
action  of  direct  aiul  indirect  violcnee.  This  freipieucy  is  so  great, 
that  iiislocati(uis  of  ilic  shoulder  are  abmit  as  numerous  as  all  the  other"' 
di<loc:itioiis  of  the  body  coinliincd.  The  tables  of  statistics  given  in 
Chapter  XXVII.  show  percentages  varying  from  40  to  .51  t>f  all 
dislo(«tions.  Malgjiigiie'.s  statistics  of  480  eases  contain  321  of  tlie 
humerus,  more  than  (>■")  per  cent. ;  (Jnrlt's  eolleetion  of  007  eas4'.s  in 
the  hospitals  of  ISerlin,  Paris,  and  Philadelphia  contain  otill  iif  the 
shoulder,  5,S  percent.;  Hardenheiicr '  saw  'H\  iu  a  total  of  .'iT  eascsj 
treated  in  one  year,  ."i4  per  cent.  Kiotdcin's  statistics,  which  aiv  estK— 1 
eially  valuable  because  they  an-  made  up  from  both  hospital  ami  |«»ly- 
eliuie  records,  give  a  total  of  207  ilisloeations  of  the  shouhler.  of 
which  184  were  in  males  and  only  2.'?  in  females;  oi'  Malgaignc'.s  37()! 
cases  07  wi>re  in  women  ;  cinssilicd  aecnrding  to  age  and  se.x  they  lx>thl 
show  that  the  injury  is  rare  in  youth,  infre(|iient  in  old  age,  an«l  niustl 
frefjuent  in  middle  life.  The  yoiiUL'est  recorded  ease,  excluding  obstet- 
riail   eases,  is  Villar's,-  fifteen  tiays   old.     Tho  relative  freijueney   at, 

'  IJiirdculnMUT  :   Doiitsche  ('hiriiriric.  Lief.  <I3  a.  p.  270. 
>  Villar:  Provinoial  Medical  Joiiriml,  Aiiftiist  2(i,  1898. 


DISLOCATIONS  OF  THE  SUOULDER. 


647 


the  ililffiviit  ajjos,  i'!*tal)li.-lK'<l  liy  taking  into  account  the  percentages 
of  total  (M>|)iiIatioii  belonging  to  those  ages,  ilittcr.s  somewhat  from  tlie 
aetnal  IVetjueney,  the  niaxininiii  ln'ing  found  above  the  age  of  fifty 
years.  TIk'  proportions  calcnlated  from  Kronlein's  statistics  witli  tlie 
ail!  of  lite  relalive  nnnihers  of  the  pupulatiiui  at  (he  iliiferent  ages,  as 
given  in  ('lia|tter  XXVII..  are  live,  nine,  eleven,  and  twelve  respec- 
tively fur  ihe  decades  IVntii  thirty-one  to  seventy.  This  relatively 
great^-r  frei(neney  in  advanced  years  is  much  inure  marked  in  wumen 
than  ill  men,  a  fact  which  is  tn  l)e  explained  hy  (he  greater  exposure 
(o  violence  incident  to  the  oeen]»utions  ;md  habits  of  men  in  middle 
life.  It  indicates,  1  think,  lh;it  a  mnch  larger  prnportion  of  the  di>lo- 
c^ilions  in  adxanced  life  arc  due  to  tiills  while  walking  (liau  in  middle 
life,  since  that  is  an  aeciiieiit  to  which  btith  s(.'xes  are  more  eipially 
exposed  than  they  are  to  otliers. 

The  relations  pointed  ont  hy  Kronlein  a.s  existing  between  disloai- 
tions  of  the  slinidder  and  those  of  the  elbow  an<l  fractnrcs  of  the 
clavicle  are  iiitcif-sting.  His  statistics  show  that  during  the  (irst  two 
decades  of  life,  a  periud  in  which  <lislucattons  of  the  shonlderare  rare, 
dislocations  of  the  ellxiw  and  fi-actnrcs  of  the  clavicle  are  most  fre- 
(piirit.  'I'hiis,  of  lOil  dislocations  of  tlie  elbow  contained  in  liis  table, 
K(>  tif  the  patients  were  under  twenty  years  of  age,  and  of  100  ca.^es  of 
fractures  ijt"  the  clavicle  collecled  by  idisi  70  of  the  patients  were  under 
ten  years  of  age  :  while  of  207  dislocations  of  the  shonhliT  none  of  the 
)iaticnts  was  less  than  ten,  and  oidy  2  h'ss  than  twenty  years  old.  Jle 
thitdvs  fractures  of  tlie  clavicle  are  in  I'hilithood  the  ojuivnlent  injury 
<4'  dislocations  of  the  shoulder  by  direct  violence  in  middle  lite,  and 
dislocations  of  the  elbow  the  equivalent  injury  of  di.sloeatiims  of  the 
Jiliotdder  bv  indirect  violence. 


Classification. 

The  liea<l  of  the  liunierns  in  leaving  the  joint  may  pass  at  fii¥t  up- 
ward or  downward,  liackward  or  forward,  anil  may  conic  tn  rest  in 
any  one  of  a  great  nmnber  of  |«)sitioiis.  The  classification  of  the 
varieties  is  beset  with  much  diniciilty.  Ijci'aiise  of  their  miniber, 
because  of  the  freipiency  and  importance  of  the  .secondary  disi)^^^- 
nients.  ant!  last,  though  not  least,  because  of  the  minihcr  of  classiticai- 
tions  that  have  already  Ix'cn  niacie  and  are  more  or  less  current.  The 
confusion  has  been  Cnrther  increa.sed  by  the  application  of  the  same  or 
very  similar  terms  to  ditferent  varieties  by  ditferent  authors.  Witli 
the  rare  dislocations  backward,  ami  the  still  rarer  oiu's  upward,  there 
is  nodJHicultv  ;  the  imcertniutv  ari.-^cs  in  connection  with  those  in  which 
(he  iiead  of  tlii'  Immeriis  has  piisscd  jicross  the  anterior  lip  of  the  gle- 
iioi<l  fo.aiMv.  A  brief  account  of  ."oine  of  the  classiHcatiou.s  and  terms 
heretofore  and  still  in  use  will  show  their  ditlcrences  ami  resemlilances, 
and  inav  serve  a.s  a  convenient  introduction  and  prcfianition  for  the 
chissilicalion  tliat  must  follow. 

Sir  A-tlev  ( 'ooper's  ehissificatiou.  U(Mtn  which  thn.'^e  now  in  use  in 
Englaii<l  ami  America  have  been  in  (he  main  coustriietcd,  recognized 
four  kinds  of  disloeation.s  :   1.  Downward   and  iiiwaril  into  the  axilla  ; 
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2.  Forward,  tlic  head  of  the  huinerus  lyinp  under  the  clavicle  on  the 
sternal  side  of  th(f  coracoid  pnx-ess  ;  -i.  IJackward  ;  4.  Partial  inward, 
the  head  rasting  against  the  outer  aide  of  the  coracoid  process.  It 
apparent,  from  iiis  description,  that  the  first  and  ffiurth  included  the^ 
common,  fre<juent  cases,  those  wiiicli  are  now  geuenilly  termed  "  sub-l 
glenoid,"  or  "into  tlic  axilla,"  and  "  sulx;oracoid,"  respecfively. 

A  few  years  later  Mnlgjiigne  followcHl.also  with  four  principal  forma, 
but  only  one  of  them  the  same  as  Cooper's.     His  grouping  is  as  follows 


le 

% 


Dulocations  iaUt  tlie  axilla 

Dislocaiioiis  inward     .     . 

Dislocations  backward     .     . 
Dislncations  upward    .     .     . 


(  4. 

u. 

I  6. 


Subcoraooid,  complete  ;  quite  common. 
.Subcuraooid,  incomplete ;  rare. 
.Subgleiiiiid ;  rare. 

Intracoracuid  :  nio«t  common  of  alL 
Subclavicular;  rare. 
Subacromial ;  rare. 
I  7.   tjiifaapinoos ;  vcrv  rare. 
8.    Siiprocoracoid  ;  only  two  cases  known. 


All  these  titles  are  now  in  general  u.se  ;  l)nt  while  the  last  four,  and  | 
l^erliaps  the  second  also,  are  still  used  to  designate  the  forms  which  he 
designated  by  them,  the  others  have  l»een  used  with  difl'erent,  some- 
times with  widely  different,  meanings.  The  first  form,  the  complete 
.subcoracoid,  was  "  ciianictcrized  i)y  the  projection  of  the  head  of  the' 
humerus  iu  the  a.^iihi,  and  its  position  exactly  below  the  o<:)nic<iid  pro- 
cess;" it  would  Ijc  included  iu  Cooper's  first  group,  dishjcation  down- 
ward into  the  a.\illa.  His  9ec<jnd  subdivision,  inc^jmplete  sulworaooid. 
was  the  same  as  Ct.>oper's  fourth,  partial  dislocation  inward.  His  ^^ 
third,  subglenoid,  was  one  concerning  which  he  seems  to  have  been  far^H 
from  having  very  precise  notions  ;  lie  had  seen  only  one  case,  and  hail  ^^ 
been  able  to  collect  only  eleven  others,  and  of  the<e  the  symptoms  ^j 
differed  widely,  the  head  of  the  humerus  being  dcscril>od  as  raising  the  ^M 
anterior  wall  of  the  axilla  in  one  «i.sc  and  the  posterior  in  another,  as  ^^ 
resting  against  the  second  intercostal  space  in  one  and  against  the  third 
in  another,  and  even  as  having  perforated  the  wall  of  tiie  chest  and 
lodged  within  it.  The  one  feature  which  they  had  in  common,  and 
which  he  gives  as  jMitiiognomonic,  was  tiiat  tlic  head  of  the  Iui(neru4 
was  not  immediately  below  and  in  contact  with  the  beak  of  the  coracoid 
process,  but  was  sepanite<l  from  it  by  a  greaU'r  or  less  interval.  Ap{Mir-{ 
eutly  the  cla.«s  was  create<l  simply  to  collect  together  the  o<lds  and  ends,, 
the  irregular  cases  that  were  not  subcoracoid  ;  and  the  idea  which  sug- 
gested the  name  given  to  it  was  that  tlie  primary  displacement  toctk 
place  more  directly  downward  than  in  the  preceding  varieties.  It  will 
be  seen  that  the  name  has  since  been  applied  to  a  very  much  loiter 
jjroiwrtion  of  cases. 

His  second  main  division  embraced  two  varieties,  the  intracoracoii 
and  the  .subclavicular.     Concerning  the  latter  there  is  no  inisconceii 
tion  ;  the  term  has  rcmaine<l  in  use,  and  with  the  same  meaning.      Th 
group  is  ma<le  up  of  those  cases  in  which  the  head  of  the  hnntonis  has 
passed  entirely  to  the  inner  side  of  the  coracoid  process,  and  lii^s  ttelov, 
the  clavicle.     But  the  other  term,  intraconicoid,  is  generally  ontployi 
in  a  much  more  restricted  .sen.^e  than  by  ^lalgaignc.     By  it  he  desii 
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rated  the  greatest  iiiimhor  of  (lis-liK-atidiis.  more  than  two-thirds  of 
tliusc  lie  saw  at  the  Hn[>ital  St.  Louis  ;  lie  a]ii>lic(i  it  to  those  iu  whioli 
the  head  of  the  htiiiieriis,  wliile  still  remaiiiiiii:  iiiKler  the  coracoid  pro- 
cess, overlapped  it  on  the  inner  side  l\v  more  than  half  its  own  diam- 
eter. Most  (if  sneli  eases  are  now  termed  suheoiiieoid,  smd  onlv  those 
in  wliieh  the  head  has  ]wssfd  Jihiuist,  if  not  eiitirelv,  tu  tiie  inner  side 
of  the  [irueess  are  ejdled  intraeoraeoid. 

The  tendency  of  the  more  reeent  Freneh  and  (ierman  writers  is  to 
make  a  single  group  of  ail  tlie  dishjcatioiis  in  which  the  luinienis  passes 
to  tiie  anterior  side  of  the  seajjula,  containing  four  or  more  sidjdivisions 
or  varieties,  two  of  which,  tlu'  sidx-lavicular  and  intraeoracoid,  in  the 
narrower  sense,  are  accepted  hy  all.  <  M'  the  I'cniainiiig  two  princijial 
ones,  tlie  snhconicoid  and  the  su!iglcn<ii<i,  the  fnrmer  is  made  to  inehide 
the  gi-eat  majority,  and  the  siiliglcnuid  is  eitlier  closely  and  distinctly 
restricted  to  the  very  rare  cases  in  wlueh  tlie  head  of  the  hnnierus  is 
displaced  directly  downward  upon  the  tendon  of  the  long  head  of  the 
triceps,  or  Malgaigne's  grouping  i>  acc<'ptcd  with  all  its  rliversities  and 
vagueness.  In  tlie  former  ease  the  group  is  removed  fn mi  the  prin- 
cipal (livision  of  "anterior  "or  "  j)ra'gleiioidal ''  dislocations,  and 
made  to  form  hy  itself  another  principal  division,  ternicii  "  disloca- 
tions downward." 

Till-  English  and  American  writers,  as  a  rule,  divide  the  s;imc 
<'ases  into  suligteiioid  and  snhconicoid,  ha.-iiig  the  distinetif>n  hetween 
tht'tii  upon  the  cliuical  feature  o['  the  greater  or  less  fncility  with 
which  the  head  of  the  humerus  can  he  felt  in  the  axilla;  thosi'  in  which 
it  is  more  |iroiiiineut  in  the  axilla  arc  "  siiiiglcuoid,"  thos<?  in  which 
it  is  more  prrtminent  heliind  the  anterior  wall  ol"  the  a.villa,  close 
beneath  the  coracoid  jiroccss,  are  "  suheoracoid."  The  ohjcctions  to 
this  groui»iiig  are  that  it  iloes  not  sutTicicntly  disliiiguish  lietween  jiri- 
niary  an»l  secoiKlary  tlis|)l;iceuuuls,  ami  that  the  clinical  features  upon 
which  it  rests  present  a  compli'te  series  of  inleruicdiate  fiiruis,  most  of 
which  might  he  as  prujierly  phu'cd  in  one  group  as  in  the  other.  The 
arldtrarinesH  and  imcerlatuty  of  the  decision  are  well  shown  hy  a  com- 
parison of  clinical  anrl  ])a(liohigiiid  statistics.  Thus,  IFaniilton  and 
Bryant  .sjiy  that  the  sul.gteunirl  is  of  more  fr<'<pient  ncciiri-euee  ihan  the 
snhconicoid,  and  Krii'liseii  says  that  this  is  the  cipiiiion  uf  mo.->t  English 
surgeons;  while,  on  the  otiier  IuhkI,  Flower,'  who  made  an  cxiimina- 
tioti  of  all  the  specimens  cinitained  iu  the  Loudon  miiseuuis,  41  in 
ntimher,  found  that  iu  .'i2  the  dislocation  wa.s  subeoracoid,  and  he  adds, 
that  of  50  cases  recently  ob.served  by  him  in  living  patients  the  same 
was  true  of  "a  large  majority  ;" '^  he  calls  attention  to  the  fact  that 
"the  great  fVcijiiency  of  siihcoracoid  di.-locjiliou  observed  in  this  series 
[of  s|>ecimens]  does  not  accord  with  the  dc.-criptions  of  this  injury  gen- 
erally given  iu  the  staiidaril  surgical  \Mirks  uf  the  country."  A  few 
vears  later,  in  the  article  on  the  Injuries  of  the  T'p)M'r  Extremity  which 
ne  prepared  in  connection  with  Mr.  Iliilke  for  Holmes's  SiihIiiu  of 
Siirtji-nj,  Mr.  Flower  made  a  dassiiicatiou  in  which  the  influence  of 
this  important  investigation  is  a|>p:irent.     It  is  as  follows: 

'  Flinvt-r:  Trniifactiotis  Ixindoii  ratliolngirul  .Society.  lS<tl.  vol.  xii.  p.  ITfl. 
'  Tlic  iiniiilicr  in  ftivcii  lui  44  in  Ilia  arlick'  uti  Injuries  of  the  1')>iht  Extremity  in 
Iliiiima's  System  of  Surgery. 
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1.  SrwumAoniD.      Furwanl  and  slightly  downwanl.      Oil  %n 
neck  of  the  rw-apiilu,  in  front  of  the  glenoid  fowa,  and  iiiiiiu-«liatelr  ' 
below  the  coracoiij  pnxvss.      (  'ommon. 

2.  .SLB.ii.EN"i)iD.  I-)o\vnward  and  forward.  Head  of  the  liiinicruii ^^ 
in  front  of  tbe  inferiur  casta  [border]  of  the  scapula,  below  tl>e  glenoid ^H 
foii^a.     liiifv.  ^^ 

Hia  remaining  tlirev  divisions  are  Suhrlaeietilar,  SniirneomtHiiil,  and 
Snhiti)'iiiniii>,  the  latter  including  Maigiugne's  ?i.\th  and  seventh. 

Turning  now  to  tiie  jiathological  data,  to  the  n-conlc*!  rv^ult-s  of 
j)ost-morte>u  oxatninatiom*  and  fX{>erinicnt4>  u|)<>n  the  ca<laver,  aud  ct»M- 
fining  our  attention  for  the  moment   to  the  furuH  mainly  in  dispute,  I 
the  di!-liK.«tions  forwanl  (or  inwanlj  and  downward,  and  to  tlie  [xdntd 
that  ad'eet  the  positiuu  of  the  hciid  uf  tlic  humerus,  the  following  facl^j 
up|icar: 

The  head  of  the  humerus,  when  it  pa-^srs  acro.^s  the  anterior  eilge  of 
tiie  glenoid  cavity,  must,  as  a  glance  at  Fig.  'IW  shows,  move  souiewhal  J 
downward  9«j  3.s  to  get  below  the  Ixsik  of  the  coraeoitl  process ;  the  posi- j 

Fio.  264 


8iiMa*iea<dr 


Temlim 
of  lrictp$ 

To  ihow  the  nnge  rt(  posltlniu  thai  luny  Ik  tiikcn  l>y  iliv  head  of  the  hiimcruc  Bft«r  primary  ilU- 
pUccment  furwanl  or  dowuwanl  iu  any  nf  the  dlret'tlons  botwwii  the  arrow*. 


tion  of  the  limb  that  most  favors  the  pn«luction  of  dislocation  is 
alxluction  with  or  without  external  rotation.  The  inner  and  lower 
portion  of  the  cjipsule,  being  |>re>sse<l  upfin  by  the  head  of  tiie  humerus, 
tears  between  the  tendon  of  the  subscapularis  and  the  trice])s.  tiie  rent 
being  small  or  large  and  varjing  greatly  in  extent  and  direction  in  the 
different  cases,  but  it  is  always  on  the  anterior  and  inner  side,  and  the 
head  passes  more  or  less  ef)mpletely  through  it.  If  the  movement  is 
more  directly  forwanl  and  inward  and  to  a  less  degree  downward,  as 
in  <lislo«itions  by  direct  violence  received  on  the  outer  side  of  the 
ehoulder,  the  head  of  the  lK)ne  pushes  the  subsciipularis  muscle  l)ofi»re 
it  and  lo<lges  close  under  the  eoracoid  prowess  and  between  that  muscle 
and  the  e<lge  of  the  glenoi<l  cavity.  In  this  case  no  secondary  «li.s- 
ph'K'cment  ensues,  an<l  the  form  would  Ik;  classc<l  as  KulM-nrm-nitl  by  all. 
If  the  movement  is  forcible  atid  prolonged  the  .sul>sai(iidaris  nuiy  l>e 
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torn  prilircly  across  aixl  tlie  IicikI  may  pass  tlimiig'li  it  mid  come  to  rest 
on  tlie  sitle  of  tli€!  tlionix  iiinii-r  the  elavide  ;  or,  as  in  a  ease  tjiioted  hy 
Malj^aigne,  it  may  pass  over  tlie  u|>per  border  uf  tlie  siiliseapularis  and 
eoiiie  to  rest  at  the  siime  point.  li',  on  the  f>tlier  liaiid,  the  j)rimary 
ni<)vement  downward  lias  lieeii  more  inarke<l,as  in  dislocations  efl'ei'tcti 
by  liyiKT-aluKu'lion  of  the  arm,  the  ti<'ad  eitiiei'  passes  below  the  .siib- 
seajiuhii'is  or  tears  its  lower  [tortioii,  and  then,  as  the  eliiow  is  lowered 
the  iiead  rises,  pressititr  the  siibsejipiihn'is  or  its  inilorn  portion  npwurd 
and  remaining  se|>arated  l»y  it  iVoni  the  eoraeoid  process.  The  extent 
and  direction  of  tliis  movement  of  the  head  are  determined  largely  by 
the  resistance  of  the  mttorn  portions  of  the  e:i|isnle,  notably  the  onter 
and  anterior  ]iart.  wliieli,  by  preventing  tlie  further  descent  of  that 
part  of  the  hnrnenis  to  wliieii  tlicy  arc  altaehcd,  e<im]iel  the  head  U> 
move  U[»ward  as  the  elliow  dcM-end^.  Oilier  i'aclors  ai'e  found  in  tlie 
mnseles ;  if  the  head  lies  nmler  an  tinlorn  sntiscajnilaris  its  distance 
behjw  tlie  eonicoid  process  will  be  greater  than  when  it  lies  nnderonly 
the  upper  portion  of  the  muscle,  and  if  in  addition  it  lias  jiassefl  under 
the  teres  major  or  downwanl  as  far  as  the  lower  border  fif  the  jicctfiru- 
lis  major  the  ;inii  will  remain  widely  ahilncted  or  even  with  the  elbow 
above  the  hcail  (Inxatio  creeta).  Or,  rie|iar[iiig  still  further  from 
what  is  u.sual,  it  may  periiap.s  even  tnrn  backward  after  it  lias  left  its 
socket  and  pass  under  the  long  head  of  the  triceps  to  lodge  behind  the 
glenoid  cavity,  the  alleged  snbtricipital  dislocation. 

The  head  of  (he  linnierns  rots  against  the  inner  side  of  the  hc.id  or 
neck  of  the  scaptihi  at  any  point  between  its  jnnction  with  the  broad 
axillary  border,  or  inl'erior  costa,  and  the  ntiddle  of  the  anterior  li|i 
of  the  glenoid  fossa,  and  it  may  lie  cither  <lirectly  .igjiinst  the  edge  of 
this  lip  or  further  back  on  the  side,  nn  is  clearly  shown  by  the  s[icei- 
mens  of  old,  iiiiredneed  fiislocations  preserved  in  the  mnseiiniH.  And 
according  as  it  nccujiies  one  or  the  other  position  il  will  be  more  or 
less  prominent  in  the  axilla  or  more  or  less  dearly  seen  and  felt  behind 
the  pectoralis  major  beneath  the  comcoid  process. 

It  is  evident,  then,  that  the  position  in  which  the  head  of  the  lame 
is  found  bears  only  a  limiteil  relation  to  the  point  at  which  it  left  the 
joint,  and  that  a  classiHcation  which  is  sliar[>ly  ma<le  upon  this  posi- 
tion is  not  only  arbitniry  and  uncertain  for  a  large  nnriiber  of  cases, 
but  also  favors  inattention  |o  jxiints  that  have  an  important  bearing 
n]>on  a  safe  and  easy  reduction. 

Jt  is  desinible  that  a  c!as.siHcation  should  not  deal  minutely  with 
unimportant  variations,  and  that  in.stcad  of  mnltiplying  divisions'  it 
should  rather  gather  into  a  few  groups  those  varieties  that  have  clmr- 
acteristic  and  important  features  in  common  ;  and  yet,  as  .some  forms 
diH'er  widely  in  their  symptoms  from  others  with  which  they  sire  on 
other  grounds  elosi'ly  rehiled,  it  is  e((iially  ilesirable  to  recognize  and 
note  such  differences.  The  distinction  between  "  regular"  aiul  "  irreg- 
ular" dishwations  made  by  Bigelow  at  the  h\p  can  also  be  made  at 
the  shouliler,  taking  for  the  dislocations  downward  and  forward  the 
integrity  or  the  rnptnn'  of  the  anteni-exti'rnal  portions  of  the  e;ipsule 
as  tlu'  dctennining  feature.  Tin"  fuliowiiig  cla.ssification  is,  in  the 
main,  the  same  as   that  of  Mr.    Flower,  above  given,  and   the  later 
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French  and  German  writers.  It  ditt'ors  from  that  of  the  majority  of 
the  English  aiiti  Anicricaii  writers  in  rL'strictiiig  the  group  of  the 
"  siihglenoid  "  and  correspondingly  enlarging  that  «)f  the  "  subcoracuid  " 

dislocutions. 

{Subouracoid ;  very  coraman. 
Inlrnt-ornci)id ;  exceptional, 
subclnvicular. 
{Sub^lenuid ;  uncommon. 
ere<,'ta  :  very  rare, 
subtrieipital  (7) 

Posterior  I  •''"l'**^'™™'*'  '>  ™'*- 

l  iSub8pini>U8  ;  very  rare. 

Upmud    .       Supraglenoid ;  very  rare. 

The  named  of  the  four  principal  divisions  indicate  the  direction  of 

the  priniiiry  displacement ;  those  of  the  siilKlivisimis  the  position  in 
wiiich  tlie  Jiead  ut"  tlio  hone  lodges,  with  the  exwjytioii  nf  the  frccta, 
wiiifh  t;(ki's  its  name  from  the  attitude  of  the  liriiii,  and  the  .tubtrtcijt- 
ita/,  which  rather  indicates  the  route  traversed  liy  the  head  than  the 
position  finally  taken  by  it.  Between  the  anterior  and  the  downward 
the  divisnn  <'atinot  be  sharply  made,  and  in  many  of  the  ca-ses  included 
among  tin;  (irst  the  primary  displacement  has  mi>re  of  the  downward 
than  iif  the  anterior  feature,  hut  it  is  lielieved  that  by  enlarging  the 
sidfcoracoid  class  so  that  it  will  include  all  Imt  the  lowest  of  the  lower 
forms,  Ijy  extending  its  range  so  that  it  will  distinctly  incdude  the 
lower  as  well  as  tlic  higher  primary  displacement.s,  the  necessity  of 
ab<Inetiiig  the  arm  to  oflect  reduction  in  those  cases  in  which  the  sec- 
ondary ilispiaefuient  npwanl  is  marked  and  might  otherwise  lead  into 
error  will  lie  less  liable  to  l)e  overlooked.  The  diHieulty  of  distin- 
guishing between  the  subglenoid  and  the  lowest  of  the  sulicoracoitl 
will  arise  in  only  a  very  limited  number  of  aises  and  will  be  without 
practical  importance;  at  the  most  it  will  be  mertdy  a  question  of 
nomenclature. 

There  would  be  .some  advantage  in  further  dividing  the  subcoracoid 
group  into  high  and  low. 


I 


ANTEKIOR  (AND  DOWNWARD)  DISLOCATIONS. 

1.  Subcoracoid. 

2.  Intracorai^nid,  suliclavicular. 
In  these  dislocrations   the   hc:id  of  the  humerus   passes  across  the 

anterior  lip  nf  the  glenoid  fossa,  taking  at  first  a  direction  that  is  for- 
ward and  inward  antl  more  or  less  downward  ;  it  nusy  subse<|uently 
move  upwaril  or  further  inward.  The  clas-x  includes  two  subdivisions, 
the  xufH-ornroid  and  the  iiifnicnrnraiil,  of  which  the  hitter  is  here  made 
to  include  also  the  more  marked  dislocation  inward  known  as  the  Hub- 
cltirlriiliii: 

The  class  embraces  the  subeoracoid,  jiartial  and  ooraplete,  of  all 
authors,  most  of  the  subglenoid  of  mo.'-t  Hnglish  and  American 
autiiors,  and  the  intracoracoid  and  subclavicidar  of  all.  The  terms 
"axillary  dislocations"  and  "dislocations  into  the  axilla"  are  applied 
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by  stJiue  to  casos  that  are  liore  called  subcoracoid,  and  the  term  "pec- 
toral "  to  the  intracoracoid. 

1.  Subcoracoid  Dislocations. 

Ill  this  form,  which  iiicliidiT-  a  lai-|;c  tiuijoiity  of  all  cases,  the  head 
of  the  liimicnis  lies  under  ami  in  cIum'  |)rii.\iriiity  In  the  beak  of  the 
ciirai'titil  process,  or  at  a  distance  below  it  that  may  eijual  or  even 
exceed  a  tiiiger-breadth.  The  centre  of  tlie  hctal  may  be  either  directly 
below  the  beak  of  tlie  coracoid  process  or  on  its  outer  or  inner  side. 
If  more  than  three-fourths  of  the  transverse  diameter  has  jMissed  to 
tlie  inner  side  of  the  eoracoid  the  disliH-atioii  is  termed  infraroracoid. 
The  class,  therefore,  is  continuous  with  the  sulifrlenoid  Ik'Iow  and  with 
the  intracoracoid  on  tlie  inner  side,  aiul  the  separation  from  iheni  is 
.trbitrary  and  artiticial,  but  isjustitied  by  custom  and  convenience  in 
description. 

Malgaifrne  showed,  as  early  as  1835,  that  in  some  case.s  the  articular 
surface  of  the  head  of  the  hnmerus  rested  on  the  anterior  edpe  of  the 
glenoid  fossi,  ami  such  he  (ernied  "  iiicontplete."'  The  formation  of 
a  separate  class  composed  of  such  cases  seems  unnecessary  and  even 
undesirable,  for  they  dilf<'r  Irons  the  eom|>lcte  ones  only  in  degree,  and 
the  ditlerence  is  slight  and  without  practical  imjtortance  ;  the  symptoms 
are  like  those  <if  complete  dislociition,  the  bone  is  fixed  in  its  new  posi- 
tion, and  aid  is  re(|uired  to  replace  it  in  the  joint.  Moreover,  in  some 
the  dinL'uosis  (dift'ereiitijil,  between  conij)lete  and  incoruplete)  am  only 
be  made  at  the  ;ttitii|\-y. 

The  injury  may  be  |)nidiiccd  by  direct  or  indirect  violence,  a  blow 
upon  the  outer  and  upjier  jiart  of  the  shoulder  or  liyperiibduction  of 
the  arm,  or  by  nniseular  action.  When  [iroduced  hy  direct  violence 
the  displacement  is  usually  in  a  direction  that  is  only  sufficiently 
inclined  downvvuni  to  enable  the  head  to  jutss  below  the  eoracoid  pro- 
rt>ss  ;  in  a  ease  reported  by  Kri'mlein'  and  in  one  of  mine"  the  blow 
was  received  from  above  U|>on  the  acromion  and  only  dislociited  the 
humerus  after  it  had  broken  that  process.  The  extent  of  the  disjdace- 
ment  inward  is  alfeeted  partly  by  the  force  of  the  blow  and  the  extent 
of  the  lacenition  of  the  capsule,  and  partly  by  the  contraction  of  the 
muscles  that  a<ldnct  the  limb. 

Dislocations  by  indirect  violence  are  the  most  common,  the  force 
acting  to  produce  hy{>erabduction  of  the  joint.^ 

'  Kronli'in:  Dt'iitsrlie  Cliiriirgic,  Lief.  2fi,  p.  14. 

'  My  patient  was  a  inati  alwnit  40\ears  old.  wlm  was  ndniitted  to  the  New  York  Uospiljil 
Ilee.  17,  ISHM,  after  liuviii^  been  struck  upon  llie  outer  part  uf  tlie  left  slioiilder  by  a  fall- 
iiiK  brirk.Hs  "liowii  by  an  abrasion  jiist  beyoiiil  the  outer  edite  of  the  acromion.  The 
bend  of  the  hiuuenis  lay  cloKe  iH'neath  th«  coraeoid,  the  arronuon  was  broken  at  i\»  bfute 
and  displaied  downward  and  inward,  with  diRlocution  of  the  nrromio-eliivienlar  joint, 
and  could  be  moved  with  slinlit  rrepitns ;  the  joint  surface  of  the  clavicle  could  bi;  dis- 
tinctly felt  (hmUfEh  the  skin.  Uednelion  was  easy  by  traction  and  direct  pressure  U|Hill 
the  head  of  the  humerus.  The  acromion  returiii-d  to  its  place,  and  there  was  no  tend- 
ency to  recnrreiu'e  of  the  acromio-claviniilar  dislonit ion. 

'  Hyperabtluction  of  the  joint  must  be  distinguished  from  that  of  the  limh.  The  former 
can  take  place  even  while  the  eltmw  is  below  the  bv.-l  of  the  shoulder,  for  it  is  deter- 
mined by  the  ndnliona  between  the  hunieruBniid  tliesi-n|inla;  and  as  the  scapula  is  freely 
movabli^  tin*  pnsitioTi  <if  the  limb  Uvilb  ri'ference  t^i  the  body),  when  the  limit  of  motion 
in  the  joint  is  reached,  varies  with  that  of  the  scapula. 
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HviRTalxliictinn  acts  by  Itriii^iiijr  flie  outer  side  of  tlic  iippor  end  of 
the  huiiif  nis  into  contuct  witli  tin.-  p<lf;;e  oi'  tliC  aiTOinioii  ami  tliiis  cre- 
ating a  new  (vntre  of  niotion  for  tlie  I'imtiiiiieil  movement,  the  efloet  of 
wbicli  isi  U)  cause  tlit;  lie-.ul  of  the  iuiiiieni!;  to  tles<.'en<J  anil  rupture  the 
c:ipsulc  in  its  inner  and  lower  portion.  After  this  rupture  has  taken 
place  and  the  u]j\vard  nuiveniont  of  the  ell)ow  Unf  ociisc<l.  tiie  contrac- 
tion of  the  musf-Icts,  the  (leltoi<l,  j)ectoraiis  major,  anil  latissimus  dorsi, 
draws  the  head  of  tiie  lumH'ni.s  inward  ]>ast  the  anterior  lip  of  the  gle- 
noiil  fossa,  and  tlieii  when  the  eilx>w  is  lowered  the  head  rises  along  the 
inner  side  of  the  joint,  for  the  untorn  outer  and  anterior  |)ortion  of  the 
wipside  is  made  tease  and,  hy  thus  preventing  the  descent  of  the  jwrtion 
of  the  hone  to  which  it  is  attached,  compels  the  movement  to  take  place 


Fio.  'Mb. 


Sobeoraeold  dlnlucalion  on  a  cadaver:  ahowing  rnpture  of  lower  part  of  the sutoscapularin 

(B.  Amoek.) 

about  tin's  portion  as  a  centre.  .\s  the  first  new  centre  of  motion  at 
the  edge  of  the  acrouiifin  determines,  in  connection  with  the  muscles, 
the  primary  displacement,  so  the  second  new  centre  on  tlio  humerus 
at  trie  i>nter  and  anterior  attaclimcnt  of  the  capsule  determines  the 
secondary  displacement  and  the  (inal  position  of  the  head  of  the  l)one 
and  flic  attitude  uf  the  limb. 

MtHi'iilar  action,  the  confrai'tion  of  the  muscles  of  the  in<lividiial 
himself,  can  produce  a  dislocation  cither  by  drawing  tlie  head  of  tlie 
bone  directly  out  of  its  socket,  or,  much  more  commonly,  by  creating 
conditions  of  leverage  and  momentum  similar  to  thos<(  existing  in  the 
production  of  disloc4ifinns  by  iniiirect  violence.  In  many  of  the  re- 
ported cases  it  is  ditlicult  to  rcctignize  the  mechanism  of  the  injury. 
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Tlic  lejist  fpiestionable  examjvlos  .it*  disIcMuition  eflccted  liy  tlu'  direct 
tnictiuii  (if  tlu*  iiiu*eli.'si  are  tlmse  in  vvliicli  tlic  itijiiry  lias  m't-iirretl 
(luring  a  rDDViilsion.  A  cdiisidiTalilc  [niiiili(.'r  <>!'  tiiii'li  liavf  hci'ii 
n>|)<irtcil  ;  in  oiie  ([imtcd  Ix-low  ( l'<illiisM)n,  [tajje  ri,"j,S)  the  limb  seems 
til  liave  UiTti  in  tiie  ptLsition  nf  iuiranl  ridation  at  tlie  moment  of  dis- 
locatiiin.  The  exaniples  (if  tlie  other  kind  are  nnnieruiis  and  varie<l, 
anil  the  cxphinatiim  i.s  nsiially  sinqile.  A  jiainter  raise's  liis  arm 
to  work  npuu  a  ceiliiijjr,  an  arlillei yniun  to  tln-ow  a  sliot,  a  [wtient 
lyinjr  ill  hcd  u>  fVee  it>  etirtaiii  faiijilil  under  the  pillnw.a  wiirnan  to 
{rnisp  an  olijeet  lianjrinj;  mr  the  wall  ;  in  sneli  eas»'>  liypenihdnetion  of 
the  joint  seems  t»)  he  the  (iroijahh'  isnrse.  Jn  oihei's  liyperahdiietion 
can  only  he  invoked  on  the  snpposiliuu  thai,  tlie  eimtnietiorr  ol'  the  tlel- 
tnid  has  lowered  the  aeromion,  the  arm  heinjj  Hxed  in  a  position  helow 
th(?  shonhler,  a.s  in  Hii-iiat's  euri*-  of  the  notary  who  lii^loealed  liis 
fihoiilder  in  an  attempt  to  raise  a  heavy  liook  from  tiie  Moor, or  in  Volk- 
mann's  of  a  woman  u  ho  tried  to  lilt  a  heavy  pot  I'rom  a  f-lielf  at  tiie 
height  <if  her  ,-honlder,  or  Mal;;aijj:ne'.<  athlete  who  tried  suddenly  to 
lift  a  man  kneelinji  in  front  of  liim,  or  Dnplay'w  very  mnsenlar  patient 
who  stnmliled  while  deseendinf;  a  staircase  an»l  threw  out  Ids  arm  to 
save  hirnselt'  from  falltii;r  hnt  touched  no  oliject  with  it. 

In  other  eases  the  iidlnenee  of  mUM'nIar  action  is  entirely  indirect. 
Tlius,  Kiekert'  tells  of  a  very  mnsenlar  man  t\venty-(ive  years  old  who 
received  a  suhelavieular  dislncutinii  liy  resting;  his  hand  ajrainst  a  wall 
<iver  ids  head  and  sneeziirg.  IJardenhener  mentions  a  similar  ease 
observed  by  Saponi.  In  sneh  a  ease  the  mechaidsni  is  essentially  the 
same  as  in  that,  for  exam[>le,  in  which  a  iinni  sn]i|Hjrted  himself  with 
his  arms  ontstreteiii'd  apiiitst  a  wajroii  to  receive  a  sack  of  finiin  which 
jniuther  threw  tlovvn  npon  his  back  and  thereby  disloeatetl  both  sliotd- 
<lers. 

It  is  impossible  in  most  cases  to  determine  the  exact  jMisition  and 
attitude  of  the  limb  at  tlie  moment  the  disl<K'ation  necinvs,  and  the  rela- 
tive parts  taken  by  abdnction,  mtatiun.  mnseidar  action,  and  direct 
impnisinn  in  i(s  jirodnction.  At  present  it  cun  oidy  be  sai<l  that  every 
•ime  of  the  four  ha-  proved  ■-nHictent  liy  itself,  and  that  ihey  have  been 
found  to  eo-oper!ite  in  vatyin»;  degrees. 

Pathology.  Tiie  capsule  is  torn  at  its  iruier  and  lower  portion  between 
the  tendon  of  the  snbscaj)nh(ris  anil  the  triceps,  and  the  rent  extemls 
nsnally  ahmg  the  inner  and  lower  border  of  (he  glenoid  foss:i  [or  half, 
sometimes  even  two-third-,  of  the  entire  f>eri]ihery.  Iti  other  eases 
the  rent  extends  ontward  and  backward,  rather  than  n])wai'd,  and  near 
the  insertion  of  the  eapsnle  upon  the  humerus.  F^xtreptionatly,  the 
rent  is  very  small,  or  may  even  be  entirely  lacking,  its  jilace  being 
sometimes  taken  by  tlie  stripfiing  U|(  of  the  continuous  periosteum 
from  the  iniu'r  side  of  the  neck  of  the  scapula.  Eve-  rei>nrtctl  a  case 
of  subcoracoid  dislocation  in  which  the  eapsnle  was  nnlorn,  Imt  was 
.separated  from  the  anterior  border  of  the  glenoid  foss'i.  r<>maiidng  eon- 
tinuous  with  the  |)eriosteum  which  w;is  stripped  uj>  frotn  the  costal 
surface  of  the  sc^pida.     On   the  posterior  surface  of  the  head  of  the 

'  RickiTt :  Maryland  Mr.lii'nl  .loiiriml.  ISKt-HJ.  vnl.  x.  ji.  XO*. 

'Eve:  TniiiNtcti<iii-i  l'iil)iiilMi:i>'ul  .^icii'ty  nf  l^ituloii,  IMHO,  vol.  Ixiii.  |i.  317. 
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barnerns  was  a  deep  vertical  indentation  made  hj  impart  against,  the 
anterior  margin  of  the  glenoid  ftjssa.  An  almost  identical  case  was 
ebown  to  the  I>jndon  Path(>l«»gical  Society  hy  D'Arcy  Power.'  In 
188*^)  I  presente*!  to  the  Xew  York  Surgical  Society  the  shoiilder- 
joint  of  an  old  man  who  ha<i  die<l  of  pneumonia  a  week  afler  he  had 
<li)»located  his  shoulder.  Tlie  difllix»tion  was  well  marked,  and  rcducti<tn 
was  effecte*!  with  the  aid  of  ether.  The  joint  was  o|x'ne<l  fmni  Ijehind, 
and  the  raj)?i(ile  wa«  found  untorn  ;  the  tendon  of  the  suhrieapularis  wjw 
partly  detache«l  at  its  insertion,  hut  at  n<»  |>uint  throughout  its  entire 
thickness,  and  the  upper  facet  of  the  greater  tulierosity  was  broken  off 
ID  several  pieces,  but  not  widely  separated.  Such  cases  of  flight  or  no 
injury  to  the  cap<<ule  have  been  classed  by  some  writers,  follovfing 
MalgTiigne,  a-i  "incomplete"  dishxaitions. 

The  j^ulirftipularis  niuwcle  is  s<imetinies  -imiily  pressetl  inwanl  and 
flepanite<]  from  the  sejipula  by  the  interixj.**-*!  head  of  the  Immenia,  b«t 
in  many  cases  it  k  torn  more  or  less  widely  from  its  lower  Ixjrdcr 
upward,  and  ita  up|>er  portion  may  lie  upon  the  bead  of  the  humenis 
and  sei>arate  it  from  the  coracoid  pntcess.  Occasionally,  instt^d  of 
l)eing  ruptured,  the  musf-Ie  is  torn  away  from  its  attaciinient  to  the 
humerus,  perhaps  bringing  with  it  the  lesser  tul>enjsity.  I  have  seen 
one  case  in  which  the  head  passed  lieneath  the  tendon  and  then  to  its 
inner  surface,  so  that  division  uf  the  tendon  was  required  to  cfTeet 
reiluction. 

The  supraspinatus  is  sometimes,  probably  often,  torn  from  its  attach- 
ment totlie  humerus,  and  the  same  is  true  in  a  less  degree  of  the  infra- 
spinatus, and  occasionally  even  of  the  teres  minor. 

The  teres  major  is  sometimes  slightly 
tijrn,  apparently  by  the  partial  jmssage  nf 
the  head  of  ihe  humerus  lietween  it  and 
the  subsf-jipularis. 

The  anterior  e<lge  of  I  he  glenoid  fossa  is 
occasjuniiliy  broketi  off.  and  detachment  ofa 
portion  of  its  fibn>-oirtilaginous  rim  seems 
not  infrequent ;  it  is  s«.)n)etimes  pushed 
away  to  s<ime  distance,  bringing  with  it 
the  periosteum  of  the  scapula.  The  acro- 
mion and  coracijid  process  have  b<)fh  JK-en 
foimd  broken,  but  such  injury  appears  to  have  been  purely  incidental 
and  sliouid  be  classe<l  as  a  complication. 

The  head  of  the  humerus  lies  agjiinst  the  eilge  of  the  glenf>id  fos.sa, 
or  further  hwk  agiiinst  the  side  of  tiie  netrk  of  the  sc!i]^nla,  and  either 
close  up  against  the  beak  of  tin-  eomcoid  priM'ess  behind  the  eoraeo- 
lirarhialis  and  tlic  short  head  of  the  biceps,  or  lower  down  at  adistaixv 
iletcrmineil  l)y  its  relations  to  the  subscapularis  an<l  l»y  tiie  tension  of 
the  untorn  {mrtion  of"  the  capsule.  It  may  lie  largely  on  the  outer  si<le 
of  the  coracoid  process,  or  immeiliately  Ik'Iow  it,  or  it  may  j)assentin'lv 
to  it«  inner  side  (intraconicoid  dislocation),  and  it  may  be  in  outward 
or  inwanl  rotation  (Fig.  '2G'i)  or  in  any  intertne<liate  attitude. 

.\s  has  been  alrea<ly  said,  avidsion  of  the  tul)erosities  may  take  the 

I  D'Arcy  Power:  Ijincet,  November 84,  1888. 
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plnof  iiC  lari'ralinn  of  tlie  niuselos  attaoluKl  fo  tliem  ;  tliif*  lias  l>t'en 
rart'ly  iiotcil  of  tlie  lesser  tiiberosify,  l)iit  fre<jiiently  of  the  greater, 
and  cs[>eci;ill_v  of  its  ii|»]ier  and  iiriddlc  facets.  Vtm  Tluulen,'  who 
made  a  study  of  this  feature,  fuuiid  that  the  upper  and  middle  fa<;ct8 
were  each  sometime.s  torn  ofl'  separately,  but  the  lower  one  only  in 
connection  witli  the  other  two.  The  cnin|(lieati(iii  is  of  iniportanco 
because  of  the  cnitse([iicnt  loss  of  tlie  cnntrul  of  tlic  attached  muscles 
over  the  humerus  and  the  conseijueul  exposure  to  rcciMTcnoe  of  the 
dislocation  (see  Chapter  XXIX. |,  and  because  it  opens  the  way  for 
the  escape  of  the  loiip;  tendon  of  tlie  biceps  from  its  groove  and  ita 
interposition  between  tln'  humerus  ami  itsstK-ket  in  such  a  way  as  to  con- 
stitute a  seritius  obstacle  to  reduetioii.  In  the  s|»eeimcns  Von  Thaden 
examine<l  he  found  the  temimi  (bus  int<'rposed  three  tinu-s.  Kiirte^ 
reported  a  similar  ciise  in  which  the  leudon  had  slip]>ed  entirely  out 
of  its  gr<x)ve  and  was  wound  around  the  outer  and  posterior  side  of 
the  head. 

Fio.  207. 


Olil  unreduced  dislocntlon  of  Uie  riKlil  liuiiiemii.  with  iiitor|u»illon  of  Uie  caiwuIc.  At  the 
inner  side  of  the  bead  of  the  humeru*  1»  the  rent  (n  the  .jitwulc  tlirough  which  11  passed,  and 
■bovo  llie  rent  is  the  (treater  tuberosity  which  had  been  ti>rn  off.  At  the  outer  ilde  of  the  cora- 
cold  process  ia  an  openinK  In  the  capsule  which  had  tiecn  pro<luced  by  the  pressure  of  the 
humerus ;  through  it  the  ulenold  fossa  Is  seen.    (Hilton.) 

When  the  tiibcro.sity  or  a  portion  of  it  is  thus  broken  off",  the  frag- 
ment lies  over  or  in  the  glenoid  fossa,  and  the  l)r(»kcu  surface  of  the 
humerus  rests  apiiiist  the  inner  surface  of  the  iicek  of  the  scapula  or 
engages  the  edge  of  the  fos.sji.  The  up|R'r  and  outer  jtortion  of  the 
capsule  thus  separated  from  the  hiiinerus  may  remain  iuterposeil  be- 
tween the  head  of  the  humerus  and  its  socket  and  prevent  reduction. 
After  reduction  of  the  diskwation  the  tuberosity  unites  with  the 
humerus  with  more  or  less  irregularity  and  deCurmity. 

K.vcept  in  connection  with  fracture  of  one  or  the  other  tuberosity 

'  Von  ThudiTi :  Arch,  fur  klin.  Chir.,  vol.  vi.  p.  67. 
'Korte:  Il)id.,  vol.  xxvii.  p  747. 
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nerves  are  pressed  niwaru  ana  are  some 

tiiiK's  iiijiire<l. 

Symptoms  and  Diagnosis.  Tin-  )lestTi|)ti(>n  of  the  syiiijituiii.-;  will  lii' 
mii<lt'  siiii|>lcT  liy  liiiiiling  it  iit  lii>t  t<i  tiiose  conuiioirlv  i'lmiul  iti  tlie 
tJiL'iliiim  (iisulaconieiits,  anil  snl>se<|Ut'iu]y  iixlii'ating  llie  diH'ereiice.s  or 
iiKKliliciUiuiis  peculiar  ti>  the  excfptidiral  trnulc-^  aiui  fiUKliliuiis. 

Till*  ]i;itioiit  sits  with  his  trunk  inclinid  tovvard  the  injured  side,  arul 
suji|nii-ts  the  fitrearui  with  the  other  hand.  The  siididdcr  is  flattened 
on  the  (inter  sidr  so  t)iat  the  line  of  tlie  <leltiiid  runs  straight  down 
from  the  aeroinion  aiitl  makes  a  more  marked  angle  witii  tlie  arm  at 
its  insertion  than  is  usual.  The  anterior  fold  of  the  axilla  lies  lower, 
further  from  the  elaviele  than  its  fellow  of  the  Oftposite  side,  and  its 
ereases  appi-ar  deeper,  as  if  the  arm  were  ap|ilied  more  rlosi'iy  against 
tlie  eliest,  and  the  outer  part  ol'  tlie  sulielavieiilar  fossa  apiR'ars  more 
full. 

TIh'  elliuw  sliuiils  a  little  away  from  the  side  and  ran  he  easily 
alulueted,  hut  any  attempt  to  hring  it  nearer  the  side  causes  pain  and 
is  resistefl ;  it  may  he  in  the  a.villary  line,  nr  in  front  <if  nr  liehiiid  it. 
A\'heii  the  elhow  is  flexed  :it  a  right  angle  the  forearm  is  direetiil  for- 
ward and  inward  ;  its  direction  can  he  passively  elianged  tn  either  side, 
but  nut  fret'ly.      The  hand  eaniKit  he  hrimglit  to  the  opposite  sliniihhM". 

Voluntary  movements  of  the  disloeiited  joint  are  declared  hy  the 
jiatient  to  he  impossihle,  and  pain  is  comjilaiut^d  of  in  the  shoulder, 
sometimes  extending  down  the  arm. 

If  the  axis  of  the  arm,  viewed  from  in  front,  is  prolonged  upward 
hy  the  eye  it  will  he  seen  to  jiass  to  the  inner  .siile  of  the  glenoid 
eavity,  and  if  the  lingers  are  tirndy  pressed 
agsiinst  the  anterior  wall  of  the  axilla  in  the 
line  of  this  prolongsttion  and  a  little  heiow  the 
eoraeoid  jiroeess  tlii'y  will  eneoiinter  the  firm 
resi.stanee  of  a  solid  hody  ;  [talpatioii  shows 
tliis  iiody  to  !)<•  glHliiilar,  and  if  it  can  he 
grasped  hetween  the  thumh  and  linger,  <.ir  if 
the  finger  ean  finel  some  projection  on  its  sur- 
faee,  it  will  he  found  to  share  in  slight  move- 
ments of  rotation  eommiinieated  to  the  arm  hy 
the  other  Inuid  of  the  surgeon. 

If  now  the  head  of  the  humerus  is  souglit 
for  hy  palpation   in   its  normal  position  it  will 
not  he  found  there  ;  the  fingers  ean  be  pres.sed 
in  deepiv  under  the  acromion  from  the  outer     lengu.  ..f  u.u  nrm  in  .luiocn- 
Side;    the   outer   margin    of    the   acromion   is     „,„„;  a,  ,ower  end  of  hu- 
prominent  and  can   he  easily  tnieed.      Tiiis  is     meniD. 
marked  wIh'Ii  the  limh  is  ahdiieti'd. 

If  the  elhiiw  he  further  atidiieted  and  the  surgeon  jutss  his  fingers 
well  up  into  the  axilla  he  ean  there  feel  the  head  of  the  Immenia  more 
or  less  distinctly  aeconling  as  the  displacement  is  low  or  high. 

If  the  distance  he  measured  from  the  outer  margin  of  the  acromion 
to  the  external  e])icoiidyle  of  the  humerus  cir  the  olecranon,  it  will 
usually    he   found   somewhat   greater,    perhaps  half  an  lueh,  on    tiie 


Fig.  269. 
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injured  than  mi  tlie  uninjured  side,  Uut  if  successive  nicnsurcmcnts 
are  taken  as  the  artus  are  alxhu'tivl  the  difference  will  disa|)|)enr,  aiul 
in  enni|)lfte  ahcluetiun  the  iti.st^iiiee  will  he  (jreater  on  tlie  ojijwsite.  side. 
Tiie  reason  fijr  tliis  is  seen  hy  a  rrlniu-e  at  Fi^.  "itilt. 

As  in  must  other  dtsluciitious,  the  e:\|»ttid  ])<iint  in  (he  diagnosis  is 
tiie  recognition  of  tlie  liead  of  the  lione  and  tlie  detenuination  of  its 
relations  to  the  socket  from  which  it  hsLs  esca])ed.  Ordinarily,  lx)th 
of  these  can  lie  aecoinplisiied  at  the  shoulder  with  ease  and  certainty, 
and  the  examination  is  diHleult  only  wlieii  the  patient  is  very  fat  or 
the  ]iarts  inueh  switllen. 

As  the  attitude  and  nuiirc  of  motion  of  the  limli  dejwnd  mainly 
upon  the  tension  of  the  untorn  ]>orti<m  of  tlie  c^ipsule,  they  will  he 
modified  when  the  capsule  is  freely  torn.  It  is  in  such  cases  tiiat  the 
diagnostic  sign  so  freely  trusted,  the  inability  to  hring  tlie  elliow  ii|piinst 
the  side  and  to  place  the  hand  on  the  opposite  shoulder,  is  lacking  or 
only  slightly  marked. 

When  tlie  displacement  of  the  himierus  is  less  than  usual,  when  itx 
head  rests  upon  the  eilge  of  the  fossii,  the  "  inecnuplete"  dislocation 
of  some  writers,  the  symptoms  are  modified  to  this  extent,  that  the 
flattening  of  the  shoulder  and  the  abduction  of  the  elbow  are  less — 
the  elhow  may  even  lie  close  to  the  body  ;  but  tin-  limb  is  ecpially 
fixed  and  incapable  of  being  voluntarily  moved.  The  pain  also  is 
greatfT.  It  has  occasionally  ha|»perieil  that  the  dislocation  has  I>ccn 
reduced  by  the  manipulations  usi'd  to  make  the  <iiagnosis. 

Treatment.  The  treatment  will  l>e  described  in  eonueetioii  with  that 
of  the  following  variety. 


2.  latracoracoid  Dislocations  (Subclavicular  Dislocations). 

To  avoi<l  misa[t|irelieusi()n  I  repeat  that  the  term  "  intraconieoid  " 
was  apjilicd  by  -Malgaigno  to  the  class  of  ca.ses  which  he  deemed  of 
most  frequent  occurn'nce,  comprising  two-thirds  of  the  fo'rty-nine 
ciLses  of  shoulder  disloi'ation  observed  by  him  at  the  Hopttal  St.  T^ouis, 
those  in  whieh  the  heail  of  the  humerus  is  so  placed  tiiat  from  one- 
third  to  two-thirds  or  three-fourths  of  its  tninsvcrsc  diameter  lies  to 
the  inner  si<le  of  the  coracoid  process.  Most  of  such  cases  are  now 
habitually  spoken  of  as  "suberu'acoid,"  and  the  terms  intracoracoid 
and  subclavicular  arc  restricted  to  those  cases  in  which  (he  bone  is 
disfilaced  still  furtlicr  inward.  As  between  "intracoracoid"  and 
"subclavicular"  (hus  em])loyed,  I  (irefer  the  former  name  because  it 
contains  that  of  the  anatomical  landmark  the  relations  to  which  form 
the  basis  of  the  classification. 

The  injury  may  be  produced  by  direct  violence  received  upon  the 
outer  aspect  of  the  -houlder  or  by  hy|M>mbdnction  of  the  arm.  Tlie 
essential  caus;ifive  feature  of  the  variety,  as  compared  witli  the  sub- 
coracoid,  is  that  tiie  action  of  the  original  violence  is  ]>rolonged,  or 
that  the  secondary  ciiuse  exaggerates  the  secondary  disjihu-ement 
upward  and  inward.  After  a  iirimary  displacement  forward  and  down- 
ward by  abduction  of  the  limb,  anything  that  forcibly  presses  or 
dniws  the  arm  inward,  such  as  pressure  inward  agjiinst  the  elbow,  or 
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the  contraction  of  tlic  deltoid  and  |>cctonilis  major,  may  effect  tliis  dis- 
pluccnient  if  tlic  head  of  tlic  Ixinu  has  passed  under  the  subseajudaris, 
or  if  this  ninsclo  has  lieen  stiHieiently  torn.  Tiie  head  of  the  imnienis 
lies  against  the  wall  o("  the  eliest,  or  rather  against  tiie  serratus  luag- 
nus,  on  one  side,  and  against  the  costal  surface  of  tiie  neck  of  the 
pcaprda  on  the  other.  The  siilistapularis  usnallv  is  widely  torn  ;  in 
MeXainara's  case,  (pioteil  hy  Jfalgaigne,'  it  was  iintorn,  and  the  head 
of  the  humerus  had  stripju'd  it  away  from  the  sctipuhi  and  iiad  risen 
above  its  upjwr  border,  lyinj;  agsiin.st  the  root  of  the  conieoid  pro- 
cess.    No  muscle  or  tendon  waj*  torn.     In  one  of  my  own  the  head 

Fio.  270. 


Intracuracold  (llalucatlon. 

of  tlie  bone  had  passed  beneatb  and  entirely  to  the  inner  side  of  tlie 

subs('a[nilaris. 

Tlie  capsule  is  extensively  lorn,  and  the  prcater  Inberosity  usually 
broken  off  in  whole  or  in  part  and  lyinj;  in  tlie  glenoid  fossa. 

The  head  of  the  hiinieriis  |>asses  behind  the  mnselcs  arising  from 
the  (Minicoid  process  (in  one  recorded  case,  linser's.^  iti  front  of  tlie 
conico-linichtalis  and  biceps  and  bcliind  the  [xctoralis  minor)  and 
oecasioiially  is  partly  intcrpusi'd  between  tlie  eoiitigimiis  borders  of  the 
deltoid   and   peetoralis  major,  being  then   subcutaneous.     It   may   lie 

'  Malti»i);iK- :  Ijur..  eit..  p.  W.'i 

'Koscr:  Ari'li.  I'iir  |ilivs.  )It'i1kiiii<lc,  IHti,  |i.  TiH-i.  Tlic  disliK-atioii  had  lasted  for 
MVUD  yi-urs,  anil  iiiatiy  nttL-iii[iU  liitd  been  wadi.'  In  n'lliKi'  it. 
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imnicdiatoly  iiikIct  nr  !i  little  licliiml  tlie  cliivicle,  in  ivne  rase  (Meyer) 
it  c'NL'ti  projei'tL-d  above  and  Uuliiiiit  it,  and  it  has  usually  l>een  found 
rotated  inwaril. 

'Hie  long-  tendon  fif  the  bleeps  is  broken,  or  dipplaeed  across  and 
beyond  the  ("ractureil  ^urllire  left  by  the  avulsion  of  the  greater 
tuberosity. 

Tlie  main  vessels  and  nerves  lie  rather  behind  the  hwul  than  between 
it  and  the  wall  hI'  the  ehest. 

Symptoms.  The  attitude  of  the  (Kilient  and  the  general  ap|)earauee 
of  the  siioulder  are  the  .suiie  as  in  the  sidn'oi-aenid  variety  ;  the  details 
differ  mainly  in  degree,  some  being  less,  others  more,  marked.  The 
flattening  of  the  shoulder  is  greatei',  as  is  tilso.  in  sonic  east's,  the  ful- 
ness of  (he  siilx'hivieiilar  fossa,  but  this  fulness  is  nearer  the  median 
line.  The  elbow  may  lie  near  tlie  side,  even  in  eontaet  with  it;  the 
axis  of  the  arm  prolonged  iijiward  in  front  passes  well  to  the  inner 
side  of  the  eoraeotd  process.  Tlie  tingers  cannot  be  passed  between 
the   head   of  the  humerus  and   the  chest-wall,  consequently  only  the 

Fio.  271. 


Intrecorncolil  ilislooatlon,  witli  arm  flxcd  iii  boiinmtal  abduction.    (Bakdesbboce.) 


shaft  and  lower  portion  of  the  head  can  be  felt  through  the  axilla  ;  but, 
on  the  other  liaml,  the  lower  anterior  edge  of  the  glenoi<l  fossa  and  the 
neck  i»f  the  sca|>ula  can  sometimes  be  felt  behind  the  shaft. 

.Abduction  of  the  limb  is  not  always  easy,  and  is  elicctcd  by  eleva- 
tiitu  of'  the  scapula  nither  than  by  movement  of  the  humerus  ujxin  it. 
Ditl'erenees  in  length,  when  the  arm  is  de|H'iidenl,  are  le.ss  constant 
and  marked  than  in  the  preceding  variety,  but  if  the  arm  can  \re 
abducted   n|(Hn   the  sea|iula   the  shortening  is  then  greater. 

The  dislocation  can  be  transformed  into  a  subcoraeoid  by  traetiott 
downward  ami   outward. 

Occasionally  '  the  disloeuted  arm  is  ti.xed  in  the  position  of  coni]ilete 
horizontal  alHluetion  (Fig.  271).  Such  are  doubtless  cases  in  which 
tlie  head  has  lei't  the  sm-ket  at  a  low^  point  while  the  arm  was  widely 
abducted.  (See  Siilit/fmoiil  I)i!i/nitttii»t.s  and  Lti-rnHo  fn'ctir,  Chapter 
XLIII.) 


I 


'  BardrnlifiiiT:  Dfiit.irlic  riiinirfrip,  Lief.  <J3  a,  p.  .317. 
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Treatment  of  Anterior  Dislocations. 

(See,  also,  fJiapter  XXXIII.) 

Obstaclrs  to  tliL'  return  of  tin.'  licad  of  tlic  Iniiiieriis  to  its  t-ookt'l  may 
be  crt'iilod  tiy  (lie  toiision  of  jK>rtions  of  the  r'ii[>siil('  wiiii-fi  o|ij)<is('  il.s 
niovcitifiit  townnl  (Ik-  ^iM'ket,  except  in  eerlairi  attitiule.-j  of  tlic  liriili, 
by  the  appro,\iiii:itio[i  ot"  the  siiles  of  the  rent  in  the  capsule  thronjjli 
which  it  lias  pnpse«l,  by  the  interjxisition  of  portions  of  tlic  capsule  or 
of  the  t(;ndon  of  llie  hiecjis,  hy  its  cnpipenient  behitid  the  eilfre  of  the 
glenoid  cavity  or  the  eora<'«)i<l  process,  by  the  contraction  or  rijjidity  of 
the  inirscle.'*  and  the  swellinj;  of  the  soft  parts,  and  excej)tionally  Ijy 
the  inter|H)sit!on  of  the  leuduii  of  the  snhsiiipularis  (see  above).  Those 
which  are  most  freqaently  concerneii  are  the  o|)jiosition  (»f  the  anterior 
portion  of  liie  cjipsnle  and  the  contr.iefion  of  the  nniseles. 

If  the  portion  of  the  capsnle  which  extends  from  the  ba^e  of  the 
coracoid  process  and  tlie  outer,  or  jio.sterior.  edfje  of  the  jrlenoid  fossa 
to  the  greater  tuberosity  anil  posterior  [itirtinn  <it'  the  hnnierus,  includ- 
ing the  coraco-hnnieral  ligament,  remains  nntorti,  it  is  slrelched  dnwii- 
ward  and  forward  across  the  glennid  fossa,  and,  lieing  drawn  tight  by 
the  weight  of  the  elbow,  it  holds  the  liead  of  tlie  huniern.s  against  tlie 
sca|>ula.  If  now  tlie  elixjw  is  raised,  the  capsule  is  therein"  relaxed, 
anil  the  abducted   limb  can  be  easily  drawn  outward. 

If  the  ea|iside  is  so  freely  torn  away  from  the  hnmcrus  on  the  onter 
'eide  that  it  falls  down  lietwt'cn  il  and  the  glenoid  fo-isii,  it  cannot  be 
lifted  out  of  the  way  by  manit)ulation  of  the  arm,  hecanse  its  sejianition 
is  so  coin[(lete  that  it  is  no  longer  all'ceted  hy  the  position  given  lo  the 
latter.  It  may,  perhaps,  be  pushed  out  of  the  way  by  the  returning 
bone,  but  that  is  a  matter  of  cliance  rather  than  <if  skill.  I'rohably, 
fall  ahdur'tion  of  the  arm  followed  hy  traction  would  be  most  likely  to 
accomplish  the  object  luider  such  eircnm stances. 

Dislocation  and  interpositiotr  of  the  tendon  of  the  long  head  of  the 
biceps  occurs  only  with  avulsion  of  the  greater  tuberosity,  ami  not 
alvvays  then,  for  it  may,  instead,  be  ruptnred.  Even  when  inter|w;ed, 
the  tendon  may  lie  fairly  expected   to  have  preserved  its  relations  with 

the  lower  part  of  the  bicipital  gi ve  and  sheath,  and  couseipieiitly  to 

he  still  somewhat  under  control  by  the  hianeriis.  Ry  elexafing  the 
arm  and  flexing  the  ell)ow  it  will  ho  relaxed  and  niised  toward  the 
upper  part  of  the  joint,  leaving  sjiace  below  for  the  head  of  the  hone 
to  pass  i)ack  under  it, 

.■\bduction  of  the  arm  and  external  rotation  are,  then,  the  means  by 
whieli  the  tnost  common  obstacles  created  by  the  capsule  arc  to  be 
avoided. 

The  muscles  opjxise  reduction  by  their  contmetion  excited  by  pain 
or  the  fear  of  pain  ;  this  can  .sometimes  be  avoided  by  taking  the  patient 
unawares,  or  by  fatiguing  the  nmscles,  and  always  by  atuesthesia,  A 
certain  auxiefv  connected  with  resort  to  the  aid  iif  ana'sthesia  has  arisen 
fi-otn  the  fact  that  a  disproportionate  number  of  deaths  caused  by  chloro- 
form haveoccurreil  in  the  rcdit<-iion  of  dislocations  (^ee  p.  4:10),  l)Ut  I  am 
not  aware  that  dc^ath  has  ever  followed  the  us<'  of  ether  und<'r  such  cir- 
cumstances.    There  are  many  reason.s  why  reduction  should  be  made, 
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injured  tlian  on  tite  nninjiired  side,  hut  if  successive  measnrenicnts 
are  taken  as  llie  arms  are  aluliictcrl  the  ilifferenee  will  tlisapix-^ir,  and 
in  complete  alKlnrtiiui  tlie  distance  will  be  trreater  on  the  opposite  side. 
The  reason  for  tliis  is  seen  liy  a  ghincc  at  I'ij;.  'IH^K 

As  in  most  other  disioc^itions,  tiie  ca]iital  puint  in  the  diagnosis  is 
the  recognition  of  tiie  head  of  t!ie  hone  and  the  tictennination  of  its 
relations  to  tite  soi:iiet  from  wliieh  it  has  e8ea|ie<l.  Ordinarily,  both 
of  tiiese  I'aTi  lie  accomplislicd  at  the  slumlder  willi  case  aiul  certainty, 
and  the  oxamiiiatiuii  is  dillicult  only  when  the  (lalieiit  is  very  fat  or 
the  parts  nuidt  swollen. 

As  the  attitude  and  range  of  motion  of  tlie  limb  de|H?nd  mainly 
upon  the  tension  of  the  nutorn  portion  of  the  capsule,  they  will  Ik; 
nullified  when  the  capsule  is  fix^dy  torn.  It  is  in  sncli  cases  that  the 
diagnostic  sign  so  freely  trusted,  the  inability  to  bring  theellHiW  against 
the  side  and  U)  [dace  the  hand  on  the  opjwsitc  shoulder,  is  lacking  or 
only  slightly  marked. 

Wlien  the  disitlacemcnt  of  tlie  bntneriis  is  less  than  usual,  when  its 
head  rests  upon  the  edge  of  the  fossa,  the '' incomplete"  dislocation 
of  some  writers,  the  .symptoms  are  modified  to  this  extent,  that  the 
rtattcniug  of  the  shoidder  and  the  abduction  of  the  elbow  are  less — 
the  eli)ow  may  even  lie  close  t()  tlie  boily  ;  but  the  limb  is  eijually 
fi.xed  and  inca])able  of  lieing  \-oluMt:irily  nioved.  The  pain  alsf)  is 
grenl<T.  It  has  occasiniially  iiapjiened  that  the  dislm'^ition  has  Ix-en 
reduced  l>y  the  mani[»ulntiojis  used  to  make  (he  iliagnosis. 

Treatment.  The  treatment  will  be  described  in  connection  with  that 
of  the  following  variety. 


2.  Intracoracoid  Dislocations  (Subclavictilar  Dislocations). 

To  avoid  mis!ip[trehensioii  I  repeat  that  the  term  "  intracoracoid  " 
was  a|>j)lied  by  >ralg:iigne  to  the  class  of  cases  which  he  deemed  of 
most  frequent  oceiirrence,  c«im]irising  two-thirds  of  the  fcJrty-nine 
cases  of  shoulder  dislocation  observed  by  him  al  the  Ilopital  St.  Louis, 
(host!  in  wiiieh  the  head  of  the  humerus  is  wt  placed  that  from  one- 
third  to  two-thirds  or  tliree-fourths  of  its  tnnisverse  diameter  lies  to 
the  inner  side  of  the  coracx)id  process.  Most  of  such  cases  are  now 
liabitiially  sjiokeii  of  as  "  subcor.ieoid,"  and  the  terms  infraeoracoid 
and  subelavieutar  are  restricted  to  those  eases  in  which  the  bone  is 
dis]>laeed  .still  further  inward.  .\s  between  "intnicni-acoid "  and 
"subclavicular  "  thus  employed,  I  ]>rel'er  the  former  name  because  it 
contains  that  of  the  anatomical  landmark  the  relations  to  which  form 
the  basis  of  the  dassifit'ation. 

The  injury  may  be  |inMlueed  by  direct  violence  received  upon  the 
outer  aspect  of  the  .shoulder  or  by  hypcnibdnction  of  the  arm.  The 
essential  caus'itive  feature  of  tlie  variety,  as  com|>ared  with  the  sub- 
coimcoid,  is  that  the  action  f)f  the  original  violence  is  prolonged,  or 
that  the  secondary  cjiu.se  e.xagger.ites  the  secondary  displacement 
upward  and  inward.  After  a  primary  displacement  forwanl  and  down- 
ward by  abduction  of  the  limb,  anything  that  forcibly  presses  or 
draws  the  arm  inwanl,  such  as  pressure  inward  against  the  elbow,  or 
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the  oontniction  nf  tlie  dfltuid  and  pcctoralis  major,  may  effect  tliis  dis- 
plaoeraetit  if  tlio  Iirad  <>('  tlit-  Uune  lias  jiasswl  under  the  subseapularis, 
or  if  this  muscle  Ims  Uwu  siiiKoientlv  t'ini.  The  head  of  the  humerus 
lies  agiiim^t  the  wall  of  the  chest,  or  ratlier  ajruinst  tlie  serratus  niag- 
iius,  oil  one  side,  and  ajraiust  tlio  costal  surface  of  the  neck  of  the 
scapula  on  the  other.  The  suKscapularis  usually  is  widclv  lorn  ;  in 
McNamara's  case,  quoted  liy  Malgaigue,'  it  was  ruitoru,  and  (lie  heail 
of  the  hiuuerus  ha<l  stripped  it  away  from  the  8C!i{)ula  and  had  risen 
above  it.s  upjKT  border,  lying  against  the  root  of  the  coraeoid  pro- 
cess.    No  muscle  or  tendon  was  torn.     In  one  of  my  own  the  head 

Fia.  270. 


Intramraculd  dliloraUon. 

of  the  bone  had  passed  beneath  and  entirely  to  tlie  inner  side  of  the 

Buhsca|)ularis. 

The  capsule  is  e.vtensively  torn,  and  the  greater  tuberosity  usuully 
broken  i>ff  in  whole  or  in  part  untl  lying  in  the  glenoid  fossa. 

The  head  of  the  humerus  passes  bcliin<l  the  muscles  arising  from 
the  cociu'oid  proci'ss  (in  one  rccurdcd  case,  Roser's,''  in  front  of  (he 
conu'ii-lirachialts  iind  bii'cps  and  lichtud  the  pcctonilis  minor)  and 
occufiiouallv  is  partly  iiitci'(toscd  between  the  contiguous  bordi'rs  of  the 
deltoid  and   pcctoralis  major,  i)eing  then   subcutaneous.     Jt   may   lie 

'  MnlKnieiii'  •  L**.  cit  ,  p.  ">-''i 

»Ki>h(t:  Aivli.  fijr  pliv".  lltilkiiiiili',  I«4I.  p.  ."iS'i.  The  dislix-jition  bad  lasted  for 
seven  yi'Hrs,  unit  many  iiUcnipts  liud  hi'in  tuade  tu  rcducv  it. 
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irK'<liatt.'lv  miik'r  «ir  a  little  Kcfiiml   the  chivicl 


•MM 


>L'l)iii<l 


('10,  in  one  case  (Meyer) 
it,  and   it  has  iiguaily  been  fuund 


i  hniki'i),  nr  (lisipl 
hv  the   avulsion 


acod  across  and 
of  tlie   greater 


he 


hcntl  than  between 


it  even  iirojwted  aliovc 
rotated  inward. 

The  long  tentlon  rtf  the  l)ice[is  i 
beyond  tlie  tractiired  surface  h'ft 
tufienisity. 

The  main  vessels  and  nerves  lie  ratlier  heliind  t 
it  and  the  wall  of  the  chest. 

Symptoms.  The  attitude  nf  the  patient  and  the  general  appearance 
of  the  slinnldcr  are  the  same  as  in  the  siiheoraenid  variety  ;  the  detiiiU 
•litter  mainly  in  <legree,  some  being  less,  f>tiiers  more,  marked.  The 
flattening  uf  the  shoidder  is  greater,  as  is  also,  in  some  eases,  the  ful- 
ness of  the  sul>elavieular  iiissii,  but  this  fulness  is  nearer  the  median 
line.  The  elbow  may  lie  near  the  side,  even  in  eoiita<'t  with  it;  the 
axis  of  the  arm  prolonged  npwanl  in  front  passi's  well  to  the  inner 
side  of  the  eoraeoid  process.  The  Jingers  cannot  lie  passed  between 
the   head   of  the  luimerns  and   the  cliest-wall,  consequently  only  tlie 
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IntracoruculiI  dislocation,  wilti  iirm  fixed  In  bor1»>nUi1  abduction.    (B«SDEKBirxB.) 


shaft  and  tower  [wrtion  of  (he  head  can  be  felt  through  tlie  a.\illa  ;  but, 
on  the  other  hand,  the  lower  anterior  edge  of  the  glenoid  fossa  and  tlie 
neck  of  the  sen|nila  can  sometimes  be  felt  behind  (he  shaft. 

.\bduetion  of  the  liiid*  is  not  always  easy,  and  is  eHeete<l  by  eleva- 
tion of  the  seapida  rather  than  by  niovenient  of  the  humerus  u|K)n  it. 
llill'erenees  in  length,  when  the  arm  is  de|)endent,  are  less  constant 
and  marked  than  in  the  pree<nliiig  variety,  but  if  the  arm  can  he 
abducted   n[MMi  the  scapula  the  shortening  is  then  greater. 

The  dislocation  can  be  transformed  into  a  snbcoraeoid  by  traction 
downward  and   oiitwanl. 

Oecasionally  '  the  dislocated  arm  is  fixed  in  the  jiosition  of  complete 
horizontal  abduction  (Fig.  271).  Such  are  doubtless  cases  in  which 
the  head  has  left  the  socket  at  a  low  point  while  tlie  arm  was  widely 
abdneted.  (See  Si<hi/tcn'i!<l  DixJortition-i  and  Liixniiri  ei'fcta,  Cliapter 
XLIII.) 


Bardfiilieiier:  Deutwliu  Cliirurgic,  Lief.  63  &, 


ANTERIOR  DISLOCATIONS  OF  THE  SHOULDER. 


663 


Treatment  of  Anterior  Dislocations. 

(See,  also,  Clmpter  XXXIII.) 

Obstacli's  to  llio  return  of  tlit-  lioail  ctf  tlio  linnienis  to  its  .socket  may 
be  create<l  l>y  the  toiision  of  jnyrtions  of  tlio  <':i|)siili>  wlifcli  ri|i]MiS('  il.s 
niovt'inent  toward  tire  .-.socket,  except  iti  wrtaiti  aUilinlcs  of  tlie  litiil>, 
liy  tlie  a|ipro.\iriiatit»n  ot'  the  ,si<les  of  tlie  leiil  in  tlie  ea)isiile  (liroiij^li 
wirieli  it  lias  jia.'^sed,  liy  (lie  interposilioii  of  portions  of  the  eapMile  or 
of  the  teiidnii  of  the  biceps,  by  its  engiigeiiieiit  hehimi  tlie  iMl^re  of  tiic 
glenoid  eavity  or  the  conieoid  prooe.ss,  by  the  eontractiori  or  rigidity  of 
the  nmseles  antl  the  swelling  of  the  soft  parts,  an<l  exeeptinnally  by 
the  interposition  of  the  tetalon  of  the  suhscapnlaiis  (see  above).  'i"lio,«e 
wliieh  are  most  freijneiitly  eoncerruMl  are  fhe  opposition  <if  the  .'interior 
portion  of  the  e^ipside  and  the  eoiitraetion  of  the  niiiseles. 

If  the  ])ortion  of  the  capside  which  extends  from  the  liase  of  tlie 
coracoiil  process  and  the  outer,  or  posterior,  edge  of  the  glenoid  fossa 
to  the  greater  tid>erosity  and  posterior  jiortion  of  the  hunienis,  inclnd- 
ing  the  coraeivhnneral  lig.-iment,  remains  imtorn.  it  is  stri>teii<Ml  dnwn- 
ward  and  forward  across  the  glenoid  fossa,  ami,  being  drawn  light  by 
the  weight  of  the  elliow,  it  Imlds  the  hea<l  of  the  humerus  agjiinst  the 
scapula.  If  now  the  elbow  is  raised,  the  capsule  is  thereby  relaxed, 
and  tlie  abducted   limb  can  be  easily  drawn  outward. 

If  the  ciipsule  is  .so  freely  toi-n  away  fVoni  (he  hunierns  on  the  outer 
side  that  it  falls  down  between  it  and  the  glenoid  fossa,  it  cannot  be 
lifted  out  of  the  way  by  tTianipid;ition  ol'tlie  arm,  because  its  separation 
i.s  so  eoniplete  thai  it  is  nii  longer  atfceted  iiy  the  [xisilutn  given  to  the 
latter.  It  may,  perhaps,  be  juisIkhI  out  of  the  way  by  the  retnming 
bone,  but  that  is  a  matter  of  chance  rather  than  of  skill.  Probably, 
full  abduction  of  the  arm  followed  by  trjK'tion  would  be  most  likely  to 
accomplish  the  objcft  under  such  eireunistanccs. 

Dislocation  and  interposition  of  the  tcudou  of  the  long  head  of  the 
biceps  occurs  only  with  avulsion  of  the  greater  tubcrosify,  and  not 
always  then,  for  it  may,  instead,  be  riiptnreil.  Even  when  inter))0sed, 
the  tendon  may  be  fairly  expected  to  have  preserved  its  relations  with 
the  lower  part  of  the  bicipital  gi'oove  and  shealli,  and  eonsetpietitly  to 
lie  still  sonu'wbat  under  control  by  the  humerus.  Ry  elevating  the 
arm  and  Hexing  tlie  elbow  it  will  be  relaxe<i  and  raised  toward  (he 
upjier  part  of  the  joint,  leaving  spiice  below  for  (he  liead  of  the  bone 
lo  ]Kiss  back  under  it. 

.\lMlnctiim  of  the  arm  and  external  rotation  are,  then,  the  means  by 
which  the  most  eiunmon  obstacles  created  by  the  capside  are  to  l>e 
avoidetl. 

The  nuis<']es  oppose  reduction  by  their  contraction  excited  by  pain 
or  the  fear  of  pain  ;  this  can  sometimes  be  avoided  by  taking  (he  j>a(ient 
unawares,  or  l>y  fadguing  (he  muscles,  and  always  In'  aniestliesia.  A 
cer(ain  anxiety  connc<'(e(l  with  resort  to  tlie  ai4l  of  anR\sthesia  has  arison 
from  the  fact  that  a  tlisprnport  innate  number  of  deaths  caused  by  chloro- 
form have  oecnrred  in  the  i'(>(lue(ion  of  di»loe;itions  (sec  p.  A'V.i\,  but  I  am 
iiftt  aware  (hat  <leath  has  ever  followed  the  nseof  edier  under  such  cir- 
cum.stauees.     There  are  many  reasons  why  reduction  should  be  made.. 
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wlit'ii  conveniently  praeticaljle,  witlmul  its  :uil,  but  I  never  hesitate  toi 
ivaii    nivselt' of  tlie  aid  of  ctlier  in   itrelerenee  to  the  enipUn'ment  of 


* 
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long-continued,  t'oivible,  or  painl'id  traction,  even  in  recent  ca.ses.  In 
those  oi'  ItinjjT  standiiifj,  in  which  udiicsions  must  be  l)rokcii,  the  cjij)siiie 
rctorn,  and  tlic  shorlciiwl  muscles  elongated,  it  is  iiidisj>cnsalilc. 

Reduction   in   recent  cases  is   usually  easy,  and  it    has  been   safely 
ac<-(>ui]ilislicd  after  the  lapse  of  many  weeks  and  even  rnittitlis.      it  is 
itu|uissil)le  to  tix  a  period  after  which  reduction   by  tnicti(jn  ^houhl  no 
longer  be  at.t<.'mpted  ;  each  cii^c  nuist  be  judged  by  itself.     Serious,  evea 
fatal,  accidents  have  followed  the  attempt  so  often  that  the  surgeon  is] 
fully  justified  in  advising  abstention  on  the  ground  that  the  risk  is  too  j 
great  to  be  taken.      PiMSorially,  1    ])refcr   in  a  doubtful  «ise  to  exjKtse 
the  joint  by  incision  and  liberate  the  head  of  the  luuuerus  by  rotation | 
and  trsictiou.     (Sec  ( 'ha]itcr  XX  X 1 1 1.) 

In  ail  the  inetliiKls  in  which  forcible   traction  is  made  ujkui  the  arm 
success  de(>ein!s  largely  Ufton  ctlicieut   fixation  of  the  scapula.     Wheu  ^^ 
the  trjictiou  is  made  by  specially  constructed  appai-iitus  the  counter- ^| 
exteusjoii   is  effected  by  a  ring  or  crutch    ari-.mged   to  bear  against  the  ^i 
scapida,  but  when   it   is  made  by  the   bauds  of  assistants  the  sca])ula 
may  be  fixed   l)y  a  split    baud   tlirough  which    the  arm  is  imssed.      In 
some  crises  in   which  <jidy  umderatc   traction   is  made  a  simple  band 
about  the  clie.st  is  suHicicnt,  or  the  pressure  of  the  Burgeon's  foot  of 
hand  .igaiust  the  side  of  the  chest   or  the  acromion. 

Direct  Reposition.  Tius  inelhod,  the  use  of  which  can  be  traced 
back  to  the  time  of  .Vviccuua,  has  been  of  late  csf>eciully  rcconimen<letl 
by  Riehet  ami  \'nn  I'itiia.  It  is  often  suceessiid  in  re<'ent  (^ses  in 
which  the  dis[)lacemcnt  and  muscular  r-ontraction  arc  not  great,  and 
especially  wiicn  aiiled  by  ansesthesia.  The  anu.  somewliat  alnlucttHl, 
is  sn[»|)<n-ted  iiy  the  side,  and  llie  surgeon,  ]:lacing  his  fingers  in  tlie 
axilla  on  tin;  under  an<l  inner  .side  of  the  head  of  the  humerus,  and 
his  thumbs  upon  the  acnnniiui,  seeks  to  |)ress  the  bone  directly  into 
place.  ( >r  the  position  of  the  hands  nuiv  be  reversed,  the  tliimibs 
[icing  ])hiced  iii  tiie  axilla  and  the  lingers  u[>on  the  acromion.  Or,  the 
jKitient  being  setited,  the  surgeon  suj)|K»rts  theflexc<I  elbow  upon  hisown 
forearm,  gets  his  lingers  aroinid  the  head  of  the  humerus  in  the  axilla, 
and  (U'csses  it  toward  the  glenoid  cavity  while  he  steadies  the  scapula 
wiih  the  other  hand. 

Traction  Downward  and  Outward  with  Coaptation.  In  its  simplest 
form,  one  that  is  successfid  in  a  large  proportit>n  of  raises,  e.sjiecially 
with  the  aid  of  autcsthesia,  the  method  is  pnictisf^d  as  follows:  The 
)aticnt  is  ])laeed  u]Min  a  bed  :iiul  <Miimter-cxtension  is  j>rovi<icd  by  a 
mud  passed  ai-ound  liis  chest  and  made  fast  to  a  support  on  the 
soutui  side.  If  aujcsthcsia  is  used  the  weight  of  the  boiiy  is  usually 
sntlicieiit  for  connter-extensiou.  au<l  this  fiand  can  be  dispensed  with. 
The  surgeon  grasps  the  arm  above  the  elbow  and  pulls  .steadily  down- 
ward and  outward  at  first,  and  then  slowly  change."*  the  direction  by 
increasing  the  abduction  until  the  arm  is  ncarlv  ortpiite  at  right  angles 
with  the  body,  while,  .-it  the  same  tinu-,  he  rotates  the  arm  outward. 
<  >r  the  traction  is  made  by  an  assistant,  and  the  surt;cou,  staixling 
beside  the  |)atient,  watches  tlie  movement  of  ttu-  head  of  the  hiuncrus, 


ANTERIOR  TilSLOCATlOSS  OF  THE  SHOVLDEH. 

and  wlifii  it  lias  apiinnu'lii'd  tlio  joint  lie  presses  it  upwaril  into  jilace 
witli  liis  liiigors  or  tliuiiili,  making  coiiuter-jiressiirf  on  tite  acromion. 

II'  aiiii'stliesia  is  not  used,  or  if  more  forco  is  used,  the  s«i|)tila  may 
be  fixed  l)_v  bands  luissinfi  over  aii<l  under  tlie  slinnUler  or  l>y  pressure 
against  llie  edge  of  the  aerotiiion.  Or  the  patient  e:ui  he  laid  on  his 
haek  on  tlie  floor,  and  the  surgeon  sealed  heside  liim  plue<'s  his  foot 
against  tiie  side  of  tlie  eliesi  or  the  edge  of  tlie  aeroiiiioii  and  draws  tlic 
arm  diivetly  oiilward. 

It  is  desirable  that  the  elbow  shall  be  kept  partly  flexed  to  relax  the 
biceps,  and  also,  if  the  surgeon  himself  is  making  traction,  to  enable 
him  to  rotate  the  limb  iiiw:ir<l  when  liie  lu-ad  has  been  brcaight  close 
to  its  socket,  since  this  niameiivre  is  somelimes  an  efficient  substitute 
for  direct  pressure  upon  the  head. 

Fio.  272. 


Reductlou  ofiintcrlor  diiluGatioii  of  the  •boulder. 


I'  have  of  late  (1899)  cnipl(»yetl  with  uniform  8iicces.s  in  alioiit  a 
dozen  cjises  a  method  of  uiakinir  this  tr;icti<in  which  is  easy,  exju'di- 
tioiis,  ami  a]iparently  safe.  \  roiiiid  hole  six  inches  in  diameter  is 
maile  ill  the  middle  line  cd"  a  canvas  cot  about  eighteen  inches  from  one 
end.  and  through  this  hole  the  injured  limb  is  passed  so  as  to  hang 
vertically  downwanl,  the  patient  lying  on  his  side  on  the  eot  (Fig, 
272).  To  the  limb,  at  the  wrist  or  elbow,  is  attachc<l  a  weight  of 
about  ten  pounds,  and  tlie<'ot  is  raised  ii|ion  blocks  so  that  the  arm  will 
hang  free  of  the  floor.     In  a  few  ntimites,  never  more  than  six  in   my 
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exjRTicnrf,  rwliictifin  of  the  dislocntinii  takes  place  r)iiietl_v  and  without 
iviiti  during  the  waitini^.  ItiMcad  uf  a  eot,  the  pntient  niiglit  iH-rhaps 
hc>  put  uptjii  two  tahle.-i  [)laa>d  end  to  end  so  that  the  bixly  would  rest 
on  f)ne  and  the  head  mi  tlie  other,  the  arm  hanirinij  down  l)etwcen,  but 
possibly  the  laek  of  snii<;  snpjiort  of  tlie  slimildcr,  and  the  coiiseipieiit 
tiiuscnlar  elflirt  to  maintain  tlie  position,  woidd  interfere  with  succm^ss 
iir  at  least  delay  it.  C'imtinuons  traction  by  Iiuiia-niliber  or  a  weight 
and  ptdley,  as  described  on   paijc  445,  aet:<  in  the  same  jientle  manner. 

Another  modification  is  the  so-e^dled  '*  jieiuM-Miiliodc"  wtnch  occu- 
pies a  jKisition  interniedi;ite  lietween  the  above  and  the  foliowinfj 
method,  hyi>er-eli'vation  of  the  arm,  and  in  wliicli  the  weight  of  the 
[latient's  liody  is  used  to  make  the  tniction.  TUv  juiiient  is  laid  n|)oii 
the  floor  I m  the  sound  side,  and  an  assistant,  stamliiig  iipnii  a  stool, 
grasfis  tlie  dislocateil  arm  and  litis  the  shoulders  from  the  flo<jr  while 
the  surgeon  presses  the  head  of  the  bone  towanl  its  socket.  If  a  greater 
weight  is  needed  another  assistant  nnses  the  feet  so  that  the  body  is 
wholly  olftlic  Hoor,  or  presses  downward  ag;iinst  tlie  side  of  the  chest. 
If  a  snUiciently  robust  assistant  is  not  al  hand,  or  if  the  effort  is  to  be 
pr(>long<'d,  the  suspension  may  be  made  l)y  means  of  a  rope  attached  to 
the  arm  above  the  eltxuv.  liardenheuer  says  that  Simon  reduced  by 
this  means  a  disloe^ition  that  had  e.\iste<l  for  a  year  and  tliree-<piarters. 

Traction  Upward.  In  this  method  the  arm  is  i-aised  besi<Ie  the  head 
.•unl  dnuvn  upon  while  conntiT-e\tension  is  made  by  the  hand  or 
foot  n()on  the  to|i  of  the  shoulder.  Diiphiy,  following  jMalgjiigiie, 
speaks  of  it  in  rather  exaggerated  terms  as  the  only  ratiimal  ntethod, 
Ijeeaiise  it  relaxes  all  the  muscles.  The  dilTerence  l)etvveen  it  and  trac- 
tion at  right  angles  to  the  body  is  more  ai>parent  than  real,  becausi-  the 
further  elevatiuu  of  the  arm  is  effected  by  a  change  in  the  ]H>sition  of 
the  soajnda  n]iou  the  chest,  without  change  in  its  relations  to  the 
humerus.  The  method  which  was  known  loCelstis  ai\d  jwacttsed  by 
lininus  in  the  ihirtcenlh  century,  was  extensively  used  in  England  in 
the  last  century,  but  is  more  particularly  connected  with  the  name  of 
Mothe  in  France,  and  of  Kliige  in  <}erniany.  Malgnigne  s'lys  that 
he  himself  reinvented  it  for  the  fourth  <vr  fifth  time  in  1828  as  the 
result  of  experiments  upon  the  cadaver.  It  has  commonly  been  com- 
bined in  practice  with  some  form  of  the  method  trcxt  to  be  <leseril>ed, 
the  Ixisi-iilr  of  the  Freiii'b  arid  <reruuin  authoi-s,  tbnt  in  which  the  head 
of  tlie  bone  is  pressed  outward  by  phteitig  a  I'ulcrum  high  up  in  the 
axilla  and  then  swinging  the  elbow  in  toward  the  liody,  and  Iuls  alw 
been  frecpiently  .sn[iplemented  with  external,  followwl  by  internal, 
rotation. 

Ill  its  .■>iiiiplcst  form,  as  drscrilicd  by  Rransby  Cooper,  the  patient  is 
placed  upon  his  back  on  thi*  bed  or  taide,  and  the  surgeon  silling  l)e.«ide 
ids  head  draw-,  the  ili^ilocatcd  nrni  u(>ward  with  one  band  anti  fixes  the 
scapula  with  the  odier;  the  counter-extension  may  he  aided  by  a  long 
bandage  or  towel  j)assiug  over  the  shoulder  and  fixed  by  both  ends  to 
the  font  of  the  bed.  .\f^er  re<luctinn  has  taken  pl.'ice,  and  while  the 
arm  is  being  lowered,  (he  head  of  (he  bnmerus  should  be  held  in  place 
by  direct  pressure  iijion  if. 

when    more  force  was  needed,  was  to  rest  t" 
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patient  on  the  Miinr,  and  lift  (Ir-  arm  directly  upwanl  with  hnlli  hands, 
cminter-pxtt'iisiun  being  made  l>y  the  weight  of  the  ImmIv  and  aided,  if 
necessiirv,  by  pressure  made  upon  the  aeromion  by  an  assistant.  If 
this  failed  and  he  wished  to  try  more  fi)rce  before  resorting  to  the 
(xtMculi;  he  niaile  the  patient  stiuul  beside  a  door  and  nuM/d  the  arm  to 
a  vertical  positiun  Ity  means  of  :i  strong  b:ui<l  made  fiist  at  tlie  wrist  or 
elbow  anil  carried  over  the  to|)  id'  the  door  ;  then  the  patient  wsis 
directed  to  bend  Ins  knees  until  the  wt;ight  of  bis  body  should  be 
entirely  siipjiorted  by  the  tlisloeated  ariu,  ami,  in  nd<litiii)),  the  surgeon 
contribute*!  his  own  weight  by  clasping  his  hands  over  the  patient's 
acromion  and  kneeling  liesith;  liiuj.  The  addition,  as  pro])osed  by 
Laeoiir'  in  1.S47,  of  external  and  internal  rotation  to  the  vertical  trac- 
tion, has  added  to  its  elHeiency. 

The  chief  objection  to  this  metliod  is  that  mention<'d  in  connection 
with  the  prceeeding  one,  that  of  the  risk  of  iujuriug  the  maiit  vessels 
iu  the  axilla  Ijy  unduly  stretching  them  around  the  bead  of  the 
humerus,  and  it  is  even  greater  here  because  the  elevation,  or  abdue- 
tioti,  is  made  without  preliminary  tractir>n  to  bring  the  head  nearer  the 
socket. 

Another  objectiim  is  that  it  is  likely  to  increase  (he  laeenitioii  of  the 
capsule  and  of  the  subscajmlaris  and  thereby  promote  recurrence  td'  the 
dislocation. 

Traction  with  Leverage.  This  nietluKl  diflPers  from  that  of  traction 
downward  and  outward  in  the  addition,  or  the  sid>slitution  for  ilirect 
co!i]itative  pivssirre  l)y  the  hauds,  of  a  leverage  movement  in  which 
the  head  id'  the  bone  is  forced  outward  by  the  adduction  of  the  liudi 
over  a  fulcrum  placed  in  the  axilla.  Tlie  fidcriuii  is  usually  the 
closed  Hst  or  the  lieel. 

When  the  hand  is  used  traction  is  made  outwanl  and  downward  by 
an  assistant,  and  wluti  the  head  of  the  bone  ha^  been  move<l  suHi<'icntly 
far  the  surgeon  j>!ai'cs  his  eloscil  list  well  up  in  tlie  axilla,  and  the 
assistant,  still  maintaining  the  traction,  swings  the  arm  toward  the  side 
(adduction],  sometimes  combining  with  it  moderate  rotation. 

The  Heel  in  the  Axilla.  This  method,  geneiidly  known  as  Sir  Astiey 
Cooper's,  but  really  dating  back  to  the  time  of  Hippocrates,  was  in 
verv  general  use  iu  l"'ii!rlaii(l  and  America  until  tjuite  recently.  It  is 
unfortunately  responsible  for  not  a  few  more  or  less  .serious  iiijiiries  to 
the  bloiMlvessels  an<l  nerves  of  tiie  axilla. 

The  patietit  is  ])laccd  upon  his  back  on  a  bed  <ir  sofa  and  a  towel  or 
stout  bandage  made  fast  to  (he  arm  above  the  elbow.  The  surgeon, 
facing  him,  seats  himself  upon  th<'  side  of  the  bed  and  jdaces  the  heel 
of  one  foot,  from  which  the  shoe  has  been  removed,  well  up  iu  the 
axilla  against  the  head  of  the  hnmi'riis  and  then  makes  traction  duwn- 
waril  upon  the  towel  and  maintains  it  until  the  bone  is  felt  to  slip  itrto 
place.  Rcmend)ering  that  under  these  conditions  tniction  U]iou  the 
iuwncru.s  is  directly  transmitted  to  the  scapula  through  the  already 
tense  eajisule,  it  seems  probable  that  the  method  owes  its  eHieiency  to 
the  action  of  the  bee!  as  a  we<lge,  widcb  by  being  forced  iu  between 
the  thorax  and  the  humerus  presses  the  latter  directly  outward.     If 

'  r.uTOur:  iUm.  do  Ctiirurgii',  1847,  vol.  i.  p.  387. 
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the  traction  is  miwlc  tit  first  in  w  tliri'diori  inclined  uwav  from  tlie  l>ody, 
and  tlien  i>n)tiglit  more  nearly  pariiilel  to  it,  the  ineclianical  effect  is 
the  same  as  when  tlie  fist  is  nstni  as  alMive  dcscrihcil. 

It  may  ix;  proper  to  employ  tiiis  method  if  no  more  force  is  n.scd 
tlnit  can  be  exerte<l  by  tlie  snrgtM)n  liiinself,  although  accidents  have 
liu[iiiciicd  even  under  such  circumstances,  but  it  is  certainly  dangerous 
and  inipro]HT  to  employ  it  with  the  pulleys  or  assistants,  and  still  more 
so  to  substitute  an  iron  plug  for  the  licel  as  recommended  and  prac- 
tised by  Skey.  The  large  vessels  and  nerves  lie  upon  the  inner  side 
of  the  licad  of  the  humerus  and  are  exjxised  to  be  conipressefl  between 
it  an<i  the  hcd  and  thus  directly  bruised  or  so  lidd  fast  that  they  may 
be  overstretched  and  torn  as  their  distal  portions  are  tii-.iwn  dowuwartl 
in  tlie  sliding  of  the  soft  parts  <if  the  arm  toward  the  cHhiw. 

Forcible  Traction.  If  more  iorciblc  traction  is  needed  than  can  be 
nuide  in  tlie  methods  alreaity  dcscrilicil,  resort  should  be  had  to  the 
pulleys  or  esjiccially  constructed  apjiaratus.  The  pulleys  are  ma<le  fast 
to  the  arm  above  the  elbow  by  a  broad  leather  batid  buckled  lightly 
around  it  or  by  a  straj)  or  band  ma<le  fast  by  several  turns  of  a  wet 
bandage ;  it  is  necessary  to  secure  it  tightly  to  the  arm,  for  this  does 
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not  increase  the  bruising  canswl  by  the  tractiim,  and  if  it  should  slip 
the  .soft  parts  might  be  .seriously  torn.  As  a  further  precaution 
against  slipping  the  forearm  should  be  bandaged  ami  the  elbow  fixed 
at  a  right  angle.  It  is  also  advisible  to  infer|M)s«.'  a  dynamometer 
between  the  pulleys  ami  the  limb  to  indicate  the  amount  of  force  that 
is  being  em|)lovcd,  and  a  pair  of  "liberation  force|)s "  to  allow  the 
traction  to  be  suddenly  relaxed  and  the  position  of  the  arm  changed 
(Fig.  273). 

The  s[)ccial  instruments,  of  which  the  most  elaborate  and  ingenious 
are  made  in  France,  are,  in  the  main,  moditications  of  the  "a<ljnstcr" 
invented  bv  IV.  Jarvis,  of  Pnrthiiid,  < 'onnectieut.  They  winsist  of 
two  bars  movable  upon  each  other  by  a  rack  and  |iinion,  one  of  which 
is  ma<le  fast  by  a  leatlier  bracelet  to  the  lower  part  of  the  arm,  and  the 
other  to  a  ring  or  crutch  that  fit,s  against  the  scapula.  A  dynamom- 
eter indicates  the  force  exerted,  and  a  cjiteh  .seta  it  instantly  free  at 
will.  The  instruments  are  ex|K'nsive,  tbe  occasions  for  their  use  are 
rare,  and  the  methoil  is  dangerous. 
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Reduction  by  Manipulation.  (H<itjition.)  It  lias  l>eon  already  nieii- 
tioiHil  lliat  rotation  ip("  tlio  arm  lias  Imig  been  used  in  connection 
■with  tlie  various  metlimls  ot'  extension  to  eH'eot  rt-dnction,  and  it  also 
.ijipears  tliat  from  time  to  time  men  have  sotiffht  to  re<lnce,  and  sonie- 
tifnes  witli  success,  liy  moving  the  linili  in  various  directions  witliout 
ihe  aid  of  nuicli  tnietion,  hut  it  is  only  within  the  |iresent  eenturv  that 
nu'tlKxls  of  ntanijKilatiun  founded  npon  a  eorreet  a|)]ireciation  of  the 
oljstacles  au<l  of  the  means  hy  which  they  may  he  overcome  have  heen 
devised  and  jiraelised  with  iuteilijjeiice  and  success.  Rotation  inward 
was  long  em|)loyed  as  the  final  nianu'uvrc  to  turn  the  head  of  thehnno 
into  the  socket  after  it  liiid  l)cen  hnmg'ht  o|)|»>site  it  hy  traction,  and  it 
still  constitutes  t!ie  final  ste[>  in  the  |>iire  riii»ni|Hdative  tnetliod.  Exter- 
nal rotation  durinji  traction  was  first  etn|)loyed  under  the  influence  of 
various  ideas  concerning  the  part  taken  hy  the  muscles  in  o])jK»sing  the 
return  of  the  bone,  or  to  dislodge  the  head  from  its  position  beiiind  the 
lip  of  the  glenoid  fossa  ;  then,  in  the  liglit  of  more  accurate  knowleilge 
of  the  influence  of  the  untorn  pttrtiou  of  the  capsule,  it  heeanie  the  first 
step  in  the  methods  of  reduction  without  traction. 

Fio.  274. 


Koclier'a  method  of  redaction  b;  manipulation :  lat  movement,  uuiwunl  rotation.    (Cepti.) 

Of  tliese  methods  the  one  that  is  most  highly  esteenie<1  ami  generally 

riractised  is  that  recomnieniled  hy  Prof.  Koc.hcr,'  of  liern.  The  fol- 
owing  deseri[(tion  is  taken  from  one  given  at  the  Surgical  Congress  in 
Loudon,  and  pulili.^hed  hy  liis  ])U|iil  C'e]tpi  in  t!ie  Revue  dr  Cliinirtfie, 
1H,S2,  p.  H-'A  :  "  In  the  suhcorarMiid  dislocation  the  posterior  pirtion 
of  (lie  capsule  an<l  llie  tenihins  of  the  posterior  scapular  muscles  which 
cover  and  strengthen  it  are  nntorii  and  are  stretched  over  the  glenoid 
ro.s.s!i.  The  inferior  portion  of  the  tsipsule  which  forms  the  lower  lionler 
of  (he  rent  is  al.so  very  tense.  Hut  the  tension  is  greatest  at  the 
u]ipcr  part  of  the  cjipsule,  and  es|>ecinlly  hetweeii  the  long  tendon  of 
the  hiceps  and  the  u])]>er  honler  ttf  the  snliscapularis,  where  it  is 
reiiiforee<l  by  (he  fibres  id'  the  <'onico-humeral  ligament.     Thi.s  jxirtion 

■  KiM-lipr:    Itcrlin.  klin.  WocheoRCbrift,  1870,  No.  9,  and  Volkmson's  Sammlung  klin. 
Vortriigc,  No.  83,  p.  (ill. 
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of  the  «i[>sule  is  twistcil  iit  the  <lisl(K'ati<in,  ami  strctchcil  in  tlie  form 
of  a  sioliil  I'onl.  If  now  tlte  iiimuTiis  is  rotiitod  externally  imtil  the 
fl»!Xi'<l  foreiirni  is  tiirn<'<l  (iirrctlv  initwani,  this  cord  will  heat  the  j^inie 
time  rotate<l  outwani,  the  posterior  part  of  the  capsule  will  be  wi<lcl_v 
removed  from  the  fossa,  and  tlie  rent  in  the  capsule  will  ga|ie  ;  but  the 
head  of  the  hnuicrus  will  still  remain  solidly  lixe<l  apiinst  the  anterior 
edpe  of  the  [glenoid  fossa  liecan-^e  the  upper  and  lower  portions  itt'  the 
capsule  have  not  hecn  relaxed  hv  this  niovi'ment.  It  h  only  wlien 
the  elhnvv  is  cnrried  forward  and  raised  in  the  sagittal  plane,  while  the 
arm  is  still  held  in  external  rotation,  that  the  npi)er  part  of  the  capsule 
is  seen  to  relax,  and  the  head  of  the  humerus,  thanks  to  the  tension  of 
the  lower  portion  which  kec|>,s  it  from  moving  forward,  to  enter  its 
socket.      Rotation  inward  then  completes  the  reduction." 

The  method  mav  lie  lovmidated  in  di^tail  as  follows  (Figs.  274,  275, 
ami  27()).     DibhH'ation  oi'  the   left   shoulder.     The  patient  is  seutcd, 


Kui,  275. 


KnrliiT's  iuC'IIi'hI  .if  rt'thu'tioii  ■  M  uiuvviiieiil,  ulcvaliou  of  elbow.    (CBTO.) 

and  the  surgeon,  kneeling  heside  him,  flexes  his  elhow  at  a  right  angle 
and  presses  it  with  his  right  hand  against  his  side  ;  then,  holding  the 
elbow  firmly  in  place,  he  slowly  and  steadily  moves  the  wrist  «iut\vard 
with  his  left  hand  (external  rotation  of  tlie  humerus)  until  the  forearm 
stands  directly  oiilward  from  the  side  of  the  l)od\-  ;  if  this  is  stronglv 
resisted  the  pressure  must  he  steadily  maintained  until  the  resistanw 
yields.  The  cvidenee  that  the  inoveiiieut  has  acconiplished  what  was 
expected  of  it  is  the  appeaninee  of  greater  fulness  of  the  outer  delti^id 
region  ;  if  this  does  not  appear  the  attempt  will  fail.  Then,  still  main- 
taining tlie  external  rotation  of  the  arm  and  the  flexion  of  the  ell)«iw, 
the  surgeon  moves  tiie  elbow  forward,  or  forward  and  slii.ditlv  inwarti, 
until  the  arm  is  liori/.ontal  ;  during  this  movenjent  the  fulness  fif  the 
outer  <leltoid  region  l)c<'()mes  more  marked,  and  at  its  ternjination  the 
manieiivre  is  completed  hy  rotating  the  arm  inwanl  and  bringing  the 
hand  to  the  opjxisite  shoulder.  The  hone  may  .slip  int<i  plnce  during 
the  second  movetnent.  ch'vafioii  of  the  elbow.  Hirect  traction  ont- 
ward  of  the  upper  einl  of  the  bone  by  a  bandage  in  the  axilla  is  w)m«- 
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times  Iit>l|)ful,  aiul  I  liave  woiiicliiuos  ("ouiu]  it  advantageous  to  niuke 
firm  |)re!<surc  (lowiiward  at  tlie  clliow  (tnictimi  in  tlie  long  uxIh  of"  the 
arm)  (hiring  the  movement  of  out  ward  rotation. 

Thu  nit'tliod  as  tiius  desrrilicd  is  a[»|)]i<.-al)!(.'  to  those  ca-ses  in  which 
the  displacement  is  neither  very  far  irnvanl  nor  low  (hiwri,  in  short, 
to  the  higher  I'ornrs  of  tlie  siilicoracoid  \arietv  ;  and  as  it  depends  lor 
its  sue^'ess  M|mhi  the  resistance  of  the  unlorn  portion  of  (he  capsule  it 
will  fail  whenever  the  capsule  is  very  extensively  torn.  When  tlie 
displacement  is  far  inward  or  low,  traction  ujxin  tlie  abducted  limh 
is  more  likely  to  succeed. 

Konig'  nuMlilies  it  for  tlie  lower  anterior  and  subglenoid  di>locitJioiis 
by  making  traction  in  alHltiction,  rotating  out  wanJ.  and  then  addiict- 
iiig.  'J'liis  la  nracticiilly  the  suine  as  the  nictlio<l  described  as  tracti<in 
downward  and  outward  and  generally  known  as  Lacour's  method  by 
mauipulatiun. 

Fio.  276. 


Kicker's  method  of  reduction :  ild  movement,  luHurU  rutiitlun  uiid  hiwcrinx  ofeltxnr.    (Ceppi.) 


Fanibeiif  stiidiefl  Koehcr's  method  exjverimentally  with  a  view  to 
determine  the  nieehanisrn  by  which  its  result  was  aeeomplisbed,  an<l 
reaelieil  the  conclusion  that  the  eflicient  agent  was  the  iintorii  posterior 
portion  of  the  cnpsule,  and  that  the  upper  portion,  the  cora<'o-humeral 
lig.itneut,  had  little  or  nothing  to  <lo  with  il.  He  showed,  experi- 
nicTilally,  that  when  this  latter  had  been  di\idcd  and  the  ]iostcrior  por- 
tion left  intact  the  inanouvrc  would  still  cOccl  reduction,  but  that  when 
the  |)osterior  jmrtion  was  divided  and  the  upper  portion  left  whole  it 
failed,  and  that  then  the  head  of  the  humerus  insteail  of  being  moved 
outv\!ird  by  the  external  rotatinn  simply  revolved  iiliout  the  hmgitu- 
dinal  axis  of  the  shaft.  His  explanation  is  clear  and  intelligible. 
According  to  it  the  approximation  of  the  elbow  to  the  si<le  tightens  the 

'  KniiiK:  Sporirl.  rhiriirgie,  3<1  t'H.,  vol.  iii.  p.  40. 
«  Kanilwuf :  Bull,  flu  la  Sue.  de  Cbir.,  18S5,  p.  395. 
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posterior  jmrtion  of  tlie  imjirstilo  wliere  it  extt-nds  between  the  jtosterior 
lip  ol'  the  glenoid  fos.sa  and  the  iinder  an<l  buck  part  of  the  neck  of 
the  liuniertis ;  this  prevents  tlie  posterior  surface  of  the  humerus  from 
nioviTig  inward  when  tlie  arm  is  rotated  outward,  and  consequently  its 
aitactiiiicnt  to  the  htiiiii'rns  serves  as  the  fixed  point  or  centre  about 
which  the  bone  rolls  ontuanl,  winding  itself,  as  it  were,  upon  the  «»])- 
sole.  Tlie  elevation  and  adduction  of  the  elbow,  turning  upon  the 
same  fixed  point,  then  thmws  the  bead  backwaixl  and  fiirtlier  outwarfl, 
and  finally  the  internal  rotation  unwinds  the  capsule  and  leaves  every- 
thing in  place. 

The  mi'tliod  is  !i|)[»!icable  to  old  a.s  well  as  (o  recent  ctises,  but  the 
danger  of  breaking  the  hiinuTus  during  the  sl■(^(>nd  step  — outwaril  rota- 
tictn — must  be  borne  in  mind,  e.-pccially  in  ehierly  patient.s. 

Hchinzingcr'amdlioil,  the  introduction  of  which  a|»pears  to  have  ante- 
dated Kocher's,  was  in  like  manner  based  u]nin  the  persistence  of  the 
posterior  portion  of  th(?  capsule,  but  differed  from  Koeher's  in  the 
seciind  and  third  steps  of  the  niaiueuvre.  lie  rotated  the  arm  outward 
until  the  hand  was  as  far  back  as  the  elbow,  aixl  then  either  pressed 
the  inine  upward  and  onlwani  into  place  by  direct  jiressure,  or  turnetl 
it  in  by  slow  internal  rotation  while  an  assistant  made  pressure  on  the 
inner  side  of  its  head  to  prevent  it  fnnn  slipping  back  into  the  position 
from  which  it  had  been  removed  bv  the  outward  rotation.  The  method 
is  favorably  spoken  of  by  several  of  the  later  (ierman  writers,  and  i.s 
thought  tf»  lie  especially  useful  in  rupturing  the  adhesions  of  old  dislo- 
cations without  the  risk  of  injury  to  the  vessels  or  nerves. 

C?iri>umduetion,  sometimes  known  as  Heine's  methfKl,  in  whit'h,  after 
fixation  of  the  scapula  as  f(tr  traction,  the  arm  is  slowly  abducted,  raised 
to  the  side  of  the  head,  inclined  sliglitly  liackwurd,  anil  then  brought 
forward  and  downward  across  the  face  and  eliest,  has  been  riK-om- 
inendi'd  and  usi'd  in  old  dislocations  ;  it  is  nndonbtcdly  efficient  in 
In'eaking  up  the  adhesions,  but  it  is  a  rough,  uncertain,  and  dangerous 
plan,  and  should  be  condemned. 

To  reca|>itntate,  the  treatment  of  a  recent  anterior  dislocation  of 
average  disnUicement  may  be  thus  summed  up:  Koclier's  method  may 
first  be  tried;  if  that  fails,  fraction  downward  and  outwai'd  by  one  of 
the  various  nictliods  sliuiild  be  tried,  the  elbow  not  being  raised  higher 
than  the  shoulder,  combine«l  with  direct  pressure  njion  the  liead,  or 
followed  by  a<l(hietion  over  the  fist  in  the  axilla.  If  these  also  fail, 
the  patient  sliotild  be  etherized,  and  the  attempt  repeated.  When 
those  rare  conditions  are  present  wliicli  make  reduction  otherwise 
impossible — interposition  of  ca]isiiie  or  tendon  of  biceps  or  suiis<'apu- 
laris — an  ojicn  arthrotoiny  is  justifiable  if  it  can  be  d<me  with  pro|>er 
prt'cautioiis  agjiinst  infection. 

In  older  dislociitions  the  same  plan  should  be  foUovvetl,  and  resort 
should  1k!  had  to  forcible  traction  only  after  other  measures  have  faile<l. 

Tlie  signs  of  a  successful  reduction  are  tlie  sound  that  is  usually 
heard  when  tlie  bone  slips  into  place,  the  restoration  of  form  and  func- 
tion, and  the  diniiiintton  or  cessatii>n  of  pain.  The  sound  is  not  always 
heard,  and,  on  the  other  hand,  a  similar  s<innd  may  be  caused  by  the 
rupture  of  adhesions  or  by  the  slijtping  of  the   bones  upon  each  other. 
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Complete  restoration  of  form  is  the  best  evidence  ;  this  is  to  be  deter- 
mined by  an  examination  similar  to  that  employed  in  making  the 
diagnosis  of  a  dislocation  and  by  attention  to  the  same  signs.  The 
reduction  may  be  incomplete  because  of  the  interposition  of  a  portion 
of  the  capsule,  or  because  of  the  presence  of  tissues  of  new  formation 
in  the  glenoid  cavity.  This  incompleteness  is  shown  by  the  abnormal 
projection  forward  of  the  head  of  the  humerus  under  the  acromion. 

After-treatment. 

After  reduction  has  been  obtained  it  is  highly  desirable  that  the 
arm  should  be  immobilized  for  two  or  three  weeks  in  a  position 
that  will  favor  the  speedy  repair  of  the  lacerations  of  the  capsule, 
tendons,  and  muscles ;  otherwise  the  joint  may  remain  in  a  con- 
dition that  favors  recurrence,  and  the  patient  may  suffer  much  in- 
convenience or  even  disability  in  consequence.  As  the  rent  in  tiie 
capsule  is  on  the  inner  side,  and  as  its  edges  are  sejiarated  by  external 
rotation  of  the  limb,  the  head  of  the  humerus  should  be  directed 
tf>ward  the  outer  side  (adduction  of  the  elbow)  and  the  arm  should  he 
kept  rotated  inward.  These  two  indications  are  met  by  binding  the 
limb  to  the  bwly  with  the  hand  resting  just  below  the  opposite  clavicle. 
Fixation  may  be  made  by  a  silicate-of-soda  or  plastcr-of-Paris  dressing 
or  even  by  simple  bandages,  but  the  most  convenient  and  effective 
dressing  is  a  strip  of  adhesive  plaster  arranged  as  follows  :  beginning 
in  front  at  the  clavicle  it  is  carried  over  the  shoulder  and  down  the 
back  of  the  arm,  then  under  the  elbow  to  the  back  of  the  forearm,  and 
along  the  latter  and  the  back  of  the  hand  to  aiid  over  the  top  of  the 
opposite  shoulder.     A  small  pad  of  absorbent  cotton  or  lint  should  l)e 

!)laccd  in  the  axilla  and  between  surfaces  of  skin  that  are  in  contact, 
[f  the  patient  is  unrnly  a  second  band  may  be  placed  circularly  about 
the  iKMly  and  lower  part  of  the  arm.  This  dressing  should  be  retained 
for  two  or  throe  weeks,  and  the  arm  carried  in  a  sling  for  a  fortnight 
longer.  If  passive  motion  is  made,  abduction  and  external  rotation 
should  be  avoided. 

For  complie^itions,  accidents,  prognosis,  and  the  treatment  of  old 
dislocations,  see  Chapter  XLIV. 


CHAPTER  XLITI. 

DISLOCATIONS  W  THE  SHOULDER.— (CoNTisrED.) 

Downward  DiiilocatioiiH :   Subglenoid,   erectn,  8ubtricii>itul  — Posterior    Disloca- 
tions:  Subacromial,  subspinous,  upward  dislocations. 

DOWNWARD  DISLOCATIONS. 


1.  Subglenoid. 

Untvicr  this  title  arc  ln'n-  iiiciink'tl  tiioso  rare  rases  in  wliicli  the 
lieiid  ol'  till'  hiiiiieriis  is  (:lis|)l:i<x'd  dircctlv  downward  upon  the  tendon 
of  the  lutiir  head  iti'  liic  trieefis,  and  tlinse  more  frefjiient  ones  in  wliieh 
it  is  eiigaijed  uiider  the  lower  and  inner  edjfe  of  tlie  plenoid  eavity, 
and  rests  against  the  Jlatleucd  njijier  juirtion  of  the  axillary  border  of 

the  scapnla  (»n  the  inner -iide  of 
Via.  277.  the  tendon  of  the  trieeps.      As 

explained  in  eonneetion  with 
the  elassification  given  in  the 
precediiiL''  ehapter,  the  name  is 
here  restricted  to  a  portion  of 
those  eases  which  are  termed 
siibjrlenuid  hy  most  Engli.sh 
and  .\m<'rie;in  authors,  to  tlioso, 
namely,  in  which  the  head  of 
the  hone  is  low  in  the  axilla. 
Uy  some  tlie  tertn  isstill  further 
restricted  in  use,  and  is  applied 
only  to  tiie  (irst  of  the  two 
forms  above  mentiontnl,  those 
in  which  the  head  is  displaced 
directly  duwnwnni  u])on  the 
tendon  of  the  triceps.  .\!thon^>-|i 
it  is  denied  hy  some  on  theo- 
retical jri^»iiruls  that  this  forn) 
can  exist,  yet  it  must  he  ad- 
mitted not  otdy  as  [lossihle,  hiif  as  Finvinj;  heen  netmdly  observed,  on 
the  eviih'Uce  of  several  observers  who  fully  inHlerstoml  the  point  in 
disjiute.  Von  Pitlia  (quoted  by  Hanlcuhcner)  s;tys  that  he  had  seen 
it  only  in  eas<>s  in  wliicli  he  had  tin'  op])ortnnity  to  examine  the  patient 
immediately  after  the  accident,  and  before  any  movements  had  been 
communicated  to  the  limb  or  attempts  made  to  reduce.  He  believes 
that  the  Iiead  can  be  easily  disjdneed  from  its  new  position,  and  moveti 
upward  and  forward,  the  dislocation  beinij  thus  transformed  into  a  sul>- 
coracoid,  hy  involuntary  or  comnumieated  movements  of  the  arm,  or 
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even  by  iinisfiil:ir  actirm.  Tillaux  '  observed  this  tninsfnrmation  in  a 
cai^t'  wliile  lie  was  preparing  to  make  a  east  of  tlie  limb. 

Two  varieties,  represent iiiji  extreme  displaeeinents,  antl  cliuraeterizeiJ 
by  exce})tioiial  syiiiptoiiis,  the  luMtlio  vrcrta  and  the  m(j(ricij/il<i/  {'!), 
will  he  sepaiiUely  deseribcd. 

This  fbriit  of  disloeation  was  stndii'd  esperimentallv  by  Malle.' 
Goyniiid,^  and  Panas.'  They  f'uuiu!  that  if  tlie  seapida  was  fixed  and 
tlie  arm  was  firmly  elevntetl,  tbc  beiul  nf  tlie  iiiimi'rns  presentrd 
throitgli  a  large  rent  in  the  ea[)sule  between  the  sul(sca|ndaris  and  the 
l()np  head  of  the  trieeps,  and  tliat  if  the  arm  was  tlien  Inwereil  the 
head  would  often  return  to  its  .soeket,  but  that  if  it  was  twisted  out- 
ward wliile  being  lowere<l  the  dislonition  would  pei'sist.  The  lower 
border  of  the  snbsciipuhiris  was  always  found  torn  anil  its  uiitorn  )nir- 
tion  resle<l  upon  the  iip|>er  snrfaee  of  the  head  ;  and  Malle  elaimed  ihat 
in  ortier  to  pntdiiee  the  disloeation  upon  the  cadaver  it  «as  neees>arv 
to  divide  the  portion  of  tiie  capsule  between  the  aeruniion  and  the 
lesser  tuberosity. 

The  eause,  with  the  single  execption  of  Di'sjiult's  doubtful  ease,  in 
wliieh  tlie  injury  was  snitl  to  have  been  jirndneed  by  a  fall  U[ion  the 
shonhler,  har-  always  been  (he  foreible  elevation  of  the  arm,  as  in  a  hill 
through  a  narrow  opening  or  iij>on  the  extended  elbow,  by  a  Imrse 
throwing  nj)  his  head  while  being  led  by  the  liridle,  or  as  in  Ciovr.tnd's 
ease  of  a  woman  who,  having  fiillen  to  the  ground,  had  her  arm  dislo- 
ciited  by  a  passer-by  who  songht  to  niise  her.  In  one  of  Tillaux's 
ai.ses  a  young  girl  dislocated  her  shoulder  by  su<h!enly  rai.siiig  her  arm 
while  playing  at  nKpiettes. 

The  rent  in  the  capsule  in  the  specimens  prndiieed  experimen(ally 
ha.'*  alway.s  been  comparatively  .'^mall,  and  situated  in  the  lower  and 
inner  portion  between  the  trieeps  ami  the  sul)si".i|iularis,  and  differs 
from  that  of  the  subcoraeoid  form  in  not  extending  so  far  upwar<l 
along  the  anterior  edge  of  the  glenoid  cavity.  In  a  spccinicn  preseittcd 
by  Leroy  ■''  to  the  Sociele  Aiiatoiniipte  the  lesions  were  identical  with 
those  produced  experimentally.  The  itpt>er  part  of'  the  ciijisnle,  includ- 
ing the  insertion  of  the  sujiraspiiialus  and  infrasjiinatiis  nniseles,  was 
torn  away  from  the  humerus,  from  the  anterior  border  of  the  bicijiital 
groove  to  the  tendon  of  the  teres  minor,  a  distance  of  four  centinielrcs  ; 
in  till'  lower  portion  was  the  usual  rent,  two  and  thrce-rpiarters  inches 
long,  extending  from  the  tendon  of  the  teres  minor  inward  and  then 
n|)vvard  along  the  anterior  border  of  the  gleiioi<l  cavity.  The  head  of 
the  hnnierus  lay  upon  the  axillary  border  of  the  s<'apula  one  inch  below 
the  anterior  border  of  the  coracoitl  process,  tlie  limb  being  so  far  rotated 
outward  that  the  internal  cjiii-oinlyle  was  directed  forward,  and  the 
greater  tuberosity  rested  against  the  anterior  lip  of  the  axillary  border 
and  the  adjoining  portion  of  the  neck  of  the  sca|iula.  Tin-  ."^ub.-eajtu- 
laris  was  jinshed  upward  and  nverla]>|»ed  the  head.  In  another  reported 
to  the  same  society  by  Bouygues,*  tlie  head  of  the  humerus  lay  below 

'  Tlllanx:  Anat.  tiipoKrupIiiiiiU'.  p.  ,'>.■«!. 

»  Malle:  Bull,  do  I'.^cimI.  dc  Mo<l.,  Paris,  I«38,  vol.  ii.  p  Sill. 

»  floyniml  :  Mfn\.  dv  ta  Soc.  dc  Chir.,  18-17,  vol    i   p.  21. 

'  I'aiias:  Diet   dc  MM.  ct  t'liir.  pratit)UfS,  art.  Rpaulr.  p.  4B2. 

»  Leroy  :  Bull,  dc  la  Soc.  Aimtoiuique,  ISH,  p.  102.      »  Bouygtiwi ;  Ibid.,  18Sfl,  p.  581. 
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am!  in  frfnit  of  tlie  glenoid  fossa  and  liciieatli  tlic  imtarn  Bubsciipnlans, 
tlie  atiatiiinicai  neck  restinj^  on  tliu  uxillarv  border  uftlie  !<eaj)iila  and 
the  lower  part  of  i\w  libro-cartiUiginous  rim ;  tlio  iipjitT  jmrtiun  of  the 
gr«ater  tuberosity  wa*  brokfn  olf. 

Ill  a  case  repfjrted  by  JiVssel '  of  subglenoid  dislnratioii  caused  by  a 
fall  from  tlu'  s<>cond  story  of  a  house,  in  which  death  followed  on  the 
second  day  in  iMjiiseqnonce  of  an  asso<;iated  fracture  of  the  skull,  the 
fo!h)wiug  conditions  were  found  :  The  siiiiscapuliir  artery  was  entirely 
t«rn  across.  The  head  of  the  huiiicnis  lay  lietwcen  the  partly  torn  sub- 
soapiilaris  niusele  and  the  triceps  "  »ii>nii  tlie  triangular  surface  of  the 
lower  border  of  tlie  scajiula  directly  below  the  glenoid  fossa."  The 
capsule  was  entirely  torn  from  the   humerus,  the  subscapularis  waa 

I-'io.  278. 


Bubglonoid  dlalocatlon.    (From  ■  pbotognpb.) 

pushed  upwanl,  the  edge  of  the  gh'iTnid  fussii  was  a  little  broken  at  its 
widest  part,  ami  the  upper  and  iiiidiUe  facets  of  the  greater  tuberosity 
were  broken  off,  the  line  of  fracture  running  into  and  ojiening  the 
bici|iital  groove. 

Ill  S<^'di Hot's  case,  quoted  by  Malgtiigne  as  of  this  kind,  the  condi- 
tions were  rpiite  o.\'ee|)tionul  ;  abduction  was  .so  marked  that  the  arm 
was  held  altiiiist  horizontal,  the  head  id'  the  huinerns  was  situated  lialf 
an  inch  l»elow  tlie  glenoid  fos.<a,  resting  against  the  scapula,  but  also 
engaged  between  the  lati-^sitniH  ihirsi  and  teres  major  in  front  and  the 
triceps  behind. 

Apparently  the  failure  of  the  liaul  to  rise  as  usual  to  the  level  which 

■  Joasel :  Doulscbe  Zttitaclirifl  fur  Cbirurgie,  1S74,  vul.  iv.  p.  124. 
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would  make  tlie  dislocation  sulx;oraooid  is  due  to  the  resistance  of  the 
untorn  ixirtion  of  the  ea{>8ule  on  the  inner  side  ;  niid  the  greater  abiiuc- 
tion  of  the  limb  is  due  to  this  retention  of  tlie  head  at  a  lower  level, 
for  the  untorn  outer  portion  prevents  the  shaft  from  sinking  unless  the 
heud  correspond  in  j;l\-  rises. 

Symptoms.  The  Hatteninp  of  the  outer  portion  of  tlie  .'^honlder,  (he 
prominence  of  tlie  acromion,  and  the  iilidiiefioii  of  the  elbow  are  all 
more  marked  than  in  the  subcoraeoid  dislocation  ;  and  the  axis  of  the 
arm  prolonged  iiy  the  eye  in  front  passes  below  and  to  the  inner  side 
of  the  fileiiuid  cavity.  Measured  in  partial  abduction  IVom  the  aero- 
miiiii  tr»  the  elbow,  the  arm  appears  loiis;er  than  its  fellow,  anti  this 
elongation  may  not  give  place  in  complete  horizontal  abduction  to  a.s 
iiiuch  shortening  as  is  funud  in  the  subcoraeoid  form.  The  head  of 
the  humerus  can  be  plainly  felt  in  (he  a.xilla,  and  is  sejMmUed  from  the 
coracoid  process  by  an  interval  of  from  half  an  inch  to  an  inch. 

Tlie  differential  diagnosis  frum  suliconicoid  dislocation  is  made  by 
recognition  of  the  position  of  the  head  below  (he  glenoid  fossa  ;  the 
corriiborativc  syiiiiitoms  arc  the  more  marked  Hatteiting  of  the  deltoid 
and  its  angle  with  the  arm  anil  the  wider  abduction  of  tlie  elbow. 

Treatment.  Theoretically,  the  position  of  the  head  below  the  glenoid 
fossa  suggests  that  (rai-tion  should  be  made  upward  and  outward,  the 
elbow  being  raised  above  (he  shuidder,  and  this  jilan  is  generally  recom- 
mendetl  and  usually  successful.  The  objection  to  it  is  the  aildeil  risk 
of  doing  injury  to  the  bloodvessels  in  the  axilla  by  overstretching  them 
anmntl  the  head  of  the  humerus,  as  explained  in  (he  preceding  chapter. 

It  is  prudent,  therefore,  that  a  trial  should  first  be  ma<Ie  of  the 
method  of  tlirect  reposition  (p.  5G4),  and,  that  failing,  of  tracti<m  in 
the  direction  of  the  arm  as  found,  or  with  a  little  more  abduction,  fol- 
lowed by  adduction  while  pressure  niitward  and  upward  is  made  ujion 
the  head  of  the  bone,  or  with  (he  fist  in  the  axilla.  The  reader  is 
referretl  to  the  preceding  chapter  for  the  details. 

2.  Luxatio  Erecta. 

This  striking  dislocation,  (irst  described  by  Middeldorpf,  and  his 
upil  Scharm  '  wIki  repoitcd  the  former's  two  cases,  is  characterized 
jy  the  marked  elevation  of  the  arm,  the  Ibrearm  usually  resting  on 
the  top  of  the  head,  a  position  from  which  it  cannot  be  lowered  with- 
out causing  great  pain,  and  by  the  prominence  of  the  head  low  in  the 
axilla.  Fk'sidcs  ft[idr|eld(trpf 's  two  cases  I  have  met  M'itii  the  descrip- 
tion <ir  mention  of  six  others  by  Huseli,"  Paiia.-,''  I/;iage,'  Alberti," 
Ilaunson,"  and  -ludd.'  and  a  reference  by  Hanlenlieuer,'  without 
details,  to  a  eas«'  reported  l)y  Berlin  and  two  cases  reporter!  by  Meyer. 
The  only  opportunity  for  direct  examination  of  the  j>arts  was  fnr- 

'  Mid<ti-Itlor[ir:  Hiiiiinu-  Europ(>i-niic,  IKW,  vol.  ii.,  Htid  .Sclmrni,  Dr  nova  bomeri  lazs- 
tioiiis  specie.     Hisiwrt.  biaup.  Iin«luii,  1859;  quotvd  by  AIlH-rti,  viile  infra. 

•  BuscIj:  Arcliiv  fiirklin.  <'liir.,  IBCS,  vol.  iv.  p.  30. 

•  Paniu :  Diet,  dr  Mtd.  cl  t'liir.  pn>ti(|Hrs.  art.  Epuute.  p.  40!5. 

•  IjanK<^''  Ni'W  York  Medical  Record,  1879,  vol.  xvi.  ji.  400, 

'  Alberti :  Deutsche  Zi-itsclirift  fiir  Cliir.,  1884,  vol.  xx.  p.  475. 

'  Banniion :  <A>iitnibl.  fur  Cbir.,  18!«,  p.  18. 

'  Jtidd  :  New  York  Mediriil  Journal,  OctolKT  19,  189,5.    *  Bardeiiheuer :  Loc  cit..  v<- '<V^'^- 
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iiislied   in  one  of  Midck'ltlorpfs  caries;  the  patient's   right  arm 
oiiiifflit  ill  somo  niaeliiiierv  and  he  was  whirled  around,  receiving"' 
addiiiori  to  tlie  di.slocation  a  wcmnil  of  tlie  dultdid  ;  tie  died  of  [nieniia. 


'11 


le  J5i'euler 


tiiheni.-itv  had    been   torn    t 


iV, 


liiiiiijj   attached   to   its 


three  riiuseh.'?,  and  tlie  aeroiiiion  was  broken.  S-harm  |)ri)diieed  the 
di>liH'ution  five  times  n|jiin  the  cuidaver ;  in  every  ease  the  snpraspina- 
tiis  and  infraspinatus  ninscles  were  torn  away,  and  in  two  there  was 
liartial  rupture  of  the  subsaipularis  and  jKH'toralis  major.  The  main 
liloodvessels  and  nerves  were  uiiiiijiired.  Xly  <jnly  knowledge  of  Mid- 
deldorpf's  «ises  and  S-harui's  exjieriinciita  eoines  from  the  brief  men- 
tion made  of  them  by  Aiberti. 

I*r.  Lunge's  ease,  in  whieh  the  dishu'ation  was  intraronieoid  rather 
than  subglenoid,  ditl^'ers  also  from  the  others  in  tlie  les.s  eomplfte  eleva- 
tion of  the  arm.  Hjirdenlieuer '  says  that  in  his  experience,  covering' 
about  four  huinlred  eases  of  dislocation  of  the  shoulder,  he  had  never 
eneouuteied  a  piuv  hixatio  ereeta,  but  he  hail  met  with  two  cases  in 
whieli  the  arm  was  aiiihicted  beyond  a  right  angle  with  tlie  body.  Dr. 
Larig<-'s  ease  iiiigiit  pro|)erly  be  regjirded  as  an  exee[itif>nal  form  of 
intraeoracoid  dislui'ation  interntediate  between  the  usual  form  and  the 
luxatio  ereoia. 

The  meeluinism  aj>|>ears  to  have  been  forcible  and  extreme  elevation 
of  t!ie  arm,  ciunbiued  in  otie  ciise  (Alberii%)  willi  a  IjIow  ujmui  the 
arm  from  above  di»wiiwanh  and  (he  elevtited  [tosition  after  dislocation 
was  [daiidy  ilue  to  the  tension  of  tin;  anterior  soft  parts  created  by  tiie 
shifting  of  the  centre  of  motion  to  a  point  so  far  below  the  glenoid 
cavity.  In  one  of  Meyer's  cases  tnentioned  by  Bardeidieucr,  a  woman 
sixty-two  years  old,  it  is  .siiid  that  the  dislorsififui  occurred  during  an 
epileptic  fit.  It  is  state<l  also  that  in  one  of  lije  ctL«es  "  J)aralysi3  of 
tfie  brachial  [ilexns"  p/rsisted  after  rcdiieti()n. 

The  method  of  reduction  ado|)feil  in  all  the  ca<<'s  was  clearly  the 
pro|u'r  one,  iu>t  only  because  it  succeeded  but  also  becijuse  it  corr<»- 
s|H)nded  to  the  anatomic^il  indications.  Traction  in  the  direction 
assumed  by  the  arm  drew  the  head  directly  back  towanl  its  socket  by 
tiie  route  along  which  it  had  es<'ii|M,'d. 


I 


4 


4 


3.  Snbtricipital  Dislocation  (?). 


Our  kiiowleclge  of  this  very  rare,  and  even  questionable,  form  is^ 
limited  to  a  single  douliti'ul  case  ol)served  clinically  by  Farabenf,'  and 
to  subse((Ment  experiments  made  by  him  upon  the  ciidavcr.  As  the 
luxatio  crccta  is  pmduced  from  a  subglenoid  by  exaggerating  the 
descent  of  the  head  of  the  humerus,  so  the  siditricipital  is  s:iid  to  be 
produced  from  the  ereeta  by  a  consecutive  displacement  of  tlie  heaii 
uftwanl  and  iiackwanl,  at  first  nnderncath  ami  tlu'n  behind  and  aljovi 
the  long  tendon  of  the  triceps,  a  displacement  etfected  by  the  descent 
of  the  elbow  in  front. 

The  case  was  that  of  a  sailor  who  injurcc]  bis  shoulder  while  at  sea  ; 
five  weeks  later  he  landed  at  rMu-deaiix,  and,  attempts  made  there  to^ 

■  Bardenhener:  Im:.  cit.  p.  300. 

«  Farabeuf:  Bull,  do  la  Soc.  de  CliirurBif,  ISTS,  p.  778,  and  1885,  p.  396. 


579 

rt'diic*'  liavinp:  I'nilci],  lit-  went  to  Paris.  Tlic  arm  was  alxliicti'd  atid 
carrii'il  t'urwani,  and  tliu'  licad  ni'  tlic  Imnicrii.s  rested  on  the  back  of 
tlie  scapula  two  tiiif;t'r-l)rr:tdlli.s  IhIow  the  angle  of  the  acroriiioii. 
Kcdiif(i<iii  was  tint  nlifaiiR'd. 

Ill  his  cxiiiTiniciits  iqmn  llie  ciidaver  Farabeiif  fiMiiid  that  af'lor  rais- 
iiiL'  iln-  anil  tiin.'ihlv  and  lliiis  loariiiir  tlif  fapsiile  at  its  lnwi'r  part  lie 
cniild,  by  a  vigorous  jiiivh  or  a  bhiw  nj)i>ii  the  elbow  with  a  inallct, 
make  the  head  of  tlie  liunierus  deseeiid  several  ceiitimetros  below  the 
gli-noid  ejivity  ;  if  tlu:n  the  arm  was  lowered  in  front  the  head  of  the 
bone  moved  liaekward  an<l  beeame  eng:igc<l  nnder  the  tendon,  whieh 
then  licid  the  arm  abdneted  and  direeted  forward  and  more  or  less 
rotated  inward. 

FaralR'iif's  ease  is  apparently  the  one  nientioned  by  Poinsot '  as 
S'biUeiiii'.s  and  as  having  been  examined  by  him.self  in  18M1.  The 
limb  was  theJi  in  slight  abduetion  and  invvanl  rotation,  the  elbow  and 
lingers  flexed  ;  niovemeiits  at  the  shoulder  were  alnio>t  eom|)li'tely 
lo.-t.  The  ease  is  dcseribi'd  by  Poinsot  as  one  of  dislocation  backwanl 
(suhacroiiiiid  or  siili>[>iii()ii.sl,  and  no  reference  is  made  b\-  him  to 
Fanibeiif's  opinion  concerning  it,  although  he  is  named  among  the 
surgeons  who  had  examined  it. 

Karabeuf  maintains  that  two  very  similar  cases  observed  by  Kiehet 
and  Bottey  and  named  by  the  former  rrtro-nxillni-i/  (see  Posterior  Dis- 
locations) were  really  exaui|>les  of  this  variety  described  by  him.  It 
.>;eems  more  [M'obable  that  Parabeiif  was  misled  by  his  ex]ierinient.-i 
and  that  the  three  cases  were  meri'ly  hiw  jiosterior  dishtcalioiis. 

Supposing  .sneli  a  c:ise  to  exist,  rednction  should  be  made  liy  first 
transforming  the  tHsiocation  into  a  hixatii.>  ereeta  liy  niising  tlie  elbow 
with  traction  (o  the  side  of  the  head,  so  as  to  bring  the  bone  from 
beneath  the  triceps,  and  then  reducing  by  direct  traction  upward. 

POSTERIOE  DISLOCATIONS. 


Subacromial  and  Subspinoaa. 

Disloeations  backward  are  divided  into  two  classes,  the  subacromial 
and  the  snbsj>inous,  aecording  as  the  bead  lie^  under  the  projecting 
outer  border  of  the  aentnii<m  or  further  back  below  tlie  s|)ine  of  the 
scapula,  respeetivcly.  A  variety  of  the  subaeroniial,  to  which  the 
name  nh-o-axilfanf  lias  been  given,  has  been  recently  obsi'rved  and 
ilescribcd  by  Kiehet  and  liottey. 

Altlioiigh  I  think  this  division  into  two  groups  is  (piite  generally 
aece]itcd  by  the  ])rofession,  yet  English  and  American  systematic 
writer?*  upon  the  subject  have,  as  a  rule,  refu.sed  to  adopt  it,  giving  as 
a  reason  therefor  tlx;  fact  that  the  two  differ  only  in  an  unimportant 
feature,  the  <legree  of  the  <lisplaeenieut,  ami  tliey  apjily  the  term  mih- 
Kj)i)iiiii.'<  to  all.  Flower ■  jiistilies  the  choice  of  fliis  name  in  ]irefen'nce 
to  .titftarrfiiiiiiil  on  the  gronml  tliat  the  latter  does  not  exjnvss  any 
change  from   the  normal   situation   of  the  head  of  the  liunierns  under 

'  Poinsot:  TnuislBtion  of  Hauiilton'8  Fnictur<n  «n<l  Disloctttiuus,  p.  867. 
•  Flower:  Hulmcs's  System  of  Surgery,  Am.  ed,,  vol.  i.  p.  875. 
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the  acromion.  On  the  other  liaiid,  it  nuiy  lie  fiiirly  nrgetl  that,  as  in 
the  great  inajoritv  of  eases  tiie  licail  is  not  displaced  so  far  as  to  tlie 
spine  of  the  scapula,  the  term  Kiibs|iinoiis  is  misleading  and  impro|)er. 
I  have  preferred,  in  accordance  with  what  I  believe  to  be  tlie  general 

t)raclice  of  (he  profession,  to  retain  both  terms  with  the  distinction 
)etween  them  cstal>lished  by  Malgaigne.  Of  the  two  gi-oups  the 
subacromial  is  much  the  more  freijuent,  the  subspinous  i>eing  very 
rare. 

Accoriling  to  Malgjiigne,  the  earliest  reco'i"d«.Hl  mention  of  this  dislo- 
cation was  in  1834,  and  when  he  wrote,  in  1855,  he  could  collect  only 
.'J4  ca.ses,  of  which  he  himself  observed  3.  A  very  considerable  num- 
ber of  cases  have  been  recorded  since  that  time  (I  found  7  in  the  Index 
Mc<licns  for  the  years  1878  to  1882),  and  Panas's  o|iiuic)n  that  many 
escape  recognition,  by  being  mistaken  tor  a  sprain  <ir  an  articidar  frsie- 
ture,  seems  fairly  justilieil,  for  not  only  fire  the  diagnostic  syn)i)tonjs 
sometimes  very  obscure,  but  NC'laton  said  that  he  liatl  within  a  short 
period  of  time  seen  three  eases  that  had  jwissed  unrecogni/ed  by  sur- 
geons of  merit.  In  Malgaigne's  statistics  2<)  were  men  and  5  women  ; 
and  in  i~.itlicr  more  than  a  (|Uarter  of  them  the  can.se  wa.s  muscular 
action.  Bardeuheiicr  saw  one  in  whicli  Ijoth  shmdders  had  been  dis- 
located by  a  fall  forwanl  ujhju  the  elbows.  (See,  also,  Ciiapter  XLIV., 
C()ngenital  IHslocjitions.) 

E.vperimcnt  upon  the  cadaver  show.s  that  tlie  dislocation  can  lie 
readily  (jroiluced  by  forcible  internal  rotation  of  the  arm,  by  whicli 
the  ]iostcrii>r  [jortion  of  the  capsule  is  torn  and  the  ])assage  backward 
an<l  outvvard  of  the  heail  is  made  easy.  In  some  of  the  cases  clinically 
observed  it  is  plain  that  this  has  been  the  mechanism,  and  in  others 
it  has  undoiibtediy  aiileii.  Thus,  I'iel,  who  wrote  a  thesis  on  the  sub- 
ject in  18.)I.  saw  a  woman  in  whom  it  had  been  caused  In-  iter  husband 
twistiutj  her  arm  in  a  f[uarrcl.  In  seven  of  Malgaigne's  cases  antl  in 
several  that  have  since  been  reported  the  ilislocation  occurred  during 
an  e|iili'ptic  Ht,  presumably  by  internal  rotation  of  the  lirnli.  In  other 
cases  the  wiusc  has  been  a  blow  upon  the  front  of  the  .^boulder  (twice 
a  blow  with  the  fist),  pressure  iipm  the  back  of  the  slumldcr  wliile  the 
elbow  rested  against  the  ground,  an  attempt  to  control  the  jwtient  in 
convulsions,  once  the  throwing  of  a  stone  by  a  boy  ten  years  old,  and 
frequently  a  fall.  Tlie  anatomical  features  of  the  joint,  the  results  of 
ciidaveric  (?x|)eriment,  and  such  histories  of  ca.scs  as  are  sufficiently 
complete  indicate  tliat  the  common  mcnle  of  proiluction  is  pressure 
backward  and  outward  upon  the  head  of  the  hiwnerns,  either  directly 
or  through  the  elbow,  coniliined  with  adduction  of  the  limb  across  the 
front  of  the  <'liest  and  internal  rotation.  Such  a  combination  is  most 
fre«jucntly  iontid  in  falls  forward  in  which  the  weight  is  receive*!  upon 
the  adducted  ellwiw.  One  of  Malgiiigne's  crises  is  especially  interesting 
from  this  point  of  view,  as  showing  (he  conditions  of  the  jiroductiou 
almost  as  clearly  as  an  experiment.  A  woman  was  trying  to  take 
down  a  box  placed  high  above  her  head,  it  slipped  .suddenly  into  her 
extended  hand,  and  the  dislocation  (Mnirred.  In  otlicr  \v<inls,  the  force 
was  cxerte<l  in  a  suitable  <lircctiou  upon  an  arm  that  was  elevated, 
adduet«d,  and  rotate«l  inward. 
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In  a  case  olisorvctl  liy  Tillaiix  '  tlic  |)atient,  a  man  twpnty-foiir  vears 
ol<i,  had  Itis  rif;lit  arm  raiiglit  in  soiiil-  macliinory  antl  was  drawn  sev- 
eral times  about  a  revolving  shaft,  receiving;  a  subspinous  dislocation, 
and  in  addition  liavinfj;  the  arm  almost  completely  torn  away  at  its 
middle  l>y  beiiifj  twisted  sevend  times  upon  itself. 

Autopsies  have  been  made  in  six  recent  cases  in  wbieb  death  was 
caused  In-  associated  injuries.  In  Maisouneuve's  cji.se  (the  specinieii 
is  pictured  in  Maljjaijriic's  Al/ns,  Plate  XXII.,  fiffs.  .0  and  (5)  the 
patient  fell  froni  a  height  of  tiiirty  feet.  The  caj)sule  was  torn  al)ove, 
below,  and  on  its  outer  side  ;  tlio  greater  tuberosity  was  torn  off,  brt)ken 
into  two  pieces,  and  drawn  back  below  the  aeromio-clavicular  arch  by 
the  supras]iinatus  and  infraspinatus  muscles  to  wliicli  it  remained 
attached.  The  teres  minor  and  .subsc;ipidaris  wx-iv  Mill  attached  to  the 
liunicrus  ;  the  hmg  tendmi  of  the  bicops  h:id  been  torn  out  of  its  groove. 
The  circumflex  nerve  was  uninjureil.  Tlie  head  of  the  humerus  lay 
just  below  the  jvosterior  angle  of  the  aeroiniou  and  was  not  in  ciuitact 
with  either  the  spine  or  the  neck  nf  the  scjipula,  but  rested  against  the 
posterior  edge  of  the  glenoid  cavity. 

In  Laugier's-  case  the  suhscapularis  and  supraspinatus  were  turn 
from  their  inx-rtious,  and  the  hcaci  nf  tlic  liuuu'rus  h;id  passed,  as  in 
Mais*)uueuve's  ease  also,  Ijetvveeii  the  infraspinatus  antl  teres  minor 
and  was  covered  only  by  the  deltoid. 

Two  cases  were  reported  by  Jnssel,'  one  a  subacromial,  the  other  a 
subspinous  dislocation.  In  the  (irst  tlie  injury,  together  with  a  frac- 
ture of  the  skull,  was  causetl  by  a  fall  into  a  cclhir.  The  head  of  the 
humerus  had  torn  through  the  teres  minor  and  Iny  under  the  acromion  ; 
the  limb  was  so  far  rotateil  inward  that  the  articular  surface  looked 
directly  outward.  The  sujtraspinatus  and  iufi-.ispinatus  were  nuiii- 
jnred.  The  capsule  showed  a  triangular  rent  on  the  outer  side  just 
large  enough  to  let  the  hc:id  through.  The  tcndnn  of  the  siibseapu- 
laris  was  still  attached  to  the  hiuucrus,  but  under  it  and  close  l)y  the 
tendon  nf  the  bicejis  an  irrcgidar,  movable  piece  of  bone  could  be  felt, 
the  lesser  tulwrosity,  the  fnicture  by  which  it  was  separated  extending 
into  the  bicipital  groove ;  the  tubercle  wa.s  split  into  two  pieee.s  both 
adherent  to  the  tendon. 

In  the  second  «ise  the  patient  fell  from  a  height  of  two  stories, 
dislocated  the  left  shoulder,  and  sustained  a  compound  fracture  of 
the  (high  ;  he  died  on  the  fifth  day.  The  bend  of  the  hnmeru!-  had 
torn  througli  the  teres  minor  and  lay  under  t!ie  spine  of  the  scap- 
ida,  si'pariitcd  from  it  by  the  inter|>oscd  infraspinatus  ;  it  was  directed 
backward.  The  long  head  of  the  triceps  was  almost  entirely  torn 
throii^-h.  and  a  piece  was  broken  fn>m  the  axilhiry  border  of  (he  s<^ap- 
uln  jii>t  below  the  glenoid  fossa.  The  subsi-apidai'is  and  the  ndjoining 
part  of  (he  capsule  were  torn  away  fri>m  ihi*  inuncru-;.  britigiiit;  with 
them  the  lesser  tuberosity,  the  fnicture  of  which  was  broader  than  in 
the  preceding  ea.se. 

In  the  remaining  two  cases  the  dislocations  were  subspinous;  in  one 


'Tillaux:  Anntoiiiic  tiii>i)gni]ilMniif,  p.  r/Ui, 

'Ijaujrii'r:  (Jaz.  iles  ilApitaiix,  Is-lii,  |».  VAK 

■  Joasel :  Deutsche  ZciUclirift  fur  Cliir.,  IST'I,  vol.  iv.  p.  125. 
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of  ttifio,  (|itut(.'(l  by  Maljraigiie,'  tlte  patit-iit,  :i  mat)  sixty-two  yoarsoUl, 
((■11  l>ufkwat'(l,  aii*l  Uk;  win.-*.-!  <»!'  liis  waffoii,  wliioh  carried  a  load  of 
tlircc  ami  a  lialf"  tmis,  passed  (iUli((U<'ly  across  tla-  ri^lit  side  nC  liis 
chest,  ciiu.sing  injuries  wiiich  rwultoii  in  his  death  thirty  horn's  later. 
.Several  ribs  were  fractured,  as  were  also  the  body  of  tlic  srapula  and 
the  inner  portion  of  its  spine.  The  deltoid,  ])cct()ralis  major,  (vrt« 
major,  and  teres  minor  were  torn  or  crushed,  and  tlie  capside  was 
almost  entirely  <letaehed.  M'lieii  the  arm  was  lowered  the  head  of  tlic 
humerus  lay  below  the  spine  ol'  the  saipida  in  the  outermost  part  of 
the  subs|»inous  fossii,  the  lesser  tuberosity  corresjMjndiug  to  the  edge 
of  the  j,denoi<l  fossa. 

In  the  i)ther,  i'ei)orted  by  Collins,- a  man  sixty  years  old  was  knouketi 
down  and  rini  over,  snstaiiiiirsj:,  in  addition  to  the  disloeatioii  of  his 
right  shonliler,  fracture  of  several  ribs  ;  he  died  in  a  few  days  of  pneu- 
monia. The  eajisnle  was  lorn  on  all  sides  ;  the  sU|»raspiuatns  and 
suljsc^pularis  were  tiu-n  away  at  their  insertions,  and  ilie  long  tendon 
of  the  biceps  was  detached  from  the  bicipital  groove.  The  head  of 
the  huinertis  lay  between  the  teres  minor  and  the  infraspinatus, 
"immediately  beneath  the  sciipular  s]iine.'' 

The  im[>ortant  complication  ol'  fracture  of  the  anatomical  neck  has 
Ijcen  iv[M)rted  in  two  crises,  one  by  l)el[)ecli,  the  "tiier  by  MalgJiigne;' 
in  each  ihe  cause  was  a  fall  upon  the  shoulder.  Itt  Uelpceirs  wise  the 
fall  was  due  to  an  apofilexy  which  soon  [iroved  tjital  ;  the  head  Imd 
p!i.«se<l  entin'ly  through  a  large  rent  in  the  |>ostero-extenial  jmrt  of  the 
eapstde,  its  fi'aclured  surface  lav  against  the  sulispiuuus  fossa,  and  its 
articular  surface  was  directed  liackward  and  covcreil  by  the  infr:ispi- 
natus  tnuscle.  The  niiiscidar  altachuieiits  to  the  humerus  were  all 
preserved,  and  the  long  teiidon  of  the  bicejis  was  intact. 

Malgaigne's  case  was  not  seen  by  him  luitil  eleven  months  after  the 
receipt  of  the  injury  ;  the  heati  of  tiie  humerus  could  be  felt  as  au 
immovable,  fu'mispherical  body,  two  inches  in  diameter,  and  half  an 
inch  lidovv  the  posterior  angle  of  the  acromion.  The  arm  was  short- 
ened half  an  incli,  the  elbow  sliglitlv  ahiluclcd  and  itol  roljiied.  The 
u|)per  end  of  the  shaft  corresponded  to  the  glenoid  cavity.  The  arm 
was  slightly  movable  ;  the  head  did  not  share  in  its  niovcnient.s. 

The  resiilt.s  obtained  by  exjierinients  upon  the  cadaver  are  in  har- 
mony with  those  ]>ost-mortein  records.  Iti  the  subacromial  variety  the 
head  of  the  huuicrus  is  fouri'l  under  the  acromion  looking  backwanl 
and  inward,  with  its  analoiiiical  neck  engaged  against  the  |K)sterior 
edge  of  the  glenoid  fossa,  and  the  lesser  tTd)erosity  lying  on  the  latter. 
The  tendon  of  the  sid)scapidaris covers  the  aiiteri<ir  and  iinicr  ]>art  of  the 
fossa,  and  is  usually  more  i>r  less  dctachcil  iVom  its  insertion  upon  the 
humerus.  The  dislocation  can  be  transfm-nu'd  into  a  subspinous  one 
by  ilimini^ltiuir  the  internal  rotation  suHir'icutly  to  free  the  lesser  tuber- 
osity, and  then  forcing  tlte  humerus  backward  toward  the  dorsum  of 

>  Malgaiene:  I>or.  cit.,  p.  541,  .^ccordinR  to  Soyeit  (Thfae  de  Piirui,  ISflO,  No.  179)  the 
cams  WBS  Irontpd  liy  Dtiioiivillifrti,  wlin  iU'|n»ite<)  tlic  sptf  imen  in  the  Miisep  nuptiytren. 
It  \f  rrpnrtiMl  l>y  Mulisniirnc  uk  if  ho  liaii  himself  ob.wrveU  it.  Hi-iico  liub  iirist-n  tlie  error 
of  siiiiiiiKinR  tlmt  tln-y  witi-  liitlVn-nl  i'iisc«. 

'Collins.  Diililiii  .Tnuriiiil  Metl.  Sci ,  IsTO,  vol.  ii.  p.  Ififi. 

•  Soye* :  Tlic-sc  de  I'aris,  18S0,  No.  ITH,  p.  2».  , 
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tilt'  sca])ii]a,  tearing  tlie  aipr^iile  more  extensively,  lawrating  tlie  iiifra- 
s|)iii:iiii.-i,  inrrea^^ing  thf  !<<'j)ai"atiuu  of  tlie  siibscapularis,  and  tearing 
oH'  al?u  the  .sti|iT-:isj)iiiatii.s  frurn  its  inw-Ttioii.  Tfrr  tlivi<Iiiig  line 
l)etnuen  tlir  twu  vai'ii;t!fs  is  necessarily  an  arljilmry  one,  and  in  siinie 
eases  it  must  \>v  diirieidt  ti>  determine  to  wjdeli  variety  the  eas(,'  lielmigs. 
Malgaigiie's  deliuilions  are  a.--  (iillnws:  The  .-nKaeroiinal  is  one  in  wldeh 
the  liead  id'  the  lunneriis  lies  under  the  posterior  angle  of  the  aerondon  ; 
the  snhspinous,  one  in  which  it  has  been  dis])laeed  liehind  the  angle  of 
the  aenmiinn  and  lies  ninler  ihe  sjiiiie  ot'  the  sca[>nla. 

Symptoms.  'I'he  syni|>tonis  in  recent  case?  are  not  very  marked,  and 
the  ehanieteristie  ones  may  lie  marked  liy  the  swelling.  In  (he  suh- 
aeromial  variety  the  shoulder  seems  fnll  liehind  and  tlatlened  in  front. 
1"he  arm  hangs  hy  the  side,  tlie  elbow  usually  directed  soniewliat  I'or- 
wanl,  and  i.s  rotated  inwanl.  The  coracoixJ  process  can  l>e  jilainly  felt, 
and  perhajis  seen  ;  the  aerondon  is  jiromincnt  in  front.  'I'iie  ahseiioe 
tif  the  head  of  t!ie  lannerus  from  its  socket  is  recognized  hy  pressure 
made  in  front,  and  its  (tresence  behind  and  t*i  the  outer  .side  is  dcter- 
initied  by  ]ialpation  comliined  with  gentle  movements  of  the  limb.  In 
tiie  older  cases  the  subsidence  of  the  inflantnialory  swelling  and  the 
atro|)hy  of  the  deltoid  consequent  upon  disuse  make  the  deformity 
more  marked.  Voluntary  movemenls  are  abolished,  and  connnnrdcated 
movements  restricted  and  painiul.  C"om|ianitiv(r  measnrenients  have 
not  siiown  constant  or  notalde  diHercnees  in  length.  In  a  case  <jf  my 
own,  a  man  forty-five  years  old,  tlie  arm  was  rigidly  held  close  to  the 
t'i«le,  and  commmncated  niovementH  were  extremely  painful.  Ke<luc- 
tion  by  traction,  under  ether,  was  easy,  and  full  use  of  the  lind>  was 
pruiiiplly  regjdjied. 

Tile  anteversion  and  adduction  are  probably  due  to  the  persi.stenoe 
of  the  anterior  portion  of  the  ca|>sulc.  which  is  noted  in  most  of  the 
autopsies  and  all  the  ex]ieriments  u])on  the  cadaver. 

In  the  snlis]>inon.H  variety  the  attitude  of  the  arm  in  the  few  reported 
cases  ha.s  not  been  always  the  same  ;  sometinres  tlie  elbow  has  l)een 
hi'ld  close  to  the  frnnk  and  projected  forward  ;  in  Malgaigiie's  it  was 
rotated  inward,  but  otherwise  freely  movable,  and  reniaiiu'd  in  such 
pisiti<in  as  was  given  to  it.  In  IK-sclnux's  it  was  held  hori/ontally  in 
front  id'  the  njifier  jiart  of  the  chest,  and,  as  any  attempt  to  lower  it 
caused  great  pain,  the  patient  sought  to  keep  it  immovable  by  placing 
the  hand  on  the  top  of  his  head.  The  lor.d  symptoms  at  the  shoulder 
are  nnich  the  same  as  those  in  the  suba<'romial  variety  ;  there  is  the 
same  prominence  of  the  conieoid  ]iroeess  and  aerondon.  the  fhilteuing 
of  the  front  and  the  l"ulness  of  the  back  id'  the  .shoulder,  the  aliseiice 
of  the  head  ui'  the  humerus  from  its  socket  and  its  presence  behind, 
in  this  ease,  of  course,  further  lack  behind  the  angle  of  the  acromion 
and  Iwlow  the  spine  of  the  scajnda. 

Richct,  in  IH.S'i,  trcjited  a  case  wlii<'h  differed  widely  in  one  respect 
from  liotli  the  siihacronda!  and  subsjiinons  forms,  uainely,  in  tliitt  the 
head  of  the  humerus,  instead  of  being  in  contact  with  tlieacri>mion,  lay 
at  a  distance  of  two  (iiriier-br«'ailtiis  below  it,  close  l>ehind  the  glenoid 
fossji.  He  considered  it  a  new  variety,  representing  the  lirst  stage  in 
the  production   of   the  sidiacroniial,  and  gjive  it   the  name  of   retro- 
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axilkiry.  The  case  was  publislii-<l  by  Bottey,  his  interne,  in  the  Pro- 
gris  Midkal,  August  5,  1882,  ami  subsequently  rcpublislieJ  with 
another  also  observed  by  liottey  in  his  f^raduatinf;  thesis.'  Tlie  two 
cases  resetiilded  eacii  other  very  closely  ;  the  [laticnts  were  women,  agetl 
seventy-eight  aud  seventy-twn  years,  respectively,  and  the  injury  was 
caused  in  each  ca.*<e  by  a  liill  tipiyn  t lie  shoulder ;  in  one.  wliile  walking 
in  the  street ;  in  the  other,  from  her  bed,  against  a  chair.  The  elljow 
was  directed  forward  and  held  near  the  Ixjdy,  and  In  the  second  case 
the  patient  8upj)orte<l  the  limb  with  the  other  hand  l)eciiiise  of  the  ])ain 
its  weight  caused.  .Vs  both  patients  were  thin  anil  there  was  no  swell- 
ing, the  head  of  the  humerus  could  be  very  distinctly  felt  i)ehind  the 
posterior  edge  of  the  glenoid  fossji  and  slightly  separate<i  from  it,  and 
distant  from  the  acromion  by  two  gootl  finger-breadths.  External 
rotation  of  the  limb  was  marke<l.  Reduction  was  easily  efl'ected  by 
direct  im|Milsion,  and  both  patients  ivcoverrd   [iromptly. 

The  |nisition  of  the  head  may  be  exjilaittiil  by  assuming  tiiat  the 
rent  in  the  capsule  was  exceptionally  low,  and  did  not  extend  upwarti 
along  the  jxisterior  bonier  of  the  glenoid  t"ossa. 

Prognosis.  The  prognosis  is  favorable  as  reganis  the  probability  of 
effecting  re<Juction  (in  two  or  three  cases  the  head  has  been  unexpect- 
edly returned  to  its  i)lacc  by  the  manipulations  employed  to  make  the 
diagnosis),  but  it  is  very  unfavonible  if  the  «lislocation  is  left  unre- 
«luced,  for  then  the  ninge  r>f  motion  is  usually  very  slight.  In  a  case 
reporte<l  by  Sir  .Vstley  C'<«»|>er,  in  which  the  dislcKUition  immp<liately 
recurred  after  every  reduction  and  was  finally  al)andone<l,  the  patient 
siirviveil  seven  years,  but  remained  nnable  to  use  or  even  move  the 
arm  to  any  extent.  The  tendency  to  recurrence  was  attributed  to  the 
separation  of  the  tendon  of  the  sul)seapiilaris  from  the  humerus,  anti 
to  the  c<m-^'<nieiit  lack  "f  siipj>nrt  <<n  that  side.  The  sime  tendency 
has  been  iioteij  in  otber  cases.  Itiirdeidieuer  says  it  e.\iste<l  in  three  of 
his  four,  and  that  in  two  of  them  movements  of  the  joint  gJive  rise  to 
crepitus.  In  some  of  the  cases  the  full  use  of  the  liml>  has  l)een 
regiune<l  in  a  very  short  time  after  rciliiction,  a  week  or  ten  days. 

Diagnosis.  The  diagnosis,  as  has  been  alrcaily  siid,  may  i>e  diflicult, 
espuoially  if  there  is  much  swelling.  The  injury  appears  to  have  l)een 
not  infr('r]iiently  mistaken  for  a  sprain  or  a  confusion.  The  attitude 
and  the  direition  of  the  axis  of  the  arm,  except  in  the  rare  subspinous 
cases,  are  not  sufficiently  characteristic  even  to  suggest  the  existence  of 
the  injury,  and  unless  the  exaniin:ition  is  systematically  made  witii  a 
view  to  determine  the  jiosition  of  the  head  of  the  humerus,  as  sbouUl 
be  done  in  all  cases  of  injury  in  this  region,  the  dislocjition  may  be 
overlooked.  If  the  head  of  the  bon<'  can  l>e  felt  and  its  relations  to 
the  acromion  determiudMl,  no  doubt  should  remain. 

Treatment.  Heduetion  has  been  easily  etTcct<Hl  in  both  recent  and 
old  «ises  by  a  variety  of  metho«ls.  The  one  that  has  furnished  tlie 
largest  nnml>er  of  successes  is  direct  pressure  from  behind  forwarti 
tipon  the  iiead  of  the  humerus  with  coimter-pressure  upon  the  frf)nt  of 
the  acromion,  usually  associatcfl   with  traction  ujjon  the  arm,  forwawl 

■  Bnttor:  Dt-ux  candc  laxittiondcl'^pikulecn  urri^rect  en  baa  (luxation  i^tro-axillaiie). 
Tliise  (i./ Paris.  1S84,  No.  13. 
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or  backward,  or  with  gentle  movements  of  tlie  liiul>  in  various  flii'ec- 
tions.  Seilillot  !inece.>v-<i"iilly  rediieoU  a  (li.sluoatioir  tliat  liad  existed  lor 
a  year  and  tiCleen  days. 

The  jwsition  and  rehitions  of  the  nntorii  portion  of  tiie  cajisule  in<li- 
[cate  that  the  best  manipulations  wonhi  be  elevation  of  the  elbow  in 
front  and  toward  the  metlian  line,  ofinibined  with  inwaixl  rotation  to 
relax  tfie  aiitcrinr  portion  of  the  eapsule,  and  i"ollii«ed  by  direct  jiro- 
piilston  of  the  head  from  behind  toward  its  socket,  or  by  traction  in 
the  direction  of  the  long  axis  of  the  arm.  Simple  e.Nternal  rotation 
might  .succeed  when  the  articidar  surface  of  the  head  rests  agjiinst  tlie 
edge  of  the  glenoid  cavity,  as  it  !<ometimes  does,  for  by  making  tlie 
front  of  the  capsule  tense  it  would  rotate  the  posterior  .surface  of  the 
bone  inwanl  and  forward,  but  the  success  t>f  tliis  manipulation  might 
easily  be  |)revciited  by  the  increased  friction  helween  the  two  bones. 

In  a  case  of  sul>sptnous  dislocation  I'cjiorted  by  I>r.  4.  E.  Michael' 
reduction  made  on  ttie  lifty-niuth  day  remained  incompleie.  The 
patient  Mas  a  boy  sixteen  years  old,  who  IkuI  received  the  injury  l»y  a 
falH'nim  a  horse;  the  head  of  the  humerus  lay  at  tlic junction  of  the 
middle  and  outer  thirds  of  the  s|iiue  of  the  scajiuhi,  the  arm  was  slightly 
rotated  inward,  and  the  hand  could  be  r;iis(>d  <u)ly  to  th(<  lu'jiplc.  .\t'ter 
trying  elevation  and  rotation  without  success,  the  head  was  lirought  by 
tnictioii  so  nearly  into  jilace  that  the  hand  could  be  jdaccd  u|)on  the 
oppo.site  shoulder,  but  tiie  form  nf  the  siuiulder  remained  imperfect 
because  of  the  undue  prominence  of  the  head  of  the  humerus  heiiind 
and  on  the  outer  side.  Six  months  later  the  (h'formily  jiersistcd  and 
there  was  c<uisidenible  emaciation  of  the  region  ;  there  was  slight 
niohiliiy.  rotation  was  entirely  lost,  and  the  hand  could  be  brought  to 
the  head  only  with  an  effort. 

I  UPWARD  DISLOCATIONS.  J 

^B  Supraglenoid,  Supracoracoid.  I 

The  jw.ssibility  of  the  occurrence  of  this  rare  form  of  dislocation, 
which  lias  often  been  denied,  has  at  la.st  lieen  established  by  the  clin- 
ical observation  of  several  cases  ami  the  p<ist-niortcm  examination  of 
two. 

The  first  alleged  case  was  reported  by  Lsiugier"  in  1834  as  an  incom- 
plete di.slocati<iri  upward  ;  tlie  second  was  by  IMalgaigiie.''  In  ISHH 
Bourgct  submitted  to  the  Soci6t<;  de  C'hirurgie  a  paper  upon  the  subject 
containing  the  accounts  of  three  ca.«cs  obsorve<l  liy  himself,  two  of 
^vhich  he  diagnosticated  as  complete  dislocations,  and  one  as  incomplete, 
an<l  rc|u-oducing  ihe  cases  of  Laugier,  Malgaigne,  and  Avnird.  U(ion 
tfiis  paper  Morel-Lavallee '  made  an  elaborate  report,  denying  tiie  cor- 
rectness of  the  diagnosis  in  all  the  rejiorted  cases  and  attributing  the 
observed  deformity  to  a  prolonged    arthritis,  and    he    supported  this 

'  Michael :  Thc»  Medical  News.  IKS4.  p.  fi21. 

'  IjiiiKior:  Arch,  c^'ii.  dv  Med.,  1«*34,  vol.  x.  p.  65;  also  in  Dictinnnaire  en  30  volii.,  vol. 
xiii.  p.  HI.  , 

•  MalcaiRiie:  Uev.  inf'diro-chirnrft.,  1849.  vnl.  v.  p.  .30,  and  Lnxations,  p.  530.  ■ 

*  Morel-LavalR>e :  Bull,  de  la  8oc.  do  Cbir.,  1858,  vol.  viii.  p.  4UU.  I 
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opinion  by  quuting  tlit.'  ease  of"  Sodcii,'  in  wliicli  the  Byniptonis  were 
tlie  «inie  as  in  Laiigier's  case,  but  tiie  autopsy,  five  months  later, 
sliDWfd  the  changes  of  a  dry  arthritis.  He  !»ecins  to  liave  attached  no 
iinportiint'c  to  the  di?.lofatioii  inward  of  tlie  long  tendon  of  the  biceps. 
The  alleged  cases  on  record  arc  MalgaigncV,  two  of  iJourgct's,  anil 
those  of  ChassJiignac,-  Holmes,'  Prescutt  Hewetl  ((piotcd  by  Holmes), 
J>unon\illiers,^  Alitert,'  Biisch,"  \'erneiiil,'  Ijc  IVntu,  Tirffier,'*  Kob- 
son,^  and  Streeter,'"  fourteen  in  all,  in  one  ol"  which  (Albert)  both 
shonhlers  were  dislocated  in  ihe  same  manner  and  at  the  siime  time. 

The  cases  that  iurnislied  autojisics  are  Holmes's,  Albert's,  and  Tnf- 
fier's.  Holmes's  pati<'nt  wa.-<  a  man  til'ty  years  old,  who  had  fallen 
from  a  height  of  almnt  thirty  I'cct,  striking  ii|ioii  his  head,  the  lut't  sirlc 
of  his  chest,  and  K'ft  elbow,  and  receiving  in  aildition  to  the  dislocation 
in  question  a  eompotiiid  liislocation  of  the  radius  and  a  coniniinuted 
fraetnre  of  the  up|)er  ]>orlion  of  the  idna  of  the  s;nne  side.  The  head 
of  the  hiirnenis  formed  a  hirge  proniiiieiife  in  front  of  the  outer  jwirt 
of  the  clavicle  ;  movements  uf  the  arm  ga\  c  rise  to  ercpitiis.  No 
attempt  U)  rc(hicc  was  made,  and  the  [latieiit  die<l  on  tlie  iit'tceiitli  tlay. 

At  the  autoj»sv  the  head  of  the  liumenis  was  found  immediately 
under  the  skin,  having  (tassed  through  the  deltoid  near  its  inner  ante- 
rior margin  ;  its  articular  surface  was  entirely  above  the  glenoid  fossa 
and  rested  upon  the  stmiip  left  by  fracture  of  the  cnrai'oid  pnjccss 
near  its  base.  The  coracoid  process  lay  ou  its  inner,  the  aeromiou  ou 
it^  outer  side  and  somewhat  ])ostcriorly  ;  the  coraco-aeromial  ligiunent 
appears  to  have  been  in  part  torn.  The  subsi-apidaris  was  intai-t,  but 
the  muscles  attached  to  tlie  grejitcr  tuberosity  were  torn  through, 
€xcc|)t  a  part  of  the  teres  minor.  The  long  tendon  of  the  biceps  lay 
l)cli)W  the  head  on  its  outer  side;  it  was  still  attached  to  tlie  ujtper 
margin  of  the  glenoid  fossji,  but  some  of  its  iinier  til)res  had  been 
broken  iiway  from  the  muscle.  The  capsule  was  torn  at  its  U[>]icr  and 
inner  jiart. 

Albert's  case  was  first  seen  by  him  several  years  after  the  injure  was 
received.  The  patient  had  dislocated  both  shoulders  by  holding  on  to 
the  reins  of  a  pair  of  runaway  Fiorses  and  being  di~.iwn  along  the 
ground.  The  deformity  was  more  marked  on  flic  left  tlian  on  the 
right  side,  and  there  consisted  of  a  marked  rounded  [iromincnce  on 
the  front  and  u[>pcr  part  of  the  shoulder.  Roth  arms  hung  close  i)y 
the  side,  the  axis  being  <lirected  oblitpicly  from  below  upward  and  fr)r- 
ward  in  front  of  the  glenoid  fossa.  Tlie  pritininence  formed  by  the 
iiead  of  the  liiuiH'rus  was  situated  in  front  of  ifi<'  acromion,  rising 
about  two  centimetres  above  its  upper  surface,  and  tliis  elevation  could 
be  increase<l  by  pressing  the  elbow  upward  ;  the  arms  weresfi  far  rotated 

'  Soileu :  MiMlico  ("liirurEical  Traiisuctions,  vol.  ixiv.  p.  212. 
'  ClinssaiKniio:   Hull.  d«  la  Soc.  ilo  Cliir..  1H,")8,  vol.  viii.  p.  472. 

•  lloliiic's:  Mcdioi-rhiriirai™!  Traiiwu'tions.  l.tiS.  vol.  xli.  p.  •147. 

•  neiioiivillit-rs.  in  rntuw.  Oirt.  de  .M(-d.  et  Cliir.  pratiqucA,  »rt.  Epaale,  p.  469. 
'  .Mhert :  Cliirurgic,  2(1  ed..  VUl.  vol.  ii.  p.  3S7;  also  in  Wiener  med.   Bliitter,  1879, 

p.  453. 

•  Biisoh:  Arch.rOr  kliii.  Chlr..  1ST6,  vol.  xix.  p.  400. 
'  Wnicnil  ill  I'l-llier:  Th&w  He  Paris.  1»T8. 

'  Tiidicr  :   Hntl.  do  la  Sor.  Anal..  18S6.  p.  2113. 

•  Rul»on  :  AiiuaU  of  Siiruerv.  I.SSW.  p.  175. 
'"  Slrcfter  :  Medical  Record,  Febniarj-  26, 1887. 
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PupragU'noid     diitto- 
cutioii.    (Albekt.) 


oiitwnrtl  t(i:it  tin.'  tiiin-versc  ilianii'tcr  nf  tlic  Imvcr  end  <:>f'  i\w  Immeriis 
coiiicidfd  will)  the  tran>Vi'r.»L'  axis  of  tliu  trunk.  Tlie  imtfr  ili-liitid 
roffion  was  not  noticesihly  ikitteiied,  but  posteriorly  the  fibres  of  that 
nnisifk'  were  prt-utly  '•I'hixed  and  (lie  posterior  edjrt'  "f  the  glenoi<l  fossa 
oiulil  Im'  distiur-tly  i'clt  tlirouu-h  tliein.  The  point 
of  till'  litiLrer  eould  he  pressetl  in  hetwceii  the  heaii 
ami  the  corueoid  process.  Sli^rht  vnltiiilaiy  rotation 
and  niuvenuiit  of  the  elbow  forxvard  and  haekward 
Were  [inssihle  ;  very  slight  passive  abdnetion.  The  lef"t 
elhow  enidil  he  flexed  only  to  ii  ri^iit  angle,  further 
Hf.vion  heing  arrested  by  the  ti'ieeps.  On  the  right 
side  the  deformity  was  the  s;iine  in  eharaeter,  but 
less  in  doirree,  and  (here  was  the  sjiine  limitation  of 
motion.  If  rii'essure  was  made  ni>i.in  the  elbow  di- 
rectly upward  tlie  moveineiit  co(d(i  be  distinctly  felt 
to  be  arrested  by  bony  contact,  and  this  demonstrably 
oeeiirretl  between  the  head  <if  the  luimenis  and  (he 
clavicle,  but  if  the  elhow  was  tir-1  carried  back- 
wanl  the  head  eoidd  then  l>e  pnshed  nji  liiLdier. 

At  tlie  autopsy  the  ca]isule  was  found  attached 
throughout  to  the  anatomical  iieek  of  tlie  humerus 
and  julherent  also  to  the  upper  part  of  iti?  articidar 
surface;  tlieiice  it  extended  withiuit  interruptiuii  to  the  margin  of 
the  glenoid  foss;),  hut  its  cavity  was  eonsider;iblv  enlarged.  Tiie 
coraco-acroniial  and  eoraeo-clavieiilai'  liganients  were  uninjured.  The 
n|>per  third  of  the  liead  of  the  Inimerns  lay  above  the  level  oi'  the 
c"oraet>-acroniial  ligament,  and  this  overlajiping  could  easily  he  in- 
orease<l  to  half  (he  head.  The  glenoid  fos.s;i  wa.s  filled  with  a  thick 
layer  of  fii»rous  tissue. 

Ill  the  fuller  aeeoiiut  given  in  the  Wirnrr  iinilifiiiisrltr  JiUitlrr,  ]Sl',), 
p.  4rj."»,  i|Uoted  Ijy  I'oin.-ol,  it  is  said  that  the  long  tendon  of  (he  biceps 
on  the  left  side  was  ruptured  and  its  end  adherent  to  the  Ihiiu'  in  the 
bicipital  groove,  aini  that  an  osteojiliyte  an  inch  long  had  grown  from 
the  base  of  the  eoraeoid  priK'css. 

Tuflier's  specimen  was  found  in  the  dissecting-rtKim.  The  acromion 
was  broken  ofl'  near  its  bas<'  and  turned  u|>  and  out  ;  the  head  of  the 
hnnierns  was  in  dir<'ct  contact  with  the  aerominii  and  eonieoid,  and 
the  joint  showed  old  changes  of  dry  arthritis,  iiu^liidiug  ossification  of 
the  h)ng  head  of  the  trice]ts. 

To  these  may  he  addcnl  RoKson's  observations  made  during  ati  arth- 
rotoiny.  1 1  is  patient  was  a  bov  sixteen  years  old  who  had  received 
iiis  injury  six  weeks  earlier  bv  the  forcible  dragging  of  his  right  arm 
npwaril  and  backward.  Tlie  ih-scription  of  tlie  .sym|)(oins  is  not  very 
clear,  but  the  head  of  the  humerns  "lay  :ibout  a  fing<'r-breaiith  in 
front  of  the  right  aeroniimi  an<l  immediately  to  (he  outer  side  of  the 
eoraeoid  process."  Motion  of  the  arm  was  liniited  in  every  direction 
except  backward.  The  boiie  was  expose<I  by  a  curved  incision  on  the 
outer  side  of  the  shoulder,  and  "it  was  then  discovered  that  in  aiidi- 
(ion  to  (Ik-  dishicatioii  ot'  the  head  of  the  hnnierns  there  was  a  loiigi- 
tutliiial  fracture  separating  the  greater  tuberosity  from  the  head  and 


CHAPTER    XLIV. 

DISLOCATIONS  OF   THE  SfKtULDER.— (Costinded.) 

As80cieted  Injuries  ami  Complicatiuiia — Prognosio — llnbitiial  Dislocalious — Old 
Ditilocutions — Congenital  and  Pntliological  DJBlucations. 

Associated  Injuries  and  Complications. 


The  complications  wliich  may  cwxist  with  ii  ilir^location  liuve  been 
(lesorii)e(l  in  ('linptcr  XXIX.,  am!  will  tlifnt'inT  l)f  treatfil  hut  hricfly 
here,  ami  iiiaiiily  uiili  the  vii'v\  ui'  a*lilin<r  snmc  ilctails  to  llie  account 
already  given.  In  like  manner  the  aeeiihiits  witicli  may  he  eansed  I)y 
attempts  to  reduce  a  dislocatiKii  have  lieen  deseriiied  in  Chapter 
XXXIV. 

The  injurien  which  are  more  or  less  tVe(|netitly  asstM-iatcd  witjj  di.«- 
loeations  of  the  shoulder,  hnt  wliieh  are  without  such  special  hearing- 
upon  the  projruusis  or  treatment  as  wnuld  make  them  actual  complica- 
tions, have  lieen  mcntinned  in  cunnection  with  the  ilill'erent  forms  of 
tlisloeation  in  the  prcct'diriir  chapters.  The  tnnst  important  are  the 
lacerations  ot'  the  ditlerent  nmseles  and  tendons  or  their  e<4uivalfUt 
avulsion  from  the  humerus  with  more  or  less  of  the  tuberosities  to 
which  they  are  attached. 

Laceration  of  the  subscapularis  is  frequent,  and  avulsion  of  the 
lesser  tuherosily  to  which  it  is  iittaclicd  is  very  rarely  suhstitute<l  for 
it,  apparently  mtly  in  some  id"  the  hac'kward  dishicatiiins.  The  extent 
of  the  laceration  of  the  muscle  can  only  he  inferred  tVom  the  extent 
and  direction  of  the  displacement,  and  it  i.s  W^'lieved  to  he  without 
ini|)ortant  iiiHuence  n[ion  the  eumpleleness  of  the  repair  and  the  subse- 
quent security  uf  the  joint.  The  po-^ition  of  adduction  and  inward 
rotation  in  which  the  limh  is  hahitually  kept  dnriuir  the  pericMl  of  con- 
valescence iavoi-s  tlie  repair  nf  the  muscle,  and  sitice  the  rupture  is 
usnaily  inctmiplete  the  turn  portions  do  not  widely  retract. 

With  the  muscles  attached  to  the  greater  tuberosity  it  is  somewhat 
different.  The  muscles  (hemselvcs  are  nirely  torn,  hnt  the  upper  and 
middle  facet.s  of  the  greati^r  tuherosity  to  whicii  the  KU|)r;»s|)inatus  and 
infras]iinatus  muscles  arc  attached  arc  frequently  liroken  olf  and  more 
or  less  retracted  under  the  acmminn,  or  tln>  tendunsare  torn  away  fnmi 
them  and  retracted.  The  inq>ortimce  of  this  asso«'iate<l  injury,  thiiin);!) 
it-H  effect  U])on  the  .suhsetpjent  usefulness  and  .security  f>f  the  joint,  n)av 
he  threat;  not  only  may  the  power  of  voluntary  external  rotation  be 
diminished  thereby,  hut  the  eonse<jUcut  loss  of  sup]iort  on  the  outer 
side  of  the  joint  favors  recurrence  of  anterior  dislocation,  and  tiie  jrn-at 
lenfrtheninfT  of  the  upper  portion  of  the  ca|tsule  and  the  enlartrenient 
of  it.s  cavity  which  are  effected  liy  the  retraction  of  the  supraspinatu» 
and  the  establishment  of  free  communication  between  the  Joint  and  the 
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Bubaornniiril  hiirsa  ni:iko  tlip  joint  nnifli  less  seonrc,  and  tliis  condition 
is  thought  to  be  tlic  t-ause  (if  the  marked  tendency  to  recuirence 
ol)i«rved  after  some  anterior  di.-:lociiti(>iis  (see  Cliiipter  XXIX.).  Sim- 
ilarly the  avulsion  or  rupture  of  the  suh5<'ii]>iilaris  in  hackwanl  dihlo- 
cations  is  res[M>nsililc  for  the  tendency  to  reein-renee  that  has  been  so 
frei|iiently  noted   in  ihcm. 

The  tendon  of  ihc  long  head  of  the  biceps  ap|>ears  habitnnlly  to  escai>c 
rn|iture;  its  sheath  may  be  opened  by  the  avidsion  of  either  tnberosity, 
an<l  then  it  may  slip  over  the  eorrespondin^r  ]tortion  of  tin.'  iiead,  and, 
becoming  engaged  between  the  latter  and  the  glciu>id  cavity,  thus  con- 
stitute a  serious  obstacle  to  reduction.  When  ruptured,  its  end  is 
retracted  into  its  slieatb  in  tlic  bicipital  groove  atnl  tlicre  becomes 
united   with   the   bone. 

Fracture  of  the  greater  tuberosity  ap|iears  to  be  not  often  capable 
of  demonstration  ;  at  least  it  has  often  l»een  found  post  mortem  when 
it  had  n()t  been  recognized  during  life,  alllioiigli  the  proper  exphination 
of  the  failure  t(»  recognize  it  may  be  that  it  was  t)o1  soiiglit  ibr.  If 
the  fragment  is  retaineel  in  contsict  with  tlic  lumierus  by  tlic  untorn 
periostciKii,  crepitus  may  perha]is  be  obtained  by  inauipulatiou  ;  and 
when  the  fragment  is  widely  withdr.'twn  it  may  perhaps  be  felt  under 
the  iieromiou,  or  its  alis«*nee  may  be  recogniz,ed  by  the  change  in  the 
shajw  of  the  corresponding  part  of  the  huinerns,  or  the  fracture  may 
be  indioatcil  by  exceptional  syuijitfims  a<'coii)p;iiiying  tlie  dislocation, 
such  as  greater  mobility  of  the  limb  or  tlie  absenci-  of  fixe'l  alidiiclion 
of  the  elbow,  or  locnl  jiain  on  pressure. 

Fracture  of  the  lesser  tuberosity  is  niueli  less  freipicnt.  To  the  five 
cases  mentitnied  in  the  chapter  on  fractures  of  the  tuberosities  of  the 
hunterus  (p.  222)  may  be  a<lded  the  two  reported  liy  .Ji'issel  and  rpioted 
in  the  preceding  ehajiter  in  the  section  on  posterior  dislocations 
(p.   581). 

Fracture  of  the  Anatomical  or  Surgical  Neck.  This  serious  compli<ra- 
ticm  of  the  liumerus  is  fortunately  rare  ;  McIJnrney  '  was  able  to  collect 
oidy  117  reported  ca.ses,  althougli  his  .seareii  was  aitltnl  liy  those  of 
Oger''  an<1   Porrier  and   Mauclairc' 

The  fracture  may  occupy  the  anatomical  or  the  surgical  neck,  or  may 
extend  through  the  tuberosities,  or  may  he  extensively  comminuted. 
Of  (J8  cases  eoHectcti  by  Tliuinhayn  Mhe  fracture  in  1-1  was  of  the 
anatomical  neck  ;  in  2  of  these  reduction  was  cfl'ecfed.  The  displace- 
ment in  the  great  majority  of  cases  is  forward  and  inward,  tlu*  hcail 
lying  under  or  on  the  inner  side  of  t!ic  comcoid  process  :  in  a  few  cases 
it  has  been  bai'kwar<l  imder  the  acromion.  The  up[>cr  fragment  may, 
in  ;idditiiiu,  undergo  rotation  that  will  widely  sc|>anite  its  broken  snr- 
fa<'e  from  that  of  the  shaft.  Cases  of  the  rare  form  in  wlii<'h  the  head, 
after  fnicture  of  thi'  anatomical  neck,  has  undergone  eonqilete  reversal 
while  remaining  within  the  cavity  of  the  joint  have  been  quoted  in 
Chapters  XIX.  and  XXIX.     The  upper  end  of  the  lower  fragment 


'  McBunii'V  :  Aunals  of  KurRPn-,  April.  18SM,  Biicl  May.  IrtJMl. 
'Ogi-r-  Luxations  Hrapulo-linmcrnlca  corupl)iiu<''e»  dc  fnictaro. 
No.  3fil. 
'  Piirricr  Hnd  Mauclnire:  Rev.  de  Cliir.,  Octolwir,  1892. 
*  Tliamlmyn  :  Schmidt's  Jshrbiicbcr,  1801,  vol.  cxl.  p.  101. 
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is  usually  drawn  iipwaixl  toward   (he  filenoid  fussa,  overlapping  th" 
upper  fVagnient  on  the  (niter  t-ide,  and  it  iiiav  unite  in  tiiis  po.sition  by 
fibmu.s  or  Ixuiy  union  with  the  other  f'nif:;iueiit,  or  with  the  M."apula. 

The  u|>])er  iVajjuient  usuidly  jux-serves  its  vitality  aud  e^itidjlishes  new 
vascular  conneeiion.s ;  in  rare  iiij-tiinces  it  has  become  necrotic  and  has 
been  eliniinatc<l  after  pi-olonged  suppuration. 

The  dia^rnosis  appeiirs,  in  some  canes,  to  have  presented  serioiis 
diftieulties,  because  the  iVacture  removed  some  of  the  most  eharact<>r- 
istie  symptom.s  of  tiie  dislocation,  such  as  the  fixation  and  attitude 
of  the  linil),  aud  the  indication  of  the  position  of  the  head  of  the 
bone  that  is  furnished  by  the  direction  of  its  long  axis.  In  general 
terms,  it  may  be  ssiid  tliat  when  the  dislocation  of  tiie  head  has  been 
recogidzed  the  cooxisteuce  of  a  fnicture  may  be  suggested  by  the 
mobility  of  the  limb,  its  slHti'tening,  and  the  greater  extent  of  the 
ecchymosis,  and  ])ntveil  by  the  iiMlr'[K'ndi'ut  mobility  of  the  shaft  and 
head  with  crepitus.  When  the  signs  of  fracture  are  apparent  the  coex- 
istence of  a  dislocation  can  only  be  recognized  by  determining  the 
absence  of  the  head  from  its  socket,  and  this  may  l>e  made  very  diffi- 
cult by  the  swelling  of  the  soft  part;*.  It  must  i>e  rememl)ered  that 
the  s;ime  cxce])tionnl  mobility  may  be  given  to  the  limb  by  extensive 
laceration  of  the  caj>siile  witiioitt  fracture.  The  twi>  positive  signs, 
which  the  surgeon  should  s]>are  no  pains  to  recognize,  are  the  absence 
of  the  head  of  the  hinnerus  from  its  socket,  which  proves  the  disloca- 
tion, an<l  its  failure  to  share  in  movements  commuinaited  to  the  shafl, 
which  proves  the  fracture. 

Tlie  treatment  presents  grave  <lifficulties  because  the  existence  of 
the  fracture  deprives  the  surgeon  of  that  c(U)trol  over  the  move- 
ments of  the  head  of  the  bone  which,  in  a  simple  dislocation,  can  lie 
exerted  through  its  shaft,  lietliiction  in  a  recent  case  may  some- 
times (3fi  out  of  80  cases,  Ogiu")  be  elfected  by  tlirect  impulsion  of  the 
head  back  into  place.  This  should  always  be  altciu|)ted,  with  the  aid 
of  ansesthesia  and  gentle  traction  npun  the  abducted  shiift  in  order  to 
utilize  such  periosteal  connection  l)elwe«'n  the  fragments  as  may  remain. 
In  two  aises  of  fnicture  of  the  anatomiciil  neck  I  made  retluction  in 
this  manner  very  easily,  holding  the  limb  in  full  abduction  and  press- 
ing directly  upon  the  head  with  the  fingers  deeply  placeil  in  the  axilla. 

This  lading,  the  alternative  ]ilaus  were  to  seek  consolidation  of  the 
fracture  and  then  to  reduce  the  dislocation,  or  to  prevent  innon  of  the 
fracture  aud  thus  obtain  a  false  joint  at  its  seat  (Riberi),  or  to  excise 
the  fragment.  Nine  reporte<l  cases  of  the  first  plan  gave  seven  failures 
and  two  successes,  and  even  in  one  of  the  latter  reduction  was  made  in 
the  thinl  week.  Seven  crises  of  the  secimd  plan  have  been  re|><trted, 
but  it  is  not  easy  to  detennine  from  the  reports  the  measurt!  of  the 
functional  success.  In  cases  in  which  the  ilis]dacement  was  unrelieved 
the  usefulness  of  the  arm  w:is  even  more  imj)aired  than  when  an 
uucom[dicaled  dislocation  was  left  utireduced,  because  of  the  additional 
adhesions  created  by  the  fnicture,  an<l  a  large  proportion  of  the  patient.s 
apjjcar  to  have  stdfcred  from  the  pressure  effects  of  the  dislocate<l  head. 
The  corn|dication,  therefore,  remained  a  serious  rc|)r(iach  to  surgery, 
the  oidy  means  of  relief  being  excision  of  the  head. 
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In  Jliis  jitiK'titic  Dr.  McHurnpv  devised  and  siiccessfidly  used  a 
metlioii  of  re<liictir>n  wliicli  fieems  jK-rfeet  in  its  eftieiencv  und  wliicli, 
at  least  when  the  f'raetiire  i<  thiotiirlr  tlie  surfricai  neck,  inv(i!vp>i  tess 
risk  tluii)  |ifim:iry  exci^iuii  tif  the  f'ni^nieiit.  Me  makes  iin  iiirision  on 
tlio  outer  iinteriur  as[teet  down  to  the  iip[H'r  fhi^tiietit,  drills  ;i  hole  in 
the  hitter,  inserts  the  end  of  a  stout  liook  heiit  at  a  rifrht  angle  (Fij^. 
281),  and  with  its  aid  makes  the  needed  traction  and  rotation.  After 
rediietion  has  hoen  thus  made,  he  sutures  the  i'nttrnients  (ojrelher  witli 
catgut,  and  then  treats  tlie  liinli  as  fur  fraetiirc.  He  lias  used  tlie  iiK'lhod 
ill  four  eases,  two  each  of  tlie  suririeal  and  anatomical  necks,  all  the 
wounds  healing  jiriinariiy,  and  « ith  a  functional  result  as  goiKl  as  that 
foUowing  an  uncomplicated  dislocation  or  fracture. 


Fi«.  281. 


McBurucy'i  book  for  making  tracUon  upoD  tlie  dUlucatcd  upper  Tragment. 


^ 


For  statistics  of  various  methods  of  treatment  after  failtu'e  to  reduce, 
see  Sjuehun,  Tranmn'tidnx  of  flic  Aniirirun  Siia/icnl  Ai*xuciitliim,  1897, 
p,  322. 

Fracture  of  the  shaft  associated  with  disloeatli^iu  of  tlic  shoulder  has 
also  been  ohservcKl  sevend  times.  It  is  a  le.ss  serious  complication  tlian 
fracture  of  either  the  aiiatuntical  or  the  surgical  U(x;k,  liccaiisc  the 
greater  Icngtii  of  tiie  upjH'r  fnignicnt  makes  it  easier  to  cjlcct  reduction. 

Fracture  of  the  coracoid  process  has  hecu  tihscrved  in  conncclion 
with  dislocation  of  (he  liunierus,  not  only  in  the  cas<-s  of  sujiraeoracoid 
dislocation  mentioned  above,  but  alwi  in  dislocation  forward. 

Fracture  of  the  acromion  has  also  been  occasionally  observed. 
Kriiiilcin's  an<l  my  < 'a ses  in  which  a  blow  received  iijjon  the  tftj)  of  the 
shoulder  tirst  broke  the  a<'romion  and  then  disloctited  the  hinuerns  into 
the  axilla  have  already  been  loentioried  (p.  ori,",)  ;  also  'ruflier's,  in  an 
upward  dislocation. 

Fracture  of  the  Glenoid  Fossa.  IVobahly  the  ehipfiing  of  the  edge 
of  the  glenoid  fossa  is  not  infreipient  in  di.slocation,  and  pa.'jses  un- 
recognized liei'au<e  of  the  lack  of  symptoms.  Fracture  of  a  large  jvir- 
tion  has  been  uecasionallv  observed,  both  clinically  and  after  death, 
and  is  of  great  impoi'tance  in  favoring  recurrence  of  the  dishu-jition. 
Malgaigne  rc[>resents  in  his  AH'ix  (Plate  XXII.,  lig.  4)  a  case  in  which 
the  anterior  third  of  the  fos.sa  was  broken  otV  and  had  been  displaced 
backward  and  beeoaie  united  with  the  neck  of  the  scafiula ;  the  sym|>- 
tonis  in  the  ease  were  that  the  shoulder  was  less  full  and  rounded 
S8 


594 


DISLOCA  TlOyS. 


f  the, 

I 


i^^ 


tluiii  iionnul,  ami  Unit  tlie  head  of  tliu  liuiiienis,  -while  still  in  rclat 
with  the  unttrior  j)art  of  the  atToini<iri,  prr>ject«l  a  few  lines  in  front 
(if  the  inner  Ixinler  oi'  tiie  ennieutd  jinteess. 

Thv  specia!  )i)iii<'ati'tn   far  trcatdient  is  to  prevent  recurrence  of  the 
(lisloeiilioii  liy  tixalinn  nf  the  iimli  and  jiressiire  uj>on  the  liea<l    fi 
the  side  on  wliicii  the  fracture  has  taken  pliiw. 

Nerves.  Injury  to  the  nerves,  except  of  a  slight  an<l  transi 
character,  is  rare,  and  in  most  of  the  cases  reporteil  as  snch  the  inj 
has  Iteen  inHietcd  dnriti<r  rcdnetion.  In  two  cjises  in  wliicii  the  injury 
was  dt'tnoiistrated  i>y  post-inirrteiii  exainiuatioti,  llillon's'  and  Parisie's,* 
tiiere  was  only  a  [Ktrtial  lac'cration  of  tite  cireunirtex  nerve  in  tJie 
former,  and  in  the  latt<T  rupture  at  ditTerenl  levels  of  tiie  tibres  com- 
posing it,  only  reeopiiizahle  on  minute  disseetion  ;  tlie  nerve  trunk 
was  extensively  iuliltnilcd  with  hluod;  the  dislociition  Wiis  subglenoid, 
and  the  nerve  was  tightly  stri'tidied  aruuad  the  head  of  the  hnnierui!. 
In  Boin-gues's'  (siihglenuiil)  the  main  nerves  were  so  conijiresse*! 
between  the  surgical  neck  and  tlie  fascia  that  thoy  showed  multiple 
grooves  and  punctate  hennjrrhages.  In  Midler's  (j).  419)  the  nerv 
and  artery  were  compressed  by  a  eicjitrieial  band. 

It  is  (x-casionally  found  in  nnredueed  disloaitions  that  thesensibilf 
of  the  skin  over  most  of  the  deltoid  region,  wliich  is  siijiplied  by  the 
circuinKex  nerve,  is  ditninishcd  or  lost,  and  that  in  others  after  reduc- 
tion the  deltoid  is  paralyzed.  This  ]iar,dysis  of  the  deltoid  is  thought 
freipiently  to  be  the  result  of  direct  liniisiug  of  the  muscle  by  the 
violence  that  caused  the  dislocation,  but  thai  ex|)lanatiou  does  not  sat- 
isfactorily account  also  for  the  loss  of  sensibility  in  the  skin,  and  we 
nnist,  in  such  cases,  assinne  that  the  trutdi  of  the  circuraflcK  has  V 
stretched  in  tlie  dislocation. 

In  many  of  the  reported  cases  it  cannot  be  dcterminr'd  whether  the 
injury  to  the  nerve  was  caused  by  the  dislocatiim  or  by  llie  niana-uvres 
made  to  ett'ect  reduction  ;  in  others  it  is  clearly  due  to  the  dislocation. 
Illustrative  examples  have  been  (ptotod  in  Chapter  XXIX. 

The  cause  of  the  pandysis,  when  it  involves  more  tlian  the  circn 
Hex  nerve,  is  very  ubseure.  It  has  lieen  atfributeil  to  compression 
the  main  trunks  in  the  axilla,  but  this  explanation  is  n(»t  satisfactorily 
.su|iport<'d  by  p(»st-mortcm  examination  or  ex|>crinient,  and  the  fact 
that,  similar  sym[>toms  may  follow  blows  that  neither  produce  a  dislo- 
cation nor  directly  involve  the  nerves  adds  to  the  dilticulty.  Nfdaton 
sought  to  exjilaiii  it  by  sup|n>sing  a  com|)ression  of  the  nerves  between 
the  t'laviete  and  the  lir>t  rib,  and  some  crises  have  been  rejH>rted  wdiicli 
indic4itc  that  this  explanation  may,  sometime-^  at  least,  be  the  correct 
one.  On  the  other  iiaud,  the  prompt  disappearance  of  the  symptoms 
in  some  cas<'s  after  reduction  clearly  points  to  pressure  by  the  head  or 
neck  of  the  hinnerns  upon  the  nerves  as  the  cause. 

The  paralysis  may  ap)M'ar  immediately  or  may  develop  gradnallv 
during  the  first  two  nr  tlnve  days,  and  it  may  be  comjilete  or  partial. 
In  some  cases  (see  Chapter  XXIX.)  it  has  been  followed   by  seriui 

'  Hilton :  Guv's  Hospital  lii^portfl,  1M7,  vol.  v.  p.  93. 
»  Piirise :  Qaz.  Mriiiralo  de  Paris.  liMU.  p.  210 
'  Bourguea:  Dull,  dv  la  Soc.  Aunt.,  18tl8,  p.  581. 
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chanpos  in  tho  ii|i[i(':ii-aiiro  aiul  niilritinii  of  iln;  liinli,  nrcsunialily  the 
ctl'wt  uf  an  ascending  neuritis.  In  oni-  t'li.st'  Uardonlieiier '  (lumon- 
strated   the   existence   of  neuritis   an»l   jitriticuritis   by  e.\|)o.siiig  the 


nerves,  aiK 


I  worked  n  gRidiial  eitre  l»y  strt'trliiiig  their  trunks 


^ 


\Vhatever  donlit  may  cxi^l  as  lu  the  dircet  cause  id'  the  paralysis, 
the  first  step  in  the  treatment  is  tu  rcdiieo  tiie  di'lHeatinti  :  aiier  tliat 
has  lieen  aeeniniilished,  or  even  it'  it  should  fail,  eleetricity  shtiiild  Ite 
persistently  employed.  iS)me  ejuses  resjKvnd  pnnnptly  to  trnitment,  the 
eoiitractility  f>f  the  muscle  sometimes  rea]ipearinp  after  even  the  single 
apfilieatiuji  of  a  blister,  while  others,  after  weeks  or  nioirtlts  of  treat- 
ment, will  show  no  impi'nvement.  S)  long  as  the  mu^eI^■  reacts  to 
eleetrieal  stimulation  tln'  [irognosis  is  good. 

Bloodvessels.  The  C(im|)lieation  of  seriotis  injrirv  to  the  liloodves- 
isels  in  the  neighhorhiHid  of  the  joint  is  not  frcipient,  and  in  the 
recorded  cases  there  is  often  a  doidit  wlielher  the  injury  was  causetl  hy 
the  di>lii<'ation  or  liy  the  attempt  (o  reduce  it.  Tlie  snlijeet  has  hecii 
discussed  in  detail  in  Chapters  XXIX.  aii<l  XXXIV. 

Chest.  A  uniipie  casi'  reporti-d  hy  Prochaska.  in  which  the  head  of 
the  hmneriis  was  forced  into  the  che>t  hetween  the  second  and  third 
riljs,  is  ipioted  in  C'irajiter  XXIX.,  p.  421. 

Compound  dislocations  are  rare;  the  Wfinnd  in  the  skin  is  eonmuinly 
ill  the  axilla,  sometimes  fiirthiT  inward  through  the  peeionilis  major, 
sometimes  heliind  the  joint.  It  is  a  very  serious  complication,  altlioiigh 
there  is  rcasnn  to  lio|(e  tliat  a  larger  |tro[iortiMn  of  successes  will  he 
<ihtained  in  the  I'litiire  under  the  tm])rovcd  mellifHls  of  treating  wciiinds 
than  was  possilile  in  the  ]iast.  The  es.M'tilials  of  such  treatment  arc 
irnmohili/ation  of  the  jf)int,  drainage,  and  surgieal  cleanliness  ;  excis- 
ion of  the  iiead  of  the  Immerns  may  also  he  recpiired  mider  certain 
eireiimstanees.  siicii  as  tlidicnlty  of  rediietioti  or  ri'tcntiun,  coincident 
fracture,  imeleanliness  of  the  woinid,  and  im]ierfcct  drainage  of  the 
joint.  The  jtnnlent  eonr.se  is  to  jiioxide  almndantly  for  drainage,  hy 
not  closing  the  skin  wound  except,  perlaips,  in  part,  and  hy  packing 
with  itHloform  gauze  for  at  least  twi'uty-fonr  hours.  The  last-named 
precaution  provides  si  prompt  and  ready  means  of  escape  I'or  the  IjIimkI 
ami  exuflatiim-^,  and  at  the  same  timcrhics  not  jirevent  llie  wound  from 
being  closed  a  day  or  two  later  with  sntiM'e>and  (hen  healing  u^  rapidly 
and  kindly  as  if  it  were  entirely  fresh. 

Simultaneous  dislocation  of  both  shoulders  is  deemed  a  rare  occur- 
rence;  jMissihly  it  is  nirn'e  fre<ptent  than  is  generally  sup]io.se<l,  for  I 
found  live  cases  mentioned  in  the  Imle.r  Mfllriix  for  the  years  18,'SO  ti) 
l.s8o.  It  is  of  interest  only  as  a  curiosity,  for  the  condiiiiatiou  does 
not  .seriously  nfTect  the  ]U'ognosis  or  treatment.  The  cau.<es  in  llie  five 
eases  referred  to  were  as  follows:  In  laie'the  patient  was  seized  in 
the  street  by  two  thieves  wiio  drew  his  arms  upward,  outward,  and 
backwarfl,  prrHhieing  sidtcoraeoid  dislocations  ;  both  joints  had  pre- 
viously been  re)ieatedly  dislocated.  In  the  second  '  the  patient,  while 
standing  on  a  ]ilatform,  was  caught    under  one  arm  by  a   chain  and 

'  Banli'iilK'Ucr:  I^oc.  cit..  ji.  XSi. 

» (J.  K   Moore:  Niw  York  Medical  Rpcord.  18S0.  vol.  xviii.  p.  96. 

'  C'liskiv:  IJritittli  Mcdiiul  .loiirimt,  IHH1,  ii.p.  S54. 
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thrown  to  tlie  croimd.  In  the  tliinl'  n  wnman,  eiplitv-yix  years  oT 
fell  out  (if  Ix'd,  ri'ceiviiip  an  intnicoracoid  and  a  siibconicnid  disloca- 
tion. In  tlie  fiimili^  a  girl,  twoiity-ono  years  old,  was  kniK'kiHl  diiwn 
by  a  falling  wall  ;  and  in  tiie  tii'tli,^  a  girl,  the  iujnricM  necurrfd  during 
an  cnileptic  convulsion.  In  a  ]K?rsonal  aisc  iMJtli  shoulders  were  dislo- 
ciiteo  hy  lifting  the  )Kitient  hy  his  hands  out  of  the  water  into  a  hoat. 
All  of  thetn  were  anterior  dislocations.  Mention  has  Iteen  made  in 
the  preceding  chapter  (p.  oSO)  of  Bardenheuer's  case  in  whieli  l)otli 
shoulders  were  dislocated  backward  by  a  fall  forwaitl  upon  the  elbows. 

Associated  dislocation  of  the  elbow  has  been  twice  refK)rted.  Morel- 
Lavallee's '  [latlent  was  injurisl  in  a  mil  way  accident  j  the  head  of  the 
huuienis  was  driven  out  through  the  skin  of  the  outer  part  of  tlie 
shoulder  and  jirojected  so  far  that  the  elbow  wa-s  in  contact  with  the 
axilla  ;  the  elbow  also  was  flislocated. 

Mox  hay's  ''  patient  was  a  man,  ti  t\y-six  years  old,  who  was  struck  on  the 
back  of  the  arm  by  the  handle  of  a  wrench  and  sustained  a  backwartl 
dislocation  of  both  bones  of  tlic  forearm  and  a  subcoracoid  dislotnitioti  of 
the  shoulder ;  the  latter  injury  was  not  discovered  by  the  surgeon  until 
tile  seventli  week  after  tlie  accident  ;   it  was  then  successfully  rednceil. 

Injuries  caused  by  attempts  made  to  reduce  dislocations  have  been 
descril)ed  in  Chapter  XXX IV. 


PROGNOSIS  AND  AFTER-TREATMENT. 

Since  our  knowledge  of  the  [lathology  of  dislocations  and  of  the 
couimoti  obstaides  to  reiluctioti  has  become  so  nuich  more  accurate 
and  complete,  and  especially  since  the  introduetinti  of  the  use  of  ether 
and  ehlorofonn,  failure  to  re<liice  a  recent  dislocation  of  the  shoulder 
has  become  very  exceptional.  Bardenheuer  sjtys  that  of  400  such 
csiscs  treated  by  hiui  within  ten  years  he  has  not  failcsl  in  any,  and 
only  once  has  lie  had  any  diHiculty.  I  have  been  obliged  t<i  resort 
(o  the  knife  in  uuiy  one.  The  prngmtsis,  therefore,  so  far  as  the 
reduction  of  recent  dislocations  is  concerned,  is  eminently  favoi-jible. 
It  is  alsfi  more  favorable  for  the  oliier  disli«>nti(»ns  than  it  formerly 
was,  for  the  same  reasons  and  Iwautse  of  the  greater  safety  of  opera- 
tive interference  ;  and  at  the  same  time  such  cases  have  l>ecome  more 
imcouuiion.  for,  as  a  rule,  they  are  now  only  those  in  which  the  dislo- 
cation has  been  overlooktMi  or  not  treated. 

The  prognosis  is  also  favorable  as  regards  the  complete  re.stonition 
of  tlv  fimctioiis  and  security  of  the  joint,  but  this  restonition  may  be 
delayed  or  prevented  by  inflammation  or  partial  anchylosis  of  the 
joitit  or  by  pandysis  of  some  of  the  nuis<dcs,  and  the  security  may  l>e 
8eri<iusly  diminished  by  partial  failure  of  repair  or  by  permanent 
changes  in  the  joint  surfaces. 

The  after-lreatrnetit  is  directed  to  the  retention  of  the  head  of  the 
bone  in  its  ]ilace  until  such  time  as  the  repair  of  the  injuries  to  tlie 

•  fjfitorhock:  IWrlin.  klin.  Wochenuchrift.  188.5,  vol.  lii.p.  346. 
'  Ziiiki-r:  Idem.  |>.  -lis. 
'  Kriiiikcl:  VitIihiiiII.  H<'rliii.  mcd.  Ocsellscliaft,  IPffi.  xiii.  p.  IRO. 

♦  Mnrt'l-Iyiiviinif;  Hull   do  In  S<>c.  de  Cliir.,  lS5s,  vol,  vili.  p.  490. 
»  Moxha.v  :  Ljiiiret,  Icwa,  ii.  p.  93«. 
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<'a[>siile  hikI  j)ori-urticiilar  tissues  is  siifliriciitly  advanced,  and  to  the 
prevL'iitirm  or  cure  <it'  iiifianimation  and  anciivlosis. 

It  occasionally,  tliouf^li  very  rarely,  lia()j)ens  that  the  disloeatimi  is 
roprfnliiced  within  a  few  miiintcs  id'  tlie  redueti<iii,  without  siieh  niitve- 
nicnt  of  the  arm  (ahdiietioii  or  elevation  of  the  elbow)  as  would  ex|ilain 
it,  ;iud  it  is  then  presiiniahly  due  tit  nncscnlar  eoutnietiiui,  jierliujH  aidinl 
liy  the  interpo.sition  of  a  [lorlion  of  tlie  ea[>,->ide.  1  L  su;.'Kesls  the  <le- 
sirahility  oi'  itutueiiiately  and  securely  tixinjr  the  arm  t<i  tfie  side  of  the 
hody  before  the  iwtient  is  allowed  to  move  after  redtu'tion  has  been 
nu>d(\  and  of  insijectine  tiie  lindt  shortly  afterward. 
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and  tlie  evidences  of  a  more  or  less  |)ro!oiiLjed  arthritis,  hut  it  sehh 
haii|)eus  tliat  this  is  snilieiently  viiileiit  to  cause  a])]irehension  >iv  reiiuire 
otlier  treatment  tiian  iuiniobilization  of  tlie  linih.  The  severer  cases 
are  those  in  wiiich  the  limb  lias  been  too  parly  or  too  freely  iisc<l. 
The  fear  that  jirolonfied  immobilization  of  a  joint  would  lead  lo  its 
permanent  stiffness  is,  or  has  been,  too  ])revalent  and  has  led  ti>  much 
untimely  passive  or  active  motion  of  joints  that  have  been  iujnred.and 
this  in  turn,  by  keeping;  n|i  tlic  irritation,  has  increased  the  stilTness 
whicdi  it  was  desifjned  to  diminiKh.  After  the  soreness  has  ceascil, 
about  the  third  week,  the  patient  slionld  Iw;  encouraged  to  try  jrcntly 
to  increase  the  ning;c  of  motion  and  fre4'ly  to  use  tlie  limb  within  tlie 
limits  of  pain.  The  retraction  of  the  eupsnle,  the  loss  of  its  pliability, 
is,  exce|)t  in  tlie  case  of  proluitfjcd  inlhtinmafion  and  in  some  hifrhly 
arthritie  individuals,  only  tcni]M)rary  an<t  will  onlinarily  yield  to  the 
natural  daily  nse  of  the  limb. 

If  the  intlaminsition  is  more  severe  or  if  it  has  l>een  pmlonped  by 
inijirudent  nse  of  the  limb  the  intinobilization  should  be  sn]»plemented 
by  traetion  downward.  Bardenheiier '  liisildy  recomniends  in  a<lditioii 
that  the  n|>j)er  end  of  the  humerus  should  be  kept  jiressed  outward 
and  backward  by  a  pad  in  tlie  axilla  attaebed  to  a  wei;rht  alwve  and 
behind  the  shonhler.      'i'his  necessitates  the  recumbent  posture. 

For  late  chituges  in  the  bone  si-e  the  following  section  :  Habitual 
I>isloeation. 

Pandysis  of  the  ili'ltoid  causes  the  loss  of  vohintarv  abduetinn  of 
the  arm,  and  if  |)ro!oiiged  leads  to  ]>crMianent  sliort<'uiiig  of  the  lower 
an<l  inner  portion  of  the  capsule  with  eonscipient  limitation  of  even 
passive  abduction.  It  may  also  be  followed  by  the  sinking  of  the 
numerns  downward  through  lack  of  the  support  normally  given  by 
the  deltoid,  anil  by  conseipient  loss  of  security  in  the  joint.  Usually 
these  jianilyses  get  well  s[ioutaneou-ly  or  under  treatment  by  lilisters 
or  eleetricily,  but  sometimes  they  arc  |iermaneut. 

If  the  tllfi/rifdfhiii  rnititliin  piTiiiiiiinith/  tnirrihiriil  the  jieri-articular 
muscles  liciHuue  wastcti  and  the  deformity  of  tlie  region  is  thereby 
increased.  The  head  fbrnts  a  new  socket  for  itself,  but  its  availaliility 
for  motion  is  slight,  and  the  use  of  the  limb  is  contined,  as  a  rule,  to 
the  "  nnderhaud  "  movements.  In  some  cases  the  <'ompeus!itorv  mo- 
bility of  the  scapula  is  such  that  the  hand  can  be  raised  to  the  head, 
and  in  some  a  degree  of  usefulness  has  been  exceptionally  obtained 

•  Bardetilifucr:  Lot.  cit.,  p.  412. 
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tliat  is  fur  in  excess  of  wlmt  is  iisiuil.     Tims,  PriK'lisiska's  fmtient,  ine 
la-ad  of  wlio.se   Iimm^riis   was  lotlgwl   ia   tin?  I'licst  ai'tor  having  passed 
between  (lie  second  and  tliird  ribs,  earned  his  living  for  many  years  \ 
as  a  woodcliopper. 

HABITUAL  DISLOCATION. 

Haliittial  dislocation,  by  which  is  meant  a  marked  tendency  to  the 

reprniliictiiin  of  the  dislociition  by  slijrlit  eaiises,  sticli  as  the  abthK-tion 
of  t!ic  arm,  is  not  iritV('t|iient  and  may  i^onstitutc  a  serious  itisaldlity  ; 
it  is  most  frci|ui.'iitly  observed  after  anterior  dislocations,  but  appears 
to  be  relatively  more  common  after  the  [losterior  ones. 

This  tendency  has  generally  been  attributed,  though  without  anat<:)ni- 
iod  ])roof,  to  laxity  of  the  ea|).-(ile,  itself  tjie  eonsequenec!  of  imper- 
fect repair  of  the  rent  made  in  it  at  the  time  of  the  dislocation,  hut 
the  recent  researches  of  Jossel  '  show,  for  the  forward  dislocation,  that 
the  enlargement  of  the  capsule  obs<;rvcd  in  such  cases  sometimes  takes 
place  at  its  upper  |)ortion  in  consenuenee  of  the  rupture  or  avidsiou  of 
the  tendons  of  the  sti[)r.ispiiiatus  and  iiifnispinatus  muscles,  which 
involves  the  rupture  ot'  the  capsule  at  tlic  smiic  level  and  the  creation 
of  a  free  comtiiimicatiou  between  its  cavity  and  that  of  the  snbcoRicoi(J 
bursa  (see  Chapter  XXIX.,  )).  42:3).  He  foimd  this  condition  at  tlie 
autopsies  of  five  joints  which  had  been  subject  to  habitual  dislocsition 
during  life  and  in  four  other  specimens  found  in  the  course  of  ao 
exaniiuatiou  made  with  this  object  of  all  bodies  received  in  the  dis- 
BBCtiiig-room  during  tw()  successive  winters. 

Other  specimens  have  shown  important  changes  in  the  head  of  the 
hmaeriis  and  the  glenoid  fossji.  fjobker"  pri'sentcd  at  the  Fifteenth 
Congress  of  (Jennan  Surgeons  a  siweimeu  oliluiued,  post  mortem,  from 
a  case  of  habitual  disiiM-ation,  which  slutwed  changes  in  the  head  and 
glenoiil  fossa  which  were  thought  to  be  the  effect  of  the  frequent  recur- 
rence*, and  another  s[H'ciuien  oi)taincd  by  Vogt  bv  excision  in  a  similar 
case  and  showing  the  s;ime  chanties  in  the  head  of  the  humerus.  The 
head  in  each  case  was  nm-mal  only  on  its  inti<>r  anterior  half;  the  other 
half  had  lost  its  roundness,  and  showed  a  <le|iression  (me  cetitimetre 
deep  and  two  centimetres  wide,  extending  from  top  to  botttmi,  and 
separated  from  the  normal  inner  half  by  a  sharp  jiromincut  border. 
The  surface  was  covered  throughout  by  cartilagr',  and  t!ie  depression 
was  evidently  not  the  result  of  a  fracture  with  loss  of  substance.  The 
tnberfisities  and  bicipital  groove  were  intact;  the  long  tendon  of  the 
biceps  was  torn  from  its  iuscrtitm,  an<l  had  liccomc  adherent  in  its 
groove.  There  were  evidences  of  the  avulsion  of  the  muscles  from 
the  greater  tuberosity.  The  outer  portion  of  the  glenoid  fossa  was 
normal,  and  separated  by  a  sharp  vcrtictd  border  from  the  large  inner 
|>ortiou  which  was  angularly  defjefted  backward.  Hoth  portions  were 
covered  with  irartilage,  and  sbowcil  no  sign  of  fracture.  The  head 
ami  fossa  fitted  together  in  such  a  way  that  (he  inner  half  of  the  head 
articulate<l  with  the  inner  half  of  the  fossii,  and  the  sharp  edge  of  the 
latter  occupied  the  depression  in  the  former. 

Mowl :   Di'iitKcliv  Zcilsrlirift  fiirCliir.,  IS8<).  vol.  xiii.  p.  167. 
'  I/ilikvr  :  Beilagu  zum  IVutrulblutt  fiir  C'liir.,  1880,  p.  00. 
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Hfi  refers  to  tlic  fact  that  siHririu'iis  nKtaiiuHl  l)y  excision  by  Cramer, 


Kiiwter,  ami  von  Viilknumii  sliuwci  siiiiilar  losses  of  substance 


the 


head  of  tlie  huincnis,  mul  attrilniten  tlieiii  to  the  frequent  recurrence 
or  to  a  jwrsistent  siilihixatioii  by  wliieb  the  iieail  is  niatle  to  rest  a^inst 
till'  inner  bonier  of  the  fi)ssji,  instcaiJ  of  s<jiiarely  af^aiiist  its  face. 

Thi'  syiiipfoiiis  jtreseiitei!  by  Liibker's  ease  (hiririfr  life  are  not  t;iven, 
hut  it  does  not  seem  |)«s>ii>Ie  lliat  they  eoiikl  have  been,  at  least  at  the 
last,  such  as  are  Ibuud  in  liabitntil  dislocatioti,  for  that  is  cbarai'terized 
by  complete  restoration  of  form  in  the  intervals  between  tlie  recur- 
rences, while  ill  this  case  the  siibliixation  must  have  been  persistent. 

Three  cases  of  habitual  ilislucalioii  in  w  liich  the  head  of  (he  humerus 
was  exeiset]  are  referred  to  by  l/iibker  as  showing  similar  loss<'s  of  sub- 


stance in  the  hntiu'rus,  but  a  retere 


IX  r 


to   til 


e  orisrinai   n 


i[iorts 


hows 


Fio.  282. 


that  in  all  three  the  loss  was  thought  to  be  the  result  of  a  fiiicture, 
although  in  the  discussion  on  one  of  them  (Kiister's),  Riedinger 
expressetl  the  opinion  that  it  was  due  to  absorption.  As  the  cases 
illustrate  also  the  method  of  treatment  by  excision,  I  c|uute  two  of 
them  briefly. 

(.'ramer's  patient  was  a  woman  thirty  years  old,  who  dislocjited  her 
shoulder  forward  and  inward  duriuf;  an  e[>i- 
leptic  Ht,  and  agiiiu  in  another  two  months 
later;  the  arm  was  then  immobilized  for 
several  months,  and  a  special  dressiii};  was 
worn  most  of  the  time  afterward,  es|ieciatly 
at  the  menstrual  ]R'riods,  when  the  attai'ks 
of  epilejisy  were  most  likely  to  occur,  but 
nevertheless  the  dislociition  recurred  nineti-en 
times  within  five  years,  each  time  during  a 
fit ;  rediK-fion  was  sometimes  e.Tsy,  s(unelimi>s 
<[uite  difficult,  and  the  patient  was  eager  to 
be  relievefl  of  the  aimoytuice  ami  the  dread. 
The  head  was  excis<'<l  through  tui  anterior 
incision,  and  the  patient  made  a  gooil  rec<.)V- 
ery.  The  functional  result  was  fairly  satis- 
factory and  was  still  improving  two  years 
after  the  operation. 

The  articular  surface  of  the  hea<l  of  the  hnmerns  slinwed  a  shallow  loss 
of  substatice  on  its  outer  side  fourcenlinutrcs  long,  two  broad,  and  about 
three-fourths  of  a  centimetre  in  depth  at  the  centre  (Fig.  282),  and  there 
■was  found  a  snudl  IxhIv  of  irregular  slia|)e,  one  centimetre  in  its  greatest 
diameter,  with  a  snu«>th  surf  u-e,  and  altaclicd  by  a  long,  thin  ]n'dicle  to 
the  posterior  margin  of  the  glenoiil  foss'i.  If  was  composed  of  bone  cov- 
ered by  fibrous  tissue  with  bits  of  curtilage  between  them  in  places,  and 
was  thought  to  be  a  fr.igmeut  broken  from  the  head. 

In  Volkmanu's  the  posterior  third  of  the  head  showed  a  smooth 
surface  not  covered  by  cartilage,  w  hich  had  been  "  undoulttedly  "  pro- 


Horlzoiilnl  section  of  (lie  livad 
of  till'  liiimi-ruB  in  I  ramer's  case 
uf  linhitual  lUdlcicntiun  A,  loas 
of  siilwtnni'v :  I),  urcnler  tuber- 
osity ;  C,  lesser  tuberosity. 


'Oamer:  Berlin,  klin.  Wochpimchrlft.  1882,  l'.  '21.  Vitlkuianii.  reixirted  by  Popkc: 
Ziir  KHxniHtik  and  ThcTn|>lc  itor  liivctrrirten  nnil  habltnrllen  ,Si-linHi'rIuxatii)ni'n,  Iliillf, 
ISH'i.  Abstract  in  Ontralblntt  fiir  Cliir.  IHtsa,  p.  as.  Kiister  :  BeiluKc  xum  C'eutrolbUtt 
fiir  Cliir.,  18HJ,  p.  73. 
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diiced  by  the  brpakinjjj  off  of  a  wtflge-sliaiiwl  niece.    No  sut-h  frag^men^H 
could  be  found  in  tiie  cavity,  and  it  was  thtiuf^lit  lo  liave  been  ai>s<>rhe<tj^| 
Tiie  glenoid  articular  fossa  was  altoreil    in  sliape,  having  become  nar- 
rower Ix-htw  than  above.     The  capsule  was  torn  away  from  the  inner 
and  lower  margin  of  the  glenoid  fossa,  thus  creating  an  opening  whicK 
comraiinieate<l  with  the  snbsctipul-.ir  bursa.     On  the  thickene<l  edge  of^H 
tiiis  opening  was  attached,  by  a  sort  of  petlide,  a  piece  of  earti!uge-^| 
covered  bone  "  wliieli  was  evidently  tlie  remains  of  a  fragment  broken 
from  the  edge  of  the  gleiii.iid   fossa."     (This,  if  so,  would  be  a  siitii- 
cient  expliuiutioii  of  tiie  recurrence.)     The  jKitient  recovere<l  from  the 
operation,  and  subseipiently  reported  by  letter  tliat  the  condition  of  hij 
arm  was  much  more  salisfactnry  than  licfore  the  operation. 

These  changes  in  the  hones  arc  essentialty  the  s;mie  as  those  described 
iu  cases  of  chronii',  non-siippnrative  iiiflaininatton,  in  some  of  which  it 
is  evident  that  the   process  originated   in  a  <lislocation.     (>See  Gnrit, 
'Path.  Annl.  ili-r   ( rcknkkm iikhvUcn ,  p|>.  2.50-207,  and  esi)eeially  C'urU^_ 
ing'scase,  p.  280,  also  describetl  in  the  M<(Hc<i-Vhirur<jirnl  Tram)tictiotui.j^^ 
ly.'iT,  vol.  .x.\,  p.  .33G,  as  a  partial  ilislocation  forward.)     It  seems  nof^H 
iin[n'i)l)ahle  that  the  series  of  observed  clianges  may  l>e  started  by  an 
ordinary  dislocation,  that  is,  by  one   ihat   is  not  dislingnishetl  by  any 
exceptional  lesion  such  as  partial  fracture  of  the  head  or  of  the  e<lge^^ 
of  the  glenoid  cavity  ;  this  is  followed  by  a  nonsuppunitive  arthritii^H 
which   so    modifies  the  capsule  and  the  shape  of  the  surfaces  that  a^^ 
rccttrrcnce  of  the  dislncation  is  made  easy.     The  peihmcuiatod   IkmHos 
composed  of   hone  and  cartilage,   siimetinies  found  in   the  joint  an<l 
thonght   t<i  have  Item   bi-nken   frnm  the  head  (»f  the  hntnenis  or  the 
etlge  of  the  glenoid  fussa,  may  be  of  new  formation.      In  three  of  four 
eases  reported   by   Hm-rell  and    Lovett/  some  (d'  tlic   muscles  of  the 
shoulder  were  notably  atrophied. 

The  frequency  nf  reeiuTence  varies  greatly  in  the  different  eases;  in 
some  the  intervals  are  long,  in  nihers  the  <lislocation  is  produced  every 
time  t!ie  elbow  is  raised,  and  in  snnie  the  bone  am  be  voluntarily  thrown 
out  of  place  by  the  contraction  of  the  muscles. 

Ordinarily  reduction  is  very  ea.sy,  and  the  patient  learns  to  effect  r 
himself;  in  others  it  is  at  times  diftieidt. 

The  treatment  by  injections  of  iodine  and  by  narrowing  the  capsul 
tui  the  imier  siile  litis  been  mentiotK-d  in  Chapter  XXXIII.,  p.  448 
The  latter  has  been  ein[>ioyed  snceessfnlly  by  its  introducer,  Iticanl, 
in  twi)  cases  and  by  myself'-'  in  one.  The  incision  (x-cupies  the  interval 
helween  the  deltoid  and  pectoralis  with  an  extension  from  its  up|>er 
end  outward  close  to  the  acromiim  ;  the  eorrespinding  portion  of  the 
lieltiiid  is  detache<l  ami  turned  ontwanl.  In  the  anteri<ir  ]iortion  of 
the  ciijisiile  thus  exposed  two  or  three  sutures  of  stout  silk  are  pis-scil 
so  as  to  take  up  a  fold  about  three-tpiarters  of  an  inch  wide  anil  run- 
ning downward  and  outward. 

BiirrelP  obtained  an  excellent  result  in  two  ejises  by  excising  from 
the  anterior  inner  portion  of  the  capsule  a  ]iiece  four  centimetres  long 
and  one  wiile,  and  closing  the  gap  with  catgut  sutures.     For  better 

'  Bnrrcli  and  I.ovftt:  TniiisKi-liiiits  of  the  Amprican  Surgical  Awsnointioii.  ItW,  p.  296. 
'  Stiiuson  :  AiiiiaU  of  Surgery,  Murrli,  18SS,  p.  364.  '        •  Uurrvll :  Loo.  cit 
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exj>o.siire  of  the  field  ni'  t»ppnition  lie  divided  the  tipper  tliree-<|iiiirter!i 
of  the  tendon  uf  tlie  iieeturalis  niajor  eh).se  to  its  insertion,  and  piirtof 
tlie  tendon  of  the  jsnh.seapiiiaris. 

Excision  of  tlie  head  of  the  liHiiierii!?  lias  been  resorted  to  in  at  least 
six  cases,  atui  the  reported  results  in  some  of  tliem  were  good.  I 
should  tiiiiik  the  disiiUility  would  have  to  lie  great  to  justify  so  radical 
a  measure,  one  which  may  in  itself  be  so  di^aMing. 

Yeates'  descriljes  an  a|iparatn8  which  he  had  worn  with  comfort  and 
advantage  to  limit  the  range  of  motion  and  thus  j>reveiit  recurrence. 

Another  class  of  cases  in  which  the  tendency  to  reeurreiu'e  is  the 
result  not  of  a  primary  traiinuitic  dislocation  but  of  pathological 
changes  in  the  joint  or  of  jvuralysis  of  the  muscles  will  be  considered 
iu  u  subsequent  section. 


TREATMENT    OF    OLD    DISLOCATIONS   THAT    CANNOT    BE   RE- 
DUCED BY  MANIPULATION  AND  FORCIBLE  TRACTION.^ 

The  urgent  desire  of  ]>atients  to  be  relieved  of  their  disability  or  of 
the  pain  caused  by  the  pci'sislence  of  the  displacement  has  led  surgeons, 
to  resort  with  increasing  frequency  to  cutting  operations  in  the  ho]ie  of 
restoring  the  bone  to  its  place  or  inij>rovitig  its  ]iosition,  or  to  excise 
the  head.  <  Jtliers  sought  to  improve  the  position  of  the  limb  nr  to 
create  a  false  joint  by  sitbcutuiieoiis  fnictiire  or  division  with  the  saw. 
It  is  not  always  easy  to  dclcrmine  from  the  histories  of  the  cases  the 
measure  of  succ^'ss  or  improvement,  for  in  some  the  report  ends  with 
the  ojx^ration,  and  in  others  although  the  result  is  called  a  success  the 
description  leaves  the  reailer  in  doubt  as  to  the  conij>letencss  of  the 
reduction  or  as  to  the  inqirovenient  iu  function.  With  our  more  accu- 
rate knowledge  of  the  clianges  in  the  condition  of  the  gleiiriid  fossa 
anil  in  it,s  relations  with  the  capsule  that  follow  the  prt)liniged  absence 
of  the  head  of  the  luimerns  from  it,  we  may  well  doubt  the  complete- 
ness of  any  reputed  reduction  in  old  cases  obtainefl  by  subcutaneous 
measures  or  feel  justified  in  believing  that  the  benefit  attributed  to  (he 
use  of  the  tenotome  was  a  delusion,  and  that  the  really  ellicient  agents 
were  the  manipulation  and  the  traction.  In  this  criticism  I  ilo  not 
include  tiiosc  tenotomies  or  divisions  of  muscles  which  in  the  earlier 
diivs  took  the  place  now  filled  so  much  more  easily  and  safely  by  an  (es- 
thetics. It  is  addresse<I  mainly  to  a  method  employed  by  I'olaillon  * 
in  ISH'2,  and  suliseipientlv  used  by  some  aiul  highly  recommcndofl  by 
others  on  his  authority. 

Subcutaneous  Section.  I'tdaillon's  patient  had  an  iutnicoracoid  dis- 
location, [trwluced  during  an  epilejitic  fit,  (hat  had  existed  for  four 
mondis.  An  attempt  to  reduce  with  the  pulleys,  aided  by  chloroforui, 
failwl,  but  brought  the  head  of  the  humerus  near  its  socket  and  directly 

'  Yialm:  Tjincet,  June  3<).  1S88. 

'  Kiir  bililiiiKraphv  «•<>:  Kiiapp,  BfitiirRe  ZUT  klin.  Oiir,  I8HS,  vol.  Iv.;  SuiiUI,  Wiener 
niitl.  W<«hpii:,  IH)i6,  No.  52;  Ciwjcr,  New  York  Mr<iic»l  .lonnml,  M»rch  2H,  ISill ;  Drlbet, 
Arc'li.  K(-n.  do  MC-d.,  1893;  Souchon,  Traniia<.'tionH  of  the  American  Surgical  Association, 
iwr:. 

'  Polaillon  :  Rull   ilc  la  .Soc.  de  Chir..  1682,  p.  129. 
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under  the  coracoid  ])rocess.  Eleven  days  later  the  patient  was  acrain 
cklorolurmfd,  a  l)lunl-|)i>iiite<I  teiiutomi.'  introduced  tliroiigii  a  small  cut 
made  throiijjli  the  skin  and  iinisele  a  fiiiger-hreadth  below  the  tip  of 
the  acnunion,  and  carried  horizontally  inward  between  the  deltoid  and 
tlu-  point  i)f  the  hunierns,  its  edge  turned  backward,  anil  then  with- 
<lrdwn  !*o  as  to  divide  the  tissues  lying  upon  the  hone  ;  the  point  of  the 
knife  was  then  carried  tlu'ongh  the  same  incision  to  the  back  of  the 
hnntenis,  and  a  similar  cut  made  along  tiic  ouler  aspect  of  the  head. 
Two  days  later  the  traction  wils  renewed  under  cldond'orin,  and  the 
<lisloeation  reduced.  A  week  later,  the  lione  having  meanwhile  shown 
a  constant  tendency  to  become  dis[»taced  forward  and  inward,  a  tourni- 
quet was  applied  alxnit  the  shoulder  to  keep  it  in  place.  A  month 
later  the  piUtcirt  was  able  to  raiic  his  hand  lu  his  mouth  and  to  put  it 
behind  his  head,  and  "  the  movements  were  daily  gaining  in  extent." 

It  is  not  so  nneoinmon  for  a  second  or  third  attempt  to  reduce  by 
traction  to  succeed  after  the  first  has  failed  that  the  success  in  this 
ca-<e  vmi  be  unhesitatingly  attributed  to  the  suljciitaneous  division,  and, 
fiirtiicrniore,  it  seems  doubtl'iil  whether  an  incision  made  fmm  the 
outer  side  in  this  manner  could  divide  anything  that  otl'eretl  any  seri- 
ous otistacle  to  the  return  of  the  bone.  The  additional  cases,  in  which 
this  method  was  snccessfully  employed  by  Polaillon,  are  briefly  me: 
tioned  in  a  thesis  by  Bard(m-rjacroze.' 

An  open  arthrotomy,  in'  which  the  surgeon  is  enabled  to  see  an 
remove  the  obstacles  to  reduction,  is  not  luily  more  likely  to  be  suc- 
Cesst'tii  than  subcutaneous  division,  but,  if  carefully  done  when  the 
tissues  have  not  lieeti  lacerated  and  iuHained  by  recent  foreilile  attempts 
to  rinluee  by  traction  au<l  manipulation,  is  also,  in  my  opinion,  not  more 
dangerous.  If  the  conditions  prove  during  the  operation  to  be  unfa- 
vondile,  excisiim  of  the  heail  can  be  easily  substituted.  Si>nchon's 
statistics  show  69  per  cent,  of  the  results  classed  as  ''fair,"  "  g(VKl," 
and  "  very  good  "  after  reduction  by  arthrotomy.  Among  imfavorable 
conditions  are  to  be  counted  fracture  of  the  glenoid  aivity  or  its  oecn- 
jialion  by  a  mass  of  fibrous  tissue,  fracture  and  luarked  displacement 
of  tlie  greater  tnlwrosity,  and  the  need  of  extensive  dissection  to  return 
tile  head  to  its  place.  The  eif'cct  of  the  latter  is  shown  in  the  com- 
paratively frequent  (16  j)er  cent.,  Soucluui)  necrosis  of  the  head  after 
reduction.  I'ossibly  this  could  be  avoided  l>y  kee])ing  the  liberati 
incisions  well  away  from  the  i>one.  Knapp,  reviewing  twelve  ca.ses 
reduction  by  arthrotomy  and  twenty  of  excision  of  the  head,  advi 
reduction  only  in  companitively  recent  eases,  excision  in  the  old  on 
lu  a  number  of  cases  the  surgeon  has  restarted  to  excision  after  having 
failed  to  reduce  by  artlirotomv.  ~ 

In  auteriur  dislocations  reduction  by  arthrotomy  is  best  done  by 
anterior  incision  along  tlie  border  of  the  delt<iid,  aided  if  necessary  bv 
a  horizontal  extension  outward  and  detaehmeut  of  the  corresptm'ding 
part  of  the  delt()id  from  the  acromion.  This  gives  free  access  to  the 
outer  part  of  the  head  an<l  eap>ule  and  permits  the  removal  of  the 
latter  from  the  gleiutid  fossa  if  it  has  becctme  adherent  to  it,  an  ab.so- 

'  Bnnlon-I<acro»e :  Dcs  sprtioiis  siiiiK-riitAii^'f-.')  cnninix  moyen  <\e  K^duotiou  des  luxatia 
•ncirniu-s  du  eoude  ct  dt>  I'cpaule.     TlicM  de  Paris,  IU82,  No.  209. 
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Intely  neces-sarv  stop  in  many  cases.  Tlu'  liltoratinn  of  tlic  liesul  i»n  tliL- 
inner  side  aini  beliinil  i.s  nnidi  mure  (liHUiMilt,  :nnl  llie  inability  jimj)- 
erly  to  iifrdiiiplisli  it  i»(>peai'.s  to  have  been  tlie  wuifje  of  tiie  rallier  fre- 
([iieiit  abaniloiMiicnt  of  tlie  attenipt  and  tlte  substitution  of  excision. 

TliL'  after-treatment  retjuires  maintenance  of  a  positiwii  that  etlectu- 
ally  ojUHises  reeiirrence  and  u  rather  early  resort  to  very  lic.ited  passive 
mot  lull. 

Excision  of  the  head  is  ahnost  always  to  be  preffrrcd  when  the  dislo- 
cation has  been  euniplieatud  by  fraeture  of  either  the  anatnniieal  or  tlie 
surgical  neck,  betaiuse  the  resultant  conditions — faulty  position,  increase 
of  adhesions — preatly  increase  the  diHicnlty  of  reduction  and  render 
tlie  functional  result  poor  if  reduelioii  is  ell'ected.  It  has  been  done 
by  an  axillary  incision,  especially  in  cas<'S  coni|ilicatt'd  by  fracture  of 
the  auatutiiical  neck.  This  incdiud  is  of  eoniparalivcly  caM'  execution 
and  may  jiropcrfy  Ive  used  wlien  there  is  no  thought  of  attempting 
reduction  ;  otherwise  the  anterior  incision  shouhl  lie  used. 

Fractures  of  the  stirgical  neck  of  the  humerus,  which  has  not  iiifre- 
<|uently  been  caused  by  the  alteiujits  niailc  to  reduce,  has  snuietimes 
been  taken  advantage  of  to  j>tacc  tiie  limb  in  a  lietler  jiosition.  and 
Ik'spres'  recommends  that  it  should  be  intentionally  ]>rndiiced.  Others 
have  done  it  with  tlie  object  of  subscipiently  jireventing  its  reunion  and 
establishing  a  false  joint  between  the  upper  end  of  the  shaft  and  the 
glenoid  fossji.  Despres's  first  operation"  was  done  with  the  object  of 
obtaining  a  pseudarthrosis  at  the  seat  of  fracture,  but  bony  iiiiion  took 
]i!ace.  The  usefulness  of  tlie  limb  was,  however,  so  nundi  increased 
liy  the  change  in  its  [losifion  that  he  repeated  the  ojienxtion  upon 
au<ither  patient  merely  to  efl'eet  this  change,  ami  was  in  this  case  alse> 
well  satisfied  with  the  result.  The  projvosd  to  genenilize  (he  practice 
does  not  appear  to  have  been  received  with  much  iiivor  by  his  col- 
leagues in  the  Surgical  Society. 

Other  features  td"  this  subject  have  been  considereil  in  the  first  part 
of  this  chapter. 

Dr.  J.  Ewing  Mears''  divided  the  surgical  neck  subciitanp«iusly  with 
an  Adams's  s;iw  and  obtained  an  excellent  restdt  by  pseudarthrowis. 
His  [>atient  was  a  man,  thirty-nine  years  of  age,  and  the  dislocation 
was  of  two  years'  standing.  The  .saw  was  entcre<l  on  the  outer  side, 
an<l  the  division  was  e;isily  efl'ccted  in  abiuit  five  minutes.  The  case 
deserves  to  be  remendienil,  and  the  method  is  to  be  pref<'rred  to  frac- 
turing a.s  less  danger<jus  and  more  precise.  The  estalilishment  of  a 
falsi'  joint  would  be  more  certainly  etlected  by  (he  removal  of  a  piece 
of  the  shaft. 

CONGENITAL    DISLOCATIONS. 

This  term  as  comntordy  employed  embraces  all  dislocations  which 
are  recognized  at  birth  or  which  probably  existed  then,  and  which 
have  no  recognizable  traumatic  raiise.  They  present  three  distinct 
forms  :  1,  one  due  apparently  to  irregular  development  of  the  joint  ;  2, 

'  nwprt^:  Bull,  df  in  S<>o.  tin  Chir.,  18T9,  p.  742. 

'  DfspK's:   Lw.  cit.,  p.  "JS. 

*  HiMirs:  Ftiiladelphiu  Medical  aud  Surgical  Boporter,  1877,  vol.  xxxvil.  p.  287. 
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one  in  wliicli  thn  bont's  stre  normally  fnrmcd  an<l  in  wliicli  the  disjilace- 
nicnt  may  have  oiTnrre<l  Jiiritiir  «U'livpry  ;  3,  a  third,  iilf;i>  with  normal 
honi's,  in  which  the  (lisplacHmcnt  is  the  late  resnit  (tf  a  paralysis 
anletlating  birth  or  eaiiseil  tliirini;  delivery.  While  this  siipjMised 
etiology  is  nut  ctinipletely  established,  yet  the  eondition  of  the  })art«i, 
the  <lis|ilaoenit'tits,  and  the  .«yni|itnms  of  caeh  prciii])  are  so  distinet  that 
ihc  trroiipin^  is  justified  even  iCtlie  etiolo^'y  shotdd  j)njve  tn  be  diHer- 


ent. 


Th 


licre  are,   m   aduilion,  eases  id    tniiimjitic    dislocation 
(lelivery  in  which  the  nature  of  the  traumatism  is  evident  and 
(iition  is  inime<liatcly  reenirnized  and  corrected.     Some  of  the  | 
forms    have  been    described   as  "  obstetrical    paralyses"   ((•/(/< 
The  forms  that   have    been  observed  are  the  stdx-aracoid 
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the  con- 
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lUHre  freipieiitly,  the  subacromial  or  subspinous. 

The  coudition  is  a  rare  one  ;  its  rclativi'fre(|uency  is  sliown  by  Kron- 
Icin's  collection  of  itS  (^ouijenital  <lis!ocations  treated  in  Von  Ijangen- 
beck's  clinic,  of  which  ill)  were  of  the  hip,  5  of  the  shoulder,  2  of  the 
hea(J  of  the  nidius,  and  1  of  the  knee.  ,  I  have  seen  five  cases,  all 
backward  dislncatinns  ;  four  of  them,  possibly  idl,  belongetl  in  the 
second  i;roup  above  luuued. 

In  sii])port  of  tlie  theory  of  a  |>re-fiatal  orijjin  are  the  facts  that  the 
lesion  is  sometimes  iloidde  or  asso<'iated  with  other  congenital  defects, 
and  that  in  one  euse  '  two  ehltdren  of  the  s;in)e  family  were  similarly 
art'eeteil  ;  and  yet  it  is  not  impossible  that  both  shoulders  or  two  suc- 
cessive children  could  receive  the  same  traumatism. 

1st  (Jruup.  Irnyiifiir  (Itrt/opinnil.  For  our  kuowkMlge  of  the 
patltologii'al  ehauu;cs  we  are  indebted  to  R.  W.  Smith.-  In  his  case  of 
double  subeoracoici  di-liM'atiou.  a  lunatics  woman  twetity-ninc  years  ohl, 
"there  existei!  on  the  left  sitle  scarcely  any  tniee  of  an  articulating 
surface  in  the  situation  which  the  glenoid  canity  occupies  in  the  normal 
state  ;  but  there  had  been  formed  upon  the  costal  surface  of  the  scapula 
a  socket  of  a  glenoid  shape,  nu'asuring  about  an  inch  and  a  half  in  its 
vertical  direction  and  ;iu  inch  and  a  (pvartcr  transversely  (Fig.  2Hii), 
It  rc;tchcd  u|)wanl  to  the  luider  surface  of  the  corucoid  pnjcess,  from 
whieii  tlie  head  ol"  the  humerus  was  merely  separated  by  the  capsular 
ligjiMient."  The  glenoid  ligament,  perfect  in  every  respect,  cxtende«l 
all  around  it.     The  capsule  was  pcrlect. 

The  head  of  tlie  humerus  ( I'^ig.  2)^4)  "  was  of  an  oval  shap<s  its  long 
axis  corn's|)onding  with  the  shaft  of  the  bone.  The  oval  shape  was 
principally  <lue  to  the  deticiency  of  its  posterior  part,  and  there  existeil 
iK'tween  the  greater  tubercle  and  the  margin  of  the  head  of  the  bone, 
wiiere  the  investing  cartilage  terminated,  a  broad,  shallow  <Icpression 
correspiuidirig  to  the  e<Ige  which  sepanited  the  normal  from  the  .ibnor- 
nial  portion  of  the  glenoid  {'avity.  The  shaft  of  the  humerus  was 
small  anil  seemingly  atrophied." 

I 'poll  the  right  side,  although  the  condition  of  the  bone  was  some- 
what different,  the  characteristic  features  of  the  deformity  were 
similar. 

In   his  double  subacromial  case,  a  lunatic  woman  forty-two  years 

'  Scuddcr  :  Archivirs  of  Pprliatriiv.  April.  1800. 
'K.  W.  Smith:  Kracturos  und  Uialocniions,  1847. 
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i<iM,  "ilicre  was   no  U-wc  of  a  irleiioid  oavilv  in  tlii'  natiinil   sitnatiun  ; 
but  iijKiii  tlip  t'xti'iiial  surface  of  tlie  nefk  of  i\w  scajiiila  tlnrc  wan  si 


Fiu.  288. 


Fio.  284. 


R.  W.  BuiilirKciue  of  diiuble  cuiigeultal  »ul>cor- 
atruid  dinlocation  oftliv  shoulder.  Scupulik  tit  left 
dde. 


ThcBiimu:  Ivft  liUuierUB. 

wt'll-fornie<l  socket  wliicli  re- 
ceivi'il  till'  lii'ail  of  the  IinmiTiis. 
It  was  an  iin'li  ami  llir<'(!-(|iiar- 
tei's  in  Icnirtli.  aii<i  air  inch  in 
breadth  :  it  was  a  littlf  liruailor 
al)ove  than  boiow,  and  it-s  sum- 
niil  was  li-ss  tliaii  a  (|iiartt,'r  of 
an  iiu'ir  from  tln'  niidcr  surface 
of  llie  ai'i'uniiiiK  jtroivss.  It 
was  diivctud  outward  and  for- 
ward, was  eovcred  with  cartilage,  and  surit)niidt'd  liy  a  iHTfoft  glenoid 
ligament.  Tliu  tendon  of  tlic  hiei-ps  niusclr'  arose  from  the  most 
internal  part  of  its  snjierior  uxtreiiiity,  wlieru'e  it  ]>assed  downward  and 
ontwanl  verv  oblitjneiy,  in  order  to  reaeli  (lie  bieipital  L'i'oove  of  the 
IniMicrns.  'i'lie  axillary  margin  of  the  seji|)iila,  if  )>i<)loi)g('d  npward, 
wtmld  liave  passed  nearly  altogether  internal  to  tlie  tiliiuirnial  socket. 
.  ,  .  The  capsular  ligament  was  jwrfuet.  Tlie  scapnla  was  HUialter 
tiian  natural,  and  its  iinncles  l)a<lly  devclojied." 

"  The  head  of  the  liiuiteriis,  iipcm  tlic  right  side,  was  of  an  oval  or 
ol)long  form,  soniewltal  broader  above  than  below;  its  anterior  half 
alone  was  in  contact  with  the  glenoid  cavity.  This  portion  was  cov- 
ered with  cartilage,  the  remaining  half  lu-ing  rough  and  scjibrons,  arnl 
totally  destitnte  of  articular  cartilage.  The  inner  (>dgeof  the  humerus, 
if  ])rolongetl  upward,  would  have  pa.s.se(l  between  these  two  portions  of 
the  hf'a<l  of  the  Ixine." 

"The  greater  liiliercle  was  natnnil,  but  the  lessi-r  was  eloiigjiied  and 
curved,  forming  a  most  remarkable  jjn teess  ;  it  was  an  incli  in  length, 
and  bore  .some  resemblance  !<>  the  eiu'acoid  jiroccss  of  the  sca()nla.  .\l 
its  root  it  presented  a  .smooth,  convex,  pulley -sha|KMl  surface,  round 
which  pas.sed  the  tendon  of  the  biceps  niUBcle."  The  left  liumenm 
differed  from  the  right  (uily  in  the  smaller  size  of  the  lesser  tulterosity. 
Both  these  cases  were  first  seen  by  Smith  upon  tiie  autopsy-table,  and 
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he  ^'•ivcs  DO  history  as  to  tlie  length  of  time  the  deformity  had  lasted. 
Both  iii<Mvii!ii!il.s  liiu)  lii'i'ii  for  iiiaiiv  years  inmates  of  the  lunatic  asy- 
lum, mill  tlie  seeuiid  uire  was  siilijeet  to  cjiileptir  ecmvulsions,  in  one  of 
whifli  siie  died.  It  must  be  admitted  that  the  aj»j>eaninces  are  not 
iiii'ompatible  with  the  theory  of  a  )M)st-natal  origin,  perhaps  by  mus- 
cular action  in  an  epileptic  convulsion,  as  in  Fninkel's  case  of  doubl 
simultaneous  disloeati<iti  (juotud  above,  p.  591). 

The  three  cases  of  single  subcoracoid  dislocation  observed  duri 
life  by  Smith  seem  to  have  been  paralytic  disloeationsi 

2d  Group.  iSuljdcroiiiidI  or  xtiOKjiiiinKs,  j/ivfiublif  caiinu'il  ditri 
(h'/tiTri/.  These  appear  to  be  much  the  most  frequent ;  Gaillai'd,' 
quoted  by  Malgaigne,'  refiorled  one,  Kiister*  one  of  Iwth  shoulders, 
S-udder'^  two,  I  have  seen  four,  [wssibly  five,  and  A.  M.  I'iielps ' 
retiortcil  one  «isc,  and  tells  me  he  has  seen  six  othei's.  My  reasn 
for  t!iitd<iug  this  group  probably  tratimatic  are  that  the  limitations  of 
niotion  closely  resemble  those  of  the  siuiilar  tratnnatic  diskxaitiou  ia^_ 
adults,  and  that  the  bones  as  shown  iu  a  few  operations  and  in  th^H 
radiogra|)hs  of  three  of  my  cases  (Plate  XXVIII.)  ditl'er  from  thp^^ 
norma!  only  iu  being  smaller.      In  mv  four  cases  and  Scudder's  two 
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the  right  arm  was  atr<'ctcd,  in  Gaitlard's  iht;  left;  and  it  s<iemed  jMig 
silil*'  that  as  the  right  shoiddcr  is  iu  front  in  the  great  majority  ol 
births,  the  ejuise  mi;;ht  be  its  jiressure  against  the  arch  of  the  ])ubis. 


IS  iu   irntit  in  the  great  majority  <>^^^ 
aitist  the  arch  of  the  ])uh" 
Duble  dislocation  in  Kuste 
and  tlie  brw<'h  presentation  in  one  of  mine. 


Against  this,  or  at  least  limiting  it,  is  the  double  dislocation  in  Kuster'a 

's  of  h«i  " 
eiitation  delivery  was  iustrunieutai  in  one,  easy  iu  one,  dillicult  in  two.' 


i 


tor  ^^ 
Of  four  eases  of  h«id  pres^H 

was  iustrunieutai  in  ime,  easy  iu  one,  d'""     '*  '     '  " 
Kiisler,  operating  U|i<>n  one,  t'ouud  the  glenoid  tossa  normally  placed 
but  small,  and  the  Imnicriis  rested  on  its  posierior  bonier.      In  a  eas 
I  operated   upon   the  conditions  ^vere  the  sjime.     Dr.  Phelps  tells  nu 
he  iuis  found  the  fossa  defective  at  its  posterior  margin,  as  if  a  piec 
had   been    broken   ol!'.     Hadiogmphs  (tf   three   of  my  cas<.'S  show  an 
apparently  normal  glenoid  fossa  and  humerus,  but  all  the  bones  of  tlie 
limb,  in    all    four  eases,  were   smaller  than    tliosi-   of  the   other.      My 
patients  wlicii  examined    were  six,  nine,  nine,  and  eleven  years  old^^^ 
S-udder's  were  seven  and  nine,  (itiillard's  sixteen;  five  of  the  seve^^| 
were  girls.  ^^ 

The  head  of  the  humerus  can  be  seen  and  felt  beneath  and  behind 
the  acromion  (Fig.  2S5),  sometimes  (piite  close  to  its  norn»al  position. 
sometimes  nsuch  further  back;  in  Gaillard's  at  about  an  equal  ilis- 
tauce  from  the  two  ends  rtf  tln'  s[une  of  the  scaj>ula.  'I'lie  elbow  is 
directed  forward  and  a  little  outward  antl  is  markedly  rotattnl  inward. 
This  }K>sition  is  noted  in  all  au<l  is  evidently  eharacteri.stic.  Motioi 
ai^tive  and  jvassive,  is  limited  in  all  directions,  especially  outward  rota? 
tion  and  adduction.  Snidder's  eleetri<'al  examination  of  the  muscles 
showetl  little  ditlercnce  between  the  two  sides;  in  one  of  mine  the 
muscles  sii))piied  by  (he  muscido-spind  and  musculo-cutaneous  nerves 
\vere  markedly  paretic,  in  two  all  were  normal,  and  in  one  rotation 
of  the  forciirm  was  weak,  but  it.s  range  was  complete.     In  all   mi 

'  Maltiaifmc  :  Loc.  oil.,  p.  509. 

'  KiisN'r:  Eiii  Cliiiiir).',  Trieiiiiiiim,  1SS2.  p.  '2n>>. 

'SfUilder:  .Arotiivcti  <if  IV'tiatrios.  April.  IhlHI. 

''  Plielpa :  Trausactiuna  American  Psdiutric  Association,  1695. 
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cases  the  rnntlition  was  iiotiwd  at  liirth  :  in  one  tlu'  fliiltl  cried  win-n- 
ever tlie  liiiil)  was  liandlcd,  lint  aCtur  twn  timntlis  nmvcd  it  voluiitarilv, 
In  niv  liflli  (dunhtfiil)  case,  seen  in  ISSIf,  the  dcliverv  was  instru- 
mental and  very  dtlfieuU  ;  the  child,  now  dead,  was  fonr  vears  old 
when  I  saw  him  ;  the  attitude  of  the  limb  was  similar  to  that  above 
<lescriheil,  and  all  vuliintar)'  motion  at  the  shoulder  was  lost  ;  I  classed 
it  at  the  time  as  an  "  obstetrieut  paralysis." 

Fi.;.  285. 


CougcniUl  nitaplnous  dldocatluD  of  the  shoulder. 

The  treatment  in  Gaillard's  case  is  interesting:  Four  times  in  the 
eont'se  of  a  week  he  tinide  Imri/ontal  Iraetion  on  the  arm  b_v  means  of 
a  weiuht  of  sixteen  [tuunds,  euiiliniied  for  (iftci-n  or  twciily  niiimtes, 
and  r('inforee<I  oecasionully  by  traction  witli  his  bauds.  ( >u  (he  last 
occasion  the  head  moved  an  inch  ami  a  half  along  the  scapula  to  the 
e<Ige  of  the  glenoid  fossa  and  wsls  then  thrown  into  it  by  a  movement 
of  leverage.  It  almost  immediately  came  out  ag-ain.  Tiie  next  day 
it  was  agjtin  reduced  ami  kept  in  place  Wtv  an  hour.  Ten  days  later 
it  was  again  re<lnced,  and  the  arm  Hxeil  by  a  bandage;  this  time  the 
re<iuetion  jHTsisted.  Two  years  later  the  limb  was  t'tiund  to  have 
gaitied  half  an  inch  in  length;  the  patient  could  move  it  inward,  out- 
ward, forward,  and  backwartl,  conld  iaee  her  elotlies  hehiitd  iier  back, 
carry  a  chair,  feed  herself,  and  play  on  a  gtiitar. 

Ki'ister  openite<l  (excision)  npim  one  shoulder  in  his  double  i-asc, 
but  the  [latietit,  who  was  fourteen  mouths  old,  died.     I  operateil  upon 
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one  l>y  ail  incision  along  tlic  uiitorior  border  of  the  deltoid  with  a  hori- 
zoiitiii  oiitwiinl  cxten.siou  from  its  upper  end  and  detachment  of  the 
anterior  Itiilf  of  tiu'  deltoid  from  the  iicruniion.  The  tendon  of  the 
)!iil)seu]nil:iris,  whifli  was  lightly  strotelied  aoro.si4  the  glenoiil  fossa, 
was  divided,  and  the  licad  l»roiijrht  into  jilaee.  The  ehantje  in  posi- 
tion made  the  divi<l<sl  deltoid  ton  short,  and  it  was  left  inisuture<L 
TliH  wound  healeil  ])riniaril_v,  and  rediietion  was  mainUiined.  The 
patient,  who  lia<l  heen  hroujrht  fmni  a  di.stanee,  }>a6.se<l  from  i)i)serva- 
tion  at  the  end  of  a  nxmtli.  In  tlie  otiier  three  («ses  the  usefulness  of 
the  liinh  was  Hiieh,  altlioiiirh  the  attitude  was  awkward,  that  I  adviaed 


ngain>t  operation.     Nothing  vvas 
l"\ir  lid  Group,  see  next  i)age. 


done  iu  bcndder's  cases. 


PATHOLOGICAL  DISLOCATIONS   AND  SUBLUXATIONS. 

Suhhixalion  or  eoniplete  dishx*ation  may  be  ma«le  easy  by  changes 

effected  it)  tlie  articular  surfaces  or  the  capside  by  ilisease,  or  Ity  paral- 
ysis of  tile  deltoid  or  rotator  imisdes  whii'li  in'riiially  aid  in  niaintuin- 
ing  the  close  contact  between  the  bones.  The  reported  instances  are  not 
very  luiuieroiis,  and  even  in  some  of  these  the  evidence,  clinical  or  j>ost 
mortem,  has  left  not  only  the  character  and  extent  of  the  displa«iejnent 
in  doubt,  but  also  it.s  essetitial  cause.  Such  cases  do  duty  with  the 
ditf'ereiit  writers  as  supposed  examples  of  widely  ditferiMit  h-sious,  such 
as  partial  traumatic  dislocations,  new  forms  of  dislocations,  and  chronic 
artliritis.  ( Jurlt '  gives  to  Adams  (Todil's  t'lifr/op'nliit,  article  Shoidder- 
joint)  and  (Jauton  {Lontlon  Mallrnl  Go~cttc,  1)^48,  vol.  vi.  p.  410,  and 
vol.  viii.  [).  Ill)  the  civdit  of  having  first  shown  that  cases  (lescribod 
as  |iartial  dislocation  by  Sir  Astley  ("ooper,  Ilai'gnive.  and  others  were 
actually  examples  of  chronic  noii-suppuralivc  arthritis.  In  his  own 
descri|>tioii  of  the  changes  elTccted  by  this  disease  in  the  (piote<l  ca.«es 
he  doe.--  not  always  discriminate  between  tliose  wiiich  were  the  efi'ert  «)f 
the  prolonged  inHaiuuiatiou  and  those  which  siHiiild  prohablv  be  attrib- 
uted to  an  antecedent  tniumatie  dislocition  which  originated  the  pro- 
cess such  as  rupture  rd'  the  tendons  of"  the  siipnispinatus  and  infra- 
spinatus and  subscapiilaris  muscles,  and  the  estalilishmciit  of  a  larg« 
opening  between  the  cavity  of  the  joint  and  the  suhacnuuial  bursa.  A 
dislocation  rceiirriiig  after  such  injuries  should  be  classeil  with  the 
••  habitual  dislocations." 

Of  the  tlirec  classes  made  by  Volkmann — dislocations  by  distention, 
by  destruction,  and  by  deformity  (see  Chapter  XXXVt.) — the  soc- 
tMid  is  by  far  the  most  nire,  and  the  third  a|iparctitlv  tlie  most  common, 
although  the  distinction  belween  the  latter  and  the  first  cannot  always 
be  dciermined  <rlinically.  Iiidfcd,  I  know  of  cmly  one  recor<le<l  ca.se 
in  which  the  history  clearly  shows  an  acute  non-tniiimatic  effusion  in 
the  joint  promptly  followed  by  an  abrupt  a])peaniuce  ()f  the  deformity 
with  instant  relief  of  the  pain,  such  as  has  been  observed  at  the  hip 
and  knee  in  the  course  of  acute  rheumatism  or  the  eruptive  fevers. 
The  case  was  re|)orted  by  Hanuou  and  is  quoted  by  Malgaigne.'     A 


* 


'  Ourlt :  pHtholoE.  Aiiiil.  .lor  (iclcnkkraiikhcitrn.  1S53.  p.  250. 
•  Malnaigiie  :  Loo.  cil.,  p.  r>ti2. 
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man  forty-five  years  old  wKo  had  previously  eiifTprwl  widi  acute  rlieii- 
matisni  in  tla-  knci-  ami  Jiip.  hecaiiie  fovcri.-ili,  and  on  tlie  fullowinj;  dnv 
liad  an  aoiitu  inflamiiiation  of  the  sh(>id<ler-i(iint.  The  ))ain  increased, 
and  on  the  niglil  between  tlie  tiftli  and  sixth  days  became  suddenly 
very  severe ;  the  next  morning  a  snbcoracnid  diBlocation  was  found, 
and  was  reduced  with  some  relief  of  the  pain.  The  next  day  tiic  <lig- 
loeation  was  ftiutid  tn  have  partially  recurred;  it  was  agtiin  reduced, 
and   till'  limb  fixed   with  a  b;Mida<;c.      Kecovery   followed. 

Malfjaijiiii'  tliinks  tiie  over-ili.-.tcnded  capsule  is  nijttured  on  the  inner 
side,  and  tlius  the  disliK-alioii  ()ia<k'  jiossible  ;  the  view  seems  insuffi- 
cient to  explain  the  easy  partial  recurrence.  M'hen  the  efl'usion  is 
in(u*e  slowly  produced  and  is  lar^re  the  head  of  the  hiunerus  is  sepa- 
rated from  direct  contact  with  the  plcitoitl  cavity  by  a  layttr  id"  litpiid, 
the  depth  of  wliicli  may  auioiiiit  to  one  centimetre,'  under  which  cir- 
cumstanc*'s  it  is  evident  tliat  a  sliijht  force  wmuld  be  suHicient  to  dis- 
place the  humerus  to  either  side  and  without  rupture  fd'  the  capsule, 
just  as  one  easily  pnxluct'.s  a  dislocation  in  a  freshly  rli.ssected  shoulder 
aflcr  n)akin^  a  small  opening-  in  the  capside  to  admit  the  air.  This 
rcipiires  relaxation  of  the  scapular  muscles  which  normally  hold  the 
bones  close  toffcthcr.  and  such  relaxation  would  not  lie  found  when  the 
arthritis  is  acute  and  painful. 

A  cla-ss  of  cases,  of  which  quite  n  nund)er  have  been  re]>orted,  are 
sometimes  <lescribed  as  tniimiaiie  dislm'ati<uis  upward,  but  Malgaipne's 
opinion  that  they  are  the  result  of  arthritis  is  now  peneralty  accepted 
for  most  o!'  tlicm.  'Jhey  are  chanioleri/cd  by  the  projection  of  the 
head  upward  and  forward  and  rijfidity  of  the  limb.  Malgaipne  tpmtes 
a  case  to  show  that  tlie  displacement  nuiy  be  caused  by  carrying  the 
arm   in  a  sling  that  is  t*»o  short  and  tight. 

Most  of  the  specimens  of  dijilomtion  hi/  Hrfonnitt/  are  u})en  to  the 
doubt  whether  they  may  not  actually  be  nearthroses  following  trau- 
matic dislocations,  and  this  is  especially  tnu'  of  those  in  which  >he  dis- 
locatic»n  is  forward.  ( Jurlt  *  <lcscribcs  seventeen  s|»cciniens  concerning 
which  this  doubt  exists,  and  I  think  he  might  well  have  iidded  to  tlicm 
several  of  those  which  he  describes  as  examples  of  chronic  inflaniniatiun. 


DISLOCATIONS  DUE  TO  PAKALYSIS. 

This  variety,  rare  in  the  arlnlt,  has  been  shown  by  the  investigjitiona 

of  Duchenue  dc  Boulogne -^  to  be  much  more  common  in  new-born  chil- 
dren, the  paralysis  being  due  to  the  pressure  of  the  l<)n'C[>s  or  to  trac- 
tion in  delivery.  In  conseijuence  of  the  lack  of  support  whii'b  ensues 
upon  the  paralysis  of  the  nuiscles  of  the  shoulrlcr.  the  weight  of  the 
limb  causes  it  to  sink  downward,  the  only  remaining  sujipitrt,  that  of 
atmospheric  pressure,  being  presunudily  oven'ome  gnidually  by  the 
aceumidalifui  of  li<pud  within  the  capsule.  The  cf)nditi(»n  of  the  joint 
then  resemlilcs  that  of  hydnirthntsis,  jrlus  the  relaxation  of  the  nnis- 
cles,  and,  as  has  Iteen  above  described,  any  slight  force  is  then  sufficient 

■  Allwrt:  Cliirnrx.  niid  Operst.,  toI.  ii.  p.  330. 
•Otirlt:  Loc.  cit..  p.  274, 
'  Duchptiiio  dv  liniiloiinc:  Do  rEli'vtrisation  localisde,  1871,  2d  ed. ;  and  Panw:  Diet, 
de  M£d.  et  Chir.  prstiqiics,  art.  Epaulc,  p.  514. 
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to  displac't'  tlic  hivid  of  tlio  hiiniprns  to  one  si<Ie.     Malpiipnc  says" 
wlieii  all  tlio  iiiiis<'l('s  ipf  the  shniilder  arf  |iiiralyzeil  the  <lis|)lac«niciit  !•» 
always  dnwinvanl  ami  t'orward,  and  usually  iTic'iinipli4<' ;  and  tiiat  when 
the  ])aralysi,s  i.'*  partial  the  di-splaeetneiit  is  always  etteeted  by  the  uctio^ 
of  tlie  iinpuiidyzeti  niuselos  and  is  redticcd  hy  the  weifjht  of  the  limb  ;  j^H 
the  only  cases  of  the  latter   kind  of  whieh  he  had  knowledj;^,  two  fl^ 
niiinher,  the  displawnient  was  backward.     He  saw  in  a  man,  thirty- 
four  years  old.  a  double  paralytic  dislocation. 

In  iifw-borti  cliildriTi  the  dislocation  is  said  to  be  always  Imrkward, 
snbacrodiial.  Diicheiiiie  saw  in  ten  year.'*  eiglit  ca.ses  of  this  kind. 
In  all  the  cases  of  obstetrical  paralysis  which  he  had  seen  the  same 
group  of  muscles  was  affccte<l,  namely,  the  deltoid,  infraspinatus, 
bice|»s,  and  br.iciiialis  auticiis  ;  in  some  there  was  also  paralysis  of  the 
muscles  id  the  forearm  and  baud  supplied  by  the  mnsculo-spiral  or 
idnar  nerve.  I  liave  seen  paralysis  nf  (he  sjime  nniscles  (tile  deltoid, 
hice])S,  and  bracliialis  anticus)  appear  s])oiitanei>usly  at  the  age  of  one 
year,  with  consefpient  la.xity  of  the  joint  that  jx>rmitted  di.slociition 
forward  and  backward.  When  the  paralysis  is  caused  by  the  aj>]dica- 
tion  of  the  forceps  the  tnci'hauism  appears  to  be  the  pressure  of  the 
edge  of  the  instrimieut  ujtou  the  brachial  plexus  ou  the  si<le  of  the 
neck  ;  iu  other  ca^cs  it  is  the  pressure  of  the  tiiitrer  used  as  a  bftriU.  i^i 
the  axilla  or  to  briuu;  dcKvn  the  arm  when  raised  beside  the  hexid.         ^M 

In  one  of  Duclieniie's  cases,  treated   by  t'liaswiiguac,  a  jxTmanei^P 
cure  was  obtained  by  a  ti.\ati<in  <lrcssing,  worn  for  five  or  six  weeks. 

Oowisionally  the  dissibility  of  the  muscles  is  due  to  a  traumatism 
(myopathic  (lislo<'atiu!i).  In  a  r"ase  re|>orteil  by  M'nllT','  in  which  the 
head  of  the  huinerus  bad  sunk  almost  three  eentituetres  below  the  acro- 
mion, and  the  disjibility  was  very  great,  the  lunctions  of  the  limb  were 
much  improved  by  an  operation  ;  the  joint  was  o[»en«l  posteriorly  alonjf 
the  margin  of  the  glenoid  fossa,  the  articular  cartilage  removed,  anil 
tile  hemes  fastened  together  with  strong  silver  wire.  The  control  over 
tlie  limb  thus  obtained  thnuigh  (he  scapula  was  such  that  it  could  he 
raised  and  lowered  and  even  a  little  ad<luete<l  aud  abducted. 


>  Wiilfl'.-  Borl.  klin.  WocheuBchriit,  1B8U,  No.  52. 
1987,  p.  637. 


Abstract  in   (Jentrelblutt  fiir  C 


CHAPTER    XLV. 

DI8L0CATI0NS  OF  THE  ELBOW. 

Anatomy — ClastiGcatioii — Dislocations  of  B<ith  Bones  :  Backward,  lateral,  for- 
ward, divorgeiit. 

Anatomy. 

On  either  side  of  the  lower  end  of  the  Imincrus  is  a  jironiinence, 
the  epii-otiiKIe,  whicli  cati  l)0  easily  felt,  ainl  is  i>f  ^roat  iinportanee 
in  the  recognition  of  any  chaiijje  in  the  relations  of  tlie  hones  that 
constitnfe  (he  clhow-joint.  Tiic  inner  one,  entnnnpnly  caUeil  fiie 
epitroehlea,  is  more  prominent  and  wi'll-delined  than  the  outer  one, 
and  its  upper  inar{;in  joins  the  shaft  of  t!ie  Intnierns  l>y  a  sliarp  eurve, 
while  on  the  unter  side  of  ihe  shaft  the  sujiinator  ridge  connects  tlie 
side  of  tlie  shaft  with  tlu'  e])ieon(lyle  hy  a  fiiiidnal  sh>pe.  Below  the 
e|)itro(.'hlea  is  the  flattened  cireidar  side  of  the  trochlea,  pnijectinp 
ilovvnwani  and  I'orwanl  ahnnt  half  an  ineh,  with  a  sharp,  well-detined 
margin,  vvhich  is  inasUed  hy  the  olecranon  ami  tdna  when  the  hones 
are  in  ])iaci'.  From  this  edge  the  articnlar  snrfaec  of  the  trochlea 
jwisses  ontward  like  a  cone,  its  diameter  lieeoming  ni])iilly  smaller  fur 
ahoiii  half  an  inch,  and  tlien  enlarges  agiiin,  hut  less  uhruptly,  for 
nearly  an  eipial  distance.  Ahove  it,  posteriorly,  is  a  deej)  depression, 
the  oh'cranon  fossa,  into  which  the  tiji  of  the  olecranon  is  received  in 
l"ull  extension  of  tlie  joint,  and  ahove  it,  anteriorly,  is  a  correspomliiig, 
smaller  one,  to  receive  the  tip  of  the  coronoid  process  in  fall  flexion. 
On  the  outer  side  of  the  anterior  and  lower  part  of  the  trochlea,  and 
sepanitt'd  from  it  hy  ii  shallow  vertieal  groove,  is  the  capitcllum,  or 
rinlial  head,  of  the  hnrnerns  with  which  the  Iiead  of  the  radius  articu- 
lates, a  rounded  prominence  Inuking  directly  lorward. 

The  nina  articnlatcs  with  the  tnxddca  hy  its  greater  sigmoid  cavity, 
which  has  a  central  longitudinid  ri<lge  fitting  into  the  central  de]>ressiou 
of  the  trochlea,  and  opposing  displarenient  to  either  side. 

The  radius  articulates  with  the  ciipitelhim  hy  the  slightly  concave, 
cireidar  ni>[>er  surface  of  its  cylindrical  head  and  with  (he  lesser  sig- 
moid cavity  i>u  the  outer  side  of  the  ulna  ami  coracoid  process  liy  the 
side  of  its  head.  This  articnlar  surface  on  the  side  of  the  head  is  almut 
three-eighths  of  an  iticli  lonir  (from  alio\e  ilownwardi  on  the  inner  and 
posterior  side  of  (he  lione,  the  jiart  tliat  is  in  contact  with  the  ulnu  in 
supination,  hut  is  shorter  on  the  outer  side  at  the  jwrt  win'eh  comes  in 
contact  with  the  ulna  in  pronation. 

The  long  axis  ol"  the  trochlear  cones  and  tlie  ovoid  rapitellum  coin- 
cide with  one  another  and  represent  the  axis  of  the  joint  for  flexion 
and  extension  ;  this  line  crosses  the  lower  end  of  the  hnrnerns  from  a 
point  just  below  and  in  front  of  tlie  external  cpicondyle  to  one  that  is 
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just  covcri'd  by  tlie  lower  part  of  tlie  o|titroclilea,  and  is  inclined  down- 
ward and  inward  (rum  tlie  iraiTsverse  axis  of  the  lower  end  of  the 
liiiiiHTiiH,  so  that  the  long  axis  of  the  forearm  does  not  coiiieide  with 
tliat  of  the  arm,  hut  deviates  to  the  outer  side  as  it  jiassos  ilownward. 

When  the  bones  are  in  place  and  the  forearm  fully  extende<l  the 
iiptKTmost  part  of  the  olecraimii.  (lie  "point  of  the  elbow,"  lies  on 
or  close  below  a  transverse  line  drawn  behind  (he  limb  from  the  epi- 
triK'hlea  to  the  C])ic(iiidyk' ;  and  when  the  elliow  is  Hexwl  at  a  right 
angle  the  same  point  lies  a  little  nmre  than  an  inch  direetly  below  an«l 
nearly  midway  between  these  two  prominences  in  the  prolongation  of 
the  long  axis  of  the  shaft  c)f  the  luimerus.  Ordinarily  the  relations 
ol'  these  three  points  to  one  another  can  be  ri'adily  determined,  even 
when  the  region  is  swollen,  and  they  are  the  most  convenient  and 
P      _j-g  trtistwctrthy  aid  in   the  riH;<»gnition 

of  the  existence  of  a  dislocation  of 
the  ulna. 

The  outer  border  of  the  head  of 
the  nidius  can  be  felt  alxjiit  throe- 
(juarters  of  an  inch  lielow  the  epi- 
coridyle  in  a  line  tlrawn  tVom  the 
latter  to  the  wrist,  and  it  can  l:>e 
felt  to  move  when  (he  hand  is 
gently  rotated.  This  is  the  only 
point  where  the  interarticiilar  line 
is  ilistirH'tly  a<ressible  to  pal|)a- 
tiim  ;  at  all  other  [loints  it  is  t(X) 
thickly  covered  by  sioft  part^  or 
masked  by  the  parallelism  and 
close  contact  of  adjoining  surfaces. 
The  internal  lateral  ligament 
arises  above  from  (he  anterior, 
lower,  and  posterior  [lortion  of  tlie 
epitroehlea  and  is  broadly  inserted 
lx"low  along  the  inner  margin  of 
the  greater  sigmoid  cavity. 

The   external    latend    ligament, 

.shorter  and  narrower  than  the  in- 

The  l>onea  of  the  elbow:  B,  the  kzli  of  motion,  ternal,  arises  above  just  below  the 

*  "■'-*'^*'  epicondyle    and    boconies   blended 

below  with  the  orbieidar  ligtiment  tliat  sin-routids  the    head    of  the 

radius,  some  of  its  po.sterior  Hbrea  being  continued  to  the  tdna. 

The  anterior  and  ]nistcriur  ligaments  are  thin  and  loose,  and  close  Jn 
the  joint  lietween  ihe  luteral  ligameivts  in  front  and  behind,  res|>ectively. 
The  orbicular,  or  annular,  ligament,  placed  like  a  ring  aluuit  the 
head  of  the  radius  ami  the  adjoining  portion  of  its  neck,  occniiies 
three-fourths  of  a  circle  of  which  the  remaining  fourth  is  formea  by 
the  lesser  sigmoid  cavity  of  the  idna  ;  it  is  thus  attached  by  its  two 
ends  to  the  ulna  and  encircles  the  head  of  the  radin.s.  It  is  reinforced 
externally  and  posteriorly  by  the  fibres  nf  the  external  lateral  ligjtmont. 
The  svnovial  sac  extends  bevond  its   lower  border  for  a  short  distance 
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along  the  neck  of  the  radius,  and  is  then  reflected  upward  and  attached 
to  this  bone. 

The  ulnar  nerve  passes  close  behind  the  joint  on  the  inner  side 
l)etween  the  olecranon  and  epitrochlea  in  close  relations  with  the  cap- 
sule and  lateral  ligament. 

Frequency. 

In  order  of  frequency  the  dislocations  of  the  elbow  come  next  after 
those  of  the  shoulder  and  fingers  (Chapter  XXVII.). 

Kronlein's  109  cases  arranged  accoraing  to  age,  sex,  and  variety  are 
as  follows : 

Table  of  109  Dislocations  of  the  Elbow  (Kkonlein). 


Sex. 

Age. 

Variety. 

M. 

F. 

l-IO 

11-20   21-30 

1 

Sl-40 

41-SO 

51-60 

61-70 

1 

71-W 

Forearm,  backward 

Radius,  alone 

77 
9 

17 
6 

22 
9 

44 

5 

14 

1 

5 

4 

3 

1 

This  shows  the  same  preponderance  in  males  over  females,  4  to  1, 
that  is  shown  by  dislocations  in  general,  and  that  the  great  majority, 
80  out  of  109,  occur  during  the  first  twenty-four  years  of  life.  Atten- 
tion was  called  in  Chapter  XLII.  to  the  difference  in  respect  of  age 
between  dislocations  of  the  ellww  and  those  of  the  shoulder,  the  latter 
being  rare  at  the  age  when  the  former  are  common,  and  most  frequent 
in  middle  life  ;  and  Kronlein's  opinion  was  there  quoted  that  fractures 
of  the  clavicle  are  in  childhood  the  equivalent  injurj- — that  is,  are  pro- 
duced by  the  ssime  cause — of  dislocations  of  the  shoulder  by  direct 
violence  in  middle  life,  and  that  dislocations  of  the  elbow  are  the 
equivalent  injury  of  dislocations  of  the  shoulder  by  indirect  violence. 
Another  po.<sil)le  explanation  of  the  frequency  in  childhood  i.s,  I  think, 
the  hypcrextcnsion  of  the  joint  which  is  marked  at  that  age  and  is 
usually  wholly  lost  in  adult  life,  at  least  in  males. 


Classification. 

The  different  forms  of  dislocation  of  the  elbow  are  numerous,  for 
the  two  lK)ncs  of  the  forearm  may  l>e  displaced  together  in  any  one  of 
the  four  ])rinci|>al  directions,  or  each  may  take  a  different  direction,  or 
eitlier  may  be  dislocated  while  the  other  remains  in  place.  The  num- 
ber of  named  forms  has  been  still  further  increased  by  making  in  some 
a  <iistinction  between  "complete"  and  "incomplete"  which  not  only 
is  not  jn.stifiod  by  any  corresponding  important  pathological  or  clinical 
difforence,  but  wliich  al.«o  df)es  not  even  correspond  with  the  definition 
of  "  incomplete"  given  by  those  who  make  most  use  of  the  term. 
•  Many  of  the  varieties  are  closely  allied  to  one  another,  and  produced 
by  cati.-cs  that  differ  very  slightly.  Thus,  if  the  joint  is  hyperex tended, 
the  ligaments  torn,  and  a  backward  dislocation  of  both  bones  begun, 


614 


DISLOCATIONS. 


tlio  filial  ]K)sitiou  Uikeii  will  vary  with  tlie  ilircotion  in  which  ili<.-  lome 
coiiliiiUL's  iti  act,  aiul  with  tlie  ud<litiiii)  u>  it  of  latoiiil  ric.xion  of  tlie 
joint  or  rotation  of  liie  foreiwni,  ^o  that  forms  tis  widely  liittl-ivnt  in 
anuearuuce  us  direct  l>:iekwar(l  dislocation,  lateral  dislocation,  untl  dtvui 
gont  dislocation  may  he  ]noilNced.  It  will  Ik*  proper,  therefore, 
well  as  convenient,  to  ile.-icrilie  under  the  more  common  type,  backwar 
dislocation  of  iKttii  hones,  miicli  that  concerns  many  ot' the  other  iortiis, 
aud  to  limit  the  descriptions  of  llie  latter  niaiidy  to  the  |M>ints  of  <liir< 
enco. 

Tlipclassilii-atiim  wliich  will  lie  here  followed  is  the  same  in  its  pril 
cipal  features  as  tliose  adopted  i)y  most  reit-nt  writers.     The  ilitt'eren 
are  in  the  grouping  and  recoijniiion  of  the  varieties. 

1.  Dis]o<-atiniis  iKU'kward, 
liiickwurd  mill  niiiward. 
liackwAi-d  mid  inward. 

2.  Lxternl  dialocsiliiins. 


lit 


DUlocatioiis  of  the 
foresrin  on  the 
arm. 


Dulocations  of  the 
ulna  alniie, 


complete  outward. 
'i.  Forwani  <lii<li>cutioii.., 

in<-i)iii|ilete,  or  1st  dej;ree. 

fomplele,  or  'id  decree. 

with  rracliiri>  or  the  olecranoo. 
4.  Divergent  disloaitiuii.s, 

uiitero  (mslerior. 

trniitsveme. 

1,  2.  Hai-ku:ird  and  (  1.   In(»iiiplel«,  or  Ist  degree. 

upUMnl,         I  2.  t'ompluto,  or  2d  decree. 
3.   Backward  and  uiilward,  licliiiid  rudiiu. 
-I.  Korwanl. 


DialocationB  of  the 
radius  alone. 


f  i.  Hack  ward. 
I    2.  Outward, 
■j   3.  Forward. 

4.   l!v  eloni;:ilii>n, 
I  .V  At<£o<'iaie<l  will 


or  (he  suldiiXHlinn  of  children, 
frjctiire  of  the  ulna. 


Congenital  and  pathological  di-<location8. 


DISLOCATION    OF    THE   FOREARM   BACKWARD. 

Tliis  is  the  niipst  <'oiiiitnin  of  all  iji-locations  of  the  elbow.  It  iS~ 
haliitually  produced  iiy  a  fall,  Iiut  alth(iu;:li  (he  examples  are  so  nnrncr- 
otH  tile  mcclianisiu  or  hmkIc  of  prmlncticin  iias  liccii  the  sniijcct  of  much 
controversy,  lar<.'e!y  due  to  the  resort  to  hypotheses  which  was  stiniii- 
late<J  l»y  the  tack  of  definite  knowlcdjre.  Few  who  fall  are  able  to 
describe  the  circumstances  of  the  fall,  to  say  whether  the  arm  was  fullv 
extendeil  or  partly  fle.xcil,  whether  the  violence  was  received  njxni  the 
hand  or  u|>on  the  I'lbow,  and  a  prtH'tinccived  theor}'  in  the  mind  of  the 
snrtri'ou  is  a  great  helft  (o  (he  discovery  of  facts  that  favor  it. 

The  theory  of  producttim  \iy  Jtirci'i)  fir.rinn  is  .sup|)orted,  .so  far  .is  I 
know,  by  only  one  c:isc,  aiul  that  a  case  that  has  only  recently  h 
reported.     Stetter'  had  a  patient  who,  while  working  in  a  mine, 
caught  under  a  falling  stone  in  such  a  way  that  his  left  elbow 

'  stetter:  Compendium  dt-r  Lvbre  von  den  Luxalionon,  1886,  p.  43. 
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forcihiy  flexci]  lu'twocn  tlie  stone  aiic]  tiio  wall  and  was  ilisl<i('atf(l  haek- 
wanl,  WIk>i»  seen,  aliuiit  an  luxir  ut'tiTwanl,  the  juiiit  was  in  tiic  [msi- 
tiou  of  extonsidu.  Iv<'(liiftiuii  was  eusilv  ftU'ctcii  liy  tnu-tioii,  and 
recovery  took  place  willmut  iucideut.  FnictiirL'  uf  the  ccjrouoiil  process 
could  not  be  rec-ofrnizcd. 

TIk'  ttienry  of  (//;'f/7  iliMittuvrmrut  backwanl  ("  glissement ")  fornm- 
lated  l>y  Uiiyi.T,  and  at  one  time  widely  held,  has  not  wifhstoinl  the 
eriticisni  of  later  writei-s  and  is  no  loiifjer  accepted  in  ex]ilanatiun  of 
dislocations  cunsed  hy  falls.  A  case  re])orted  hy  W'chcr  nearly  (iftv 
years  ago,  ami  much  ciuoted  since,  is  an  exaiujyie  of  pmditction  in  this 
manner,  hut  not  in  a  fall  :  a  yonnjr  man,  wishinjr  to  show  his  strength, 
held  Ills  arm  extended  while  another  tried  to  hend  it;  tlie  latter  not 
sui'ceedin^,  struck  the  front  of  the  ii|)per  part  of  the  foreartn  vioh'ntly 
with  his  fist,  al  tiie  same  time  ]ires^int;  the  wrist  forward,  and  caused  :i 
dislocation  which  could  not  he  reduced.  In  like  niaiiner,  flie  disloca- 
tion can  l)e  produced  by  a  blow  upon  the  hack  of  the  arm  just  above  the 
cIImiw,  as  iu  a  case  (ptofed  by  Malpiigne  from  Flanlx'rt,  in  whicli  the 
patient's  arm  was  caught  under  an  overtnrix'd  wagon,  atid  in  atiollier 
seen  by  Hatiiilton.  A  .similar  mechanism  has  also  been  ob.served  in 
outward  dislo«iti<ui, 

'I'he  theory  of  Im-xiiui  presente<l  by  J(algiiigne,  according  to  which 
the  patient  in  his  liill  strikes  upon  the  inner  side  of  the  sliglitly  Hexed 
forearm  and  the  elbow,  tlie  liudi  being  .somewliat  abducted,  is  perlians 
true  of  some  euse.s.  Malgaigne's  explanation  is  very  bi'ief ;  he  simply 
sjiys  the  dislocation  is  eflcctcd  by  "a  movement  of  torsion  which  brings 
the  curonoid  process  siiecessivety  inward,  downward,  and  liackward." 
However  obscure  (he  exjtianation  may  be,  and  it  .snggi>s(s  an  origin  in 
speculation  rather  than  in  ob.servation,  the  fact  remains  that  in  a  few 
well-antheiiticatwl  ca.se6  the  violence  ha.H  certainly  been  received  u|Min 
the  upper  and  inner  part  of  the  forearm  mid  not  upon  the  palm  of  the 
haiiil.  Ping.-iud  '  (piotes  three  such  :  a  riiler  falling  with  liis  horse  and 
dislocating  his  elbow  white  the  liand  still  iiehi  the  bridle;  a  man  falling 
in  the  gymnasinm  with  his  fon'arm  lient  behind  iiis  back  ;  another  full- 
ing backward  and  nilling  upon  hi.s  side  while  his  hand  held  iiis  cloak 
together  in  front  of  his  chest. 

Ifi/prrfi'tninimi  ami  Ahiiwiinit,  It  is  now  generally  l)elieved  tliat  the 
injury  is  habitually  canseil  by  a  fall  upon  the  palm  of  the  ontstrctelied 
hand,  the  elbow  being  in  <'iini])lete  extension,  and  that  the  [irimary 
rnptnre  of  the  ligiuneiits  whieli  makes  the  <lis!oi".ition  possible  is 
etleeteil  by  liyperextension  of  the  joint.  That  this  was  a  |)ossihle  cause 
wa.s  known  to  IVtit,  who  had  .seen  a  compound  dislocation  thus  pro- 
duced ;  aiul  Desanlt  and  Bichat,  antici])aling  in  this,  as  in  so  many 
other  things,  the  slower  judgment  of  the  profession,  declared  it  to  \w. 
the  common  mechanism,  but  the  investigations  which  first  satisfactorily 
demonstrated  it  wen-  m;ide  by  a  young  German  surgeon  in  1844, 
Koser.-  His  results  were  (pioted  and  Iiis  exiK'Hments  repeated  and 
extended  toother  than  backwanl  dislocations  by  Streubel,' and  to  these 

'  riiicaud  :  Dirt.  Enoyclop.  dos  Sc.  MCd.,  urt.  Coiidp,  p.  496. 
'  Rnsi-r:  Arcli.  fiir  |iliysii>l«)i!.  Hcilltiimle.  1S44,  Iti-ft  'i,  p.  185. 
•  Strciibel :  I'ragcr  VicrU-ljuiirsclirift,  1«.">0,  vol.  i.  p.  1. 
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two  pa|M.-i-!i  and  the  articles  by  Denuc*^ '  and  Pingaud,  a>K>ve  mentioned, 
the  reader  is  referred  for  details  tu  which  the  needed  space  cannot  heir 
be  piven. 

Experiment  ujMjn  the  cadaver  fshowi;  that  when  this  action,  of  a  fall 
ujn)n  tlie  outstretched  hand,  i.s  imitated,  tlie  ham!  beings  siupinaff-d,  llie 
anterior  jxjrtion  of  the  internal  lateral  liguiiient  becf)mes  ten.se  iind  theu 
yiehls,  u^*nally  at  its  upj)er  in.-sertion  ;  tlien,  u^  the  inovemcut  is  con- 
tinued, ilie  rn|)ture  extends  alon^  the  anterior  ligHQient,  {>erha]i!> 
involvinj;  part  ui  tlie  bnurhialis  anticus,  the  elbow  bends  iuwani,  and 
if  pressuiv  is  made  downward  upon  tlio  head  of  the  humerus  this  bone 
[lasses  down  in  front  of  tiie  coroiioid  process  and  radius,  and  a  back- 
ward di-location  is  prixliiced. 

In  whatever  direction  tiie  f»»rce  may  act  it  is  evident  that  its  first 
effect  must  be  to  rupture  one  or  both  of  tile  lateral  ligaments,  for  tlier 
are  the  ones  which  lioid  the  l)ones  together  and  they  oppose  not  only 
lateral  motion  but  also  hy[KTextension.  According  as  one  or  the  oflier 
of  tliese  is  first,  or  alone,  torn,  and  according  to  the  direction  of  the 
force,  the  details  of  the  jMsitinn  in  which  the  bones  come  to  rest  will 
vary  and  the  displacement  will  l)e  directly  backward  or  to  either  side 
or  witli  more  or  less  alxliiction  or  adduction  of  tlie  forearm. 

The  freijuency  with  which  the  tip,  or  more,  of  the  internal  epieon- 
dyle  is  broken  oft' and  the  flexor^  of  the  hand  detaclied  from  it  and  the 
adjoining  bone,  and  with  wliicli  the  external  lateral  ligiiment  remains 
coutiuous  with  the  perio-teuni  -.trippid  tip  froni  the  back  of  the 
external  condyle,  convinces  nic  that  forciljie  abduction  of  the  forearm, 
during  either  extension  or  partial  flexion  of  the  elbow,  is  the  first  step 
in  the  [>r<Mluction  of  tlie  injury  in  a  large  nnmi)er  of  cases  ;  this  breaks 
the  internal  lateral  ligaiiicnt  and  frees  the  ulna,  and  then  the  Ikihcs  slip 
|)asl  each  other,  the  I'Xtcniat  latcr-.d  ligjiineut  being  torn  or  det.iche<l  in 
the  movement,  ami  tiie  head  of  the  radius  tearing  otl"  the  corres|«>nding 
portion  of  the  capsule  and  adjoining  [>eriosteum  as  it  slips  up  behind 
th(!  condyle. 

The  cases  in  which  the  coronoid  process  and  the  portion  of  the  hea<l 
of  the  radius  which  is  anterior  at  the  niouient  are  broken  off  show  that 
in  tlieiii  the  tlirect  iiupiii^ioit  of  the  bones  past  each  other  was  efTecttd 
by  great  violence  acting  along  the  axis  of  the  forearm  before  these  two 
parts  had  entirely  cleared  the  lower  surface  of  the  hnmerns. 

In  one  ease  that  came  under  my  ol)s<'rvation  the  dislocation  was 
effected  by  hyperextension  and  ll^rsil)u  without  the  aid  of  the  weight 
of  the  body  to  [iress  the  Imaienis  downward.  The  patient,  in  jumping 
dowel  fVoni  his  wagon,  steadied  liiiiisi'lf  bv  grasping  the  rail  of  the 
seat,  and,  the  height  bi'iiig  fiiij<i<leralile,  the  wrench  was  sufficient  to 
disloejite  ihe  elbow. 

Pathology.  The  internal  lateral  ligtinient  is  always  torn,  usually  at 
its  ins(!rtion  upon  the  humerus,  and  the  rent  extends  along  the  anterior 
ligament.  Tlie  external  lateral  ligament  is  usually  torn  or  detached 
from  the  hiiuieriis;  its  partial  preservation  in  some  cases  notably  att'ects 
the  attitude  of  the  limb  and  may  create  considerable  difficulty  in  r«sluc- 
tion.     The  orbicular  liganient  is  rarely  iiijitre<l. 

>  Uenoc^:  Diet,  de  Vlti.  ct  Cliir.  prat.,  art.  Conde. 
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The  ti])  uf  till-  internal  cpirondylo  i8  frcijueiilly  torn  off,  apparently 
liy  iiviilsiuii  tliriiiitjli  the  atlaclit'il  Hesor  nui!<fle.s ;  when  tlio  f'ragiiicnt 
\s  large  it  remain^  attai'liid  to  the  internal  lateral  ligament  and  is  diu- 
placed  upward  and  backward. 

The  flexor  niuseles  oi'  the  hand  are  sometimes  quite  freely  torn  from 
the  bumertis,  the  hrachialis  anticiis  is  .sonietiines  hiceiiited  and  in  e.\- 
ttvniL'  displai'etiiciits  t(irn  across  ;  the  tendon  of  the  liiecps  (K'casionally 
sli|)s  around  the  (Miter  side  of  the  external  condyle.  In  the  oidy  case 
in  which  I  have  seen  all  these  extensive  lesions  the  entl  of  the  Ininierns 
wa.s  strifiped  of  all  its  muscles  and  had  {mssiHl  tliningh  the  fascia  and 
lay  under  the  skin  in  the  fold  of  the  ellrow,  but  the  |KUient  had  been 
snitjcctcd  to  three  attempts  by  different  surgeons  to  reilucc  under  ether, 
and  it  i.i  probable  that  the  lacerations  were  in  part  due  to  tliose  attempts. 

The  ea|)sule  at  the  back  of  the  external  condyle  is  torn  otV  ljy  the 
edge  of  the  head  of  the  radius  and  seems  frccpiently  to  maintain  its 
continuity  with  the  adjoining  |>eriosteum,  which  latter  is  stripped  up 
for  some  distance  and  cajis  the  head  of  the  radius  in  its  new  jxisition. 
This  stripping  up  of  the  periosteum  and  its  effect  in  producing  new 
bone  if  the  dislocatiiu)  remains  unreduced,  which  I  jiointed  out  in 
the  Hrst  edition,  I  have  repeatedly  observed  since.  (See  Chapter 
XLVIJ.) 

The  displacement  of  the  heme  varies  greatly,  both  in  extent  and  in 
direction.  The  top  of  the  coronoid  process  may  rest  against  the  hiwer 
and  jKisterior  surface  of  the  trochlea,  and  the  nidius  still  remain  in 
contact  with  the  tuider  surface  of  the  capitellum  liy  (he  anterior  [uir- 
tion  nf  its  disk,  or  the  latter  maybe  entirely  <lisiocateil  and  rest  agjiiust 
the  pipsterior  face  of  the  external  condyle. 

\\'hen  the  ulna  is  m(U-e  and  the  radius  less  displaced  tlie  deviation  of 
the  wrist  is  tf>  the  inner  side ;  and  when  both  iKtnes  are  completely  tlis- 
phu-ed  backward  deviation  of  the  wrist  to  either  side  will  incline  their 
upper  ends  to  the  o|)pMsitc  side,  and  thus  bring  them  nearer  to  the 
internal  or  the  external  e]iicotidyle  respectively. 

If,  in  the  prodiictinu  of  the  dislocation,  tlie  lateral  outward  flexion 
is  more  marked  than  the  liyj)erextension,  the  capilellum  slips  along 
tile  head  of  the  nidius  to  its  iiuier  side,  and  the  latter  lodges  on  the 
outer  surface  of  the  former  just  lielow  the  ejiicondyle,  while  the  eitro- 
Moid  [U'occss  rests  agiunst  the  posterior  surface  oj' the  ext<'rnal  condyle, 
liavitsg  been  earriol  ontwar<l  by  prouatiitn  of  tlie  forearm.  The  long 
axis  of  the  forearm  is  deviatcfl  tr»  the  inner  or  the  outer  side  ;  the 
internal  lateral  ligament  is  freely  torn.  This  is  the  <lislocation  back- 
ward  and  oufward,  classed  by  some  with  the  outwanl,  by  others  witli 
the  backward  disKieations.  and  .wtnetimos  misleadingly  reporte<l  as  a 
pure  f)Utward  disliM-iitiou. 

Complications.  Fiiu-tures  of  the  olecranon,  the  coronoid  process,  the 
hea<l,  shaft,  and  lower  i.'Xtremity  of  the  nidius,  and  the  epitrochlea  have 
Iwen  ob8erve<^l  in  connection  with  disKwation  l)ackward,  Frarluif  of 
the  ofccraiinu  is  effected,  presumably,  by  the  j)ressnre  of  its  tip  against 
the  back  of  the  humerus  when  the  posterior  part  of  the  latenil  lig:»- 
ment  jiroves  stnmgcr  than  tlic  bone,  and  a  fracture  is  produced  with 
angular  deformity  and  crushing  of  the  posterior  jjortion  of  the  bone 
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at  the  ist'ut  of  fnicture.  In  u  «i.so  rt-portf*!  l>y  W.  H.  Daly'  <if  frnc- 
tiin.'  of  tilt;  olitcr.iiioii,  and  prol)iil)ly  of  the  c<.ironoi<l  jinx-oss  a.\mt,  the 
ciH'xi.stcriue  of  :i  C'ollos's  fraitiire  at  tin-  wrist  showetl  (ilainly  tliat  tlie 
injury  wa-*  |ir«Mluci'(l  by  a  fall  ii|M)n  the  cxtcndci]  hand. 

p'riictnri'  nj  (he  rijronoi'l  jirori'MH  is  |)rul)ably  pr'nlufed  when  the 
nioincntiini  of  the  fall  forceij  the  hnnienis  downward  before  the  hyper- 
oxtension  has  quite  carried  tiie  tip  of  the  pnx«56  piist  the  trochlea ;  and 
Ijotzberk's  e.\|X'riinent!i  iiKli'.-ate  that  it  fan  also  Ik-  ranse<l,  when  the 
elbow  is  sliuiitly  llcxeil.  i>y  the  direct  inipul>ion  of  the  lower  end  of 
the  hiiinenis  in  :i  direetion  parallel  to  that  of  the  lonj;  axi.s  of  the 
forearm.  A»«  the  brachialis  anticiis  is  attached,  not  to  the  tip  of  the 
proee-vi,  but  to  its  anterior  face  ami  the  adjoining  surface  of  the  ulna, 
the  displacement  of  the  fragment  is  usually  slijrht. 

I'lirllat  fnirluir  of  tin-  hititl  of'  the  rtnliiis  lias  l)eeii  observed  in  a 
number  of  eases,  often  assoeiatwl  with  fnicture  of  the  coronoid  prtK'«"ss. 
It  has  been  described  in  Chapter  XX.  The  (wtrtioii  broken  of!"  is  llie 
anterior  or  inner  third,  ami  the  fracture  is  ctVci-tcd  by  the  direct  presa- 
iire  of  the  condyle  brou^jht  to  bear  u|K>n  the  jwriphery  of  the  disk  by 
the  displacement  backward  of  the  latter. 

Olio  case  of  fracture  of  the  Mliaft  of  the  nidliix  and  three  of  fnicture 
of  its  lnwir  cml,  (Allies'-;  fracture,  eom]ilicatinn  backward  disl(Knition 
of  the  I'lbow,  are  rc]Mirlcd  in  a  thesis  \tv  I)ii|>iiv." 

'riu'disliication  ntay  bi?  uy.uh'rDiiipntintl  by  the  projection  of  the  tnK'idea 
tlirouf^h  the  skin  in  the  fold  of  the  elbow,  and  tlie  brachial  artery,  and 
perhaps  even  the  median  nerve,  may  be  ruptured.  In  a  case  refK»rte«l 
l>v  Leddr'i-liose,^  in  wtii<'li  the  dislocation  was  maile  compound  by  a  trans- 
verse wound  in  the  fold  of  the  elbow,  tlie  rnusculo-spiral  nerve  was  torn. 
Kive  moMllis  lati-r  the  nerve  was  successfully  reimite<l  by  suture. 

Ill  another,  re]H)rted  by  Ferret,' tlie  median  nerve,  cx)H»sed  for  more 
tli:iu  tliree  inches  in  the  wound  and  tightly  stretched,  sloughed  away. 

Symptoms.  The  elimw  is  usually  flexe<I  at  an  angle  about  midway 
between  complete  <'xt<>nsion  ami  tlcxlon  at  a  right  angle,  but  it  may  lie 
complctelv  exteiideil,  itr  cvi'ii  hy|»erexteiided,  as  in  a  case  re|H)rtcd  by 
Morcl-Lavalii'c.''  The  limb  is  shortened,  and  if  viewed  from  Iw-hind 
till'  shortening  appears  to  be  in  thi'  arm,  beeiuise  of  the  elevation  of 
the  olecnuion,  but  if  vieweil  from  in  front  in  the  forearm.  If  a  few 
hours  have  passed  since  the  injury  was  received,  the  region  of  the 
elbow  is  oceujiied  by  a  swelling  which  may  be  so  great  as  completely 
to  mask  the  bony  [loiiits  and  the  elianictcristie  changes  in  outline;  but 
if  this  swelling  is  slight  or  ab>ent  t!ie  antero-posterior  diameter  of  the 
joint  ap))i'ars  increased,  and  tiie  transverse  diameter  uneliangeil.  The 
lower  part  of  the  triceps  curves  backwanl  in  the  metlian  line  to  the 
end  of  the  olecranon,  creating  a  hollow  on  either  side,  in  the  outer  one 
of  which  may  be  seen  a  slight  elevation  marking  the  jKisition  of  the 
head  of  the  radius. 

'  Duly :  Pliilmlolphin  Mixliciil  and  Surgical  Bopurter,  1880,  Tol.  xliii.  p.  71. 
»  Dilpiiy :  TIkwi"  <le  I':iri«.  lKS->.  \o.  l.il. 

•  I^'iidrrlioiH" :  IViitachc  Zi'it'iclirift  fur  Clitrurgic,  vol.  xxv.  p.  238,  abatraet  in  Oeu- 
tralMittt  fiir  riiiruriri<-.  ISST.  p.  TIK. 

•  Fcrntt  :   Progris  M.Mii'ul.  Miiy  7.  I***?. 

•  Morcl-Ijivallec :  Bull  de  la  sioc.  de  Chir.,  18.t6,  toI.  vii.  p.  9. 
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Tlie  front  of  tlic  jimit  appears  Full,  ami  tlie  forffarm  jusL  Im-Idw  it  is 
hriiailoiu'il  liy  (Ih*  sliitrtuuiiifr  c»l'  ilic  iim.scli'.s  lliat  aritse  from  cither 
ojiidvlf.     SinxjliiiR's  iIr'  oiilliiK;  of  tlic  iroclik-a  can  he  (li.stitu'tlv  felt 


or  even  seen, 


hut 


onliiianh'  it  is  inaskei 


)V 


ill. 


le  iivei'h  iiiir  iiiiiseU 


selcs. 


The  t 


iirearni  iiiav 


lal 


ke  ;uiv  attltiule   between   liniualiim   am 


-iipma- 

tiiin,  lor,  as  vohinlnrv  rHlaticiii  is  |tus.-ilile,  the  |>atierit  [ilaees  it  in  the 
most  convenient  altitu<le.  The  axis  of  the  i'orearm  may  he  tleviatod 
to  either  side  (Fig.  2.S7). 

Flexion  and  exteiisicin  are  jMvssihle  within  varitihle,  Imt  always  nar- 
row, limits  and  (vaiiiful  ;  and  when  Hexinn  is  niade  the  [iromineni'e  of 
the  oleeranon  hchind  the  joint  is  inereaseii.    Ahiiormai  lateral  luohility 


>f  111 


ejntlll  e\l.-t> 


If  now  the  positirdis  of  the   two  epieondyles  and   tiie  luherosity  of 
the  (de<'ranon  e;ui  he  reeof{ni/,eil,  it  will   he  seen  tlial   the  latter  is  dis- 
(laced  haekwanl  and  upward,  rising,  if  the 

imh  is  extendeti,  ahove  the  horizontal  line  Ki"-  287. 

joitiiii^  the  epieoiidyles,  or  projeelJMir  far 
liehiiul  a  tVontai  plaiu'  p:issinjj;  ihioii^'-h 
these  two  points  if  the  timh  is  partly 
Hexed.  This  haekwanl  projeetion  of  the 
oleer.UKin  will  lie  ineretised  hy  flexion  of 
the  elU'W,  and  at  the  .same  time  it  will 
«leseend  ;  while  hy  extension  it  will  he 
moved  (o  a  hij^her  li'vel  and  hronii-|it  nearer 
the  hack  of  the  humerus. 

The  head  of  the  radius  can  lie  felt,  per- 
haps even  seen,  under  the  skin  helow  and 
to  the  outer  side  of  the  oleeraiinii  close 
behind  the  external  condyle,  and  <-an  he 
re<-oi;tiizeil  hy  the  concavity  of  lis  upper 
surface  and  felt  to  move  under  the  tiiiffer 
when  tlie  wrist  is  ffently  rotated. 

( )n  the  inner  side,  if  the  swelliufr  is  not 
too  preat,  the  finjier  jiassin^  torward  and 
tlownward  from  the  ti[i  of  the  oh-craiion 
.successively  reeoj.'-iii''-es  the  curved  iinier 
mariria  of  the  c;real  -.itrmoid  cavity,  pussi- 
lilv  also  the  eoronoid  process  and  the  liaek 
of  the  tnM'hIea,  and  then  moving;  around  the  inner  side  lielow  the 
^■pitroclilea  to  the  front  may  trace  the  sharp  circular  maririn  of  the 
trochlea  and  recoi.riiize  its  rounded  surface  and  irroovc  in  front. 

Diagnosis.  The  diagnosis  should  he  ni.'ide  U|)nu  actu.nl  r»'<'o<rnili<in 
hv  pal[)ation  of  the  position  of  the  two  epieouily  les,  the  olecnuion,  and 
the  head  of  the  radius.  Tlie  surseon  should  never  he  satisfied  with 
less  tlian  that,  and  if  it  <'annot  he  ohtained  he  should  refu.sc  to  make 
a  positive  diajruosis.  Xo  attitude  of  the  limli,  no  nieasurt^nicnts,  no 
apparent  chantres  in  it.,  diameter,  no  considerations  of  ahnormal 
niohility  or  tixntioii  are  siirticient,  and  the  surfieoii  wlio  trusts  to  lliem 
will  he  uulv  too  likely  to  a<ld  to  the  alrea<ly  loo  long  series  of  liml>.s 
cri|>|)led  ill  consecpiencc  of  errors  in  diaj!;no>is. 


LiisluvuUou  ul  tilt;  etbow  Imckward. 
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Of  the  different  fractures  tliat  liave  been  mentioned  us  complica- 
tions, tliose  (»f  tiie  okfranon  antl  p|(itnK;lilea  are  easily  recognized  i>y 
niuiiipuhitiou  ;  that  of  the  coronoid  process  is  indicate<l  by  easy  recur- 
rence of  tile  dislocation  after  its  reduction,  but  if  tlie  patient  is  ethcr- 
izitl  at  the  time  thi^  synijil<ini  is  by  no  means  characteristic,  and,  fur- 
tlienuore,  it  is  also  pivsent  in  those  fractures  of  the  internal  condyle 
wliich  are  complicate*!  by  displacement  of  tiie  fnijrment  and  dislixai- 
tion  of  the  niditis  baekward.  Fnicture  of  the  head  of  the  radius  can 
hardly  be  recognized  unlcf^  the  fragment  should  l>e  so  displaced  lltat 
it  am  Ijc  felt  on  the  outer  side  of  the  con<lyle. 

The  reconis  of  discussions  over  cjiscs  presiMited  to  the  various  leamcJ 
societies  siiow  very  clearly  the  great  difficulty  of  making  a  diagnosis  in 
cases  that  have  remained  uiireiluced  for  any  length  of  time,  es|)ecially  in 
children  in  whom  the  injured  or  strip|HMl-up  periosteum  rapidly  form* 
new  bone  which  obscures  the  original  outlines.  Much  of  the  uncertainly 
concerning  the  character  and  results  of  re|x>rte<l  cases  is  due  to  this  fact. 

Prognosis.  The  prognosis  is  favor.ililc;  re<hiction  in  recent  cases  may 
be  contidently  ex|)e<-'tetl,  with  complete  or  almost  complete  restortition 
of  function.  In  old  ca.ses,  of  more  than  si.\  weeks'  standing,  the  prol>- 
ability  of  reduetion  is  grwitly  <liminisheil,  although  successes  have  Ix-cn 
re|M)rte<l  after  three,  five,  and  even  .seven  months.  The  greater  tJie 
displacement  upwani,  the  anu  l>eingonly  slightly  flexeil,  the  less  is  tlie 

Iiroiiability  of  re<luetion  afti-r  the  lapse  of  some  time,  for  the  laeenited 
atcnil  ligament.-,  have  then  formed  new  attachments  at  jx)ints  so  high 
on  the  litMiicrn-^  that  they  must  Ix'  agiiiii  ruptured  l)eforo  the  idnn  an<l 
radius  can  be  brought  below  the  end  of  the  humerus,  and  in  attempting 
to  rupture  them  by  flexing  the  ellxjw  the  olecranon  is  liable  to  be 
broken.  In  addition,  the  sigmoid  cavity  tills  up  with  fibrous  ti«<sue 
which  obliterates  it-  articular  surface  and  binds  it  to  the  Iwck  of  the 
huujerus.  Furthermore,  as  the  injury  is  most  fretpient  in  the  yotmg, 
who.se  |)eriosteum  is  active  to  jjomIiicc  lx)ne  when  irritate«l  or  stripiici] 
up,  ol)stacles  may  thus  be  crestlcil  which  cjinnot  be  overcome  except  bv 
arthrotomy.  In  some  cases  of  unre«luc«l  ilislocation  the  patients  have 
in  time  obtaine«l  a  free  range  of  motion  and  a  uscfid  limb,  but  ustiiilly 
the  ntobility  is  very  .slight.  In  a  dis4'ussi<m  Ujwn  the  subject  in  the 
Soci^-t6  de  Chirurgie  iJinf/itiim,  IsOl,  p.  10;i;,  it  was  stated  as  the 
exi)erieuce  of  several  of  the  memltcrs  that,  in  the  ohlcr  cji.ses  at  least, 
it  was  not  uncommon  to  fail  to  make  a  complete  reduction  of  the 
radius,  but  that  nevertheless  the  patients  rceovere*!  full  U-se  of  the 
joint.  Kccurrence  of  the  disI<K>ation  <»f  the  radius  alone  has  als«»  (x-en 
observeil.  Mason  '  rejKjrtcd  such  a  ca.se  in  which  the  recurrence  wsis 
thought  to  have  taken  place  during  the  agitation  accompanying  the 
recovery  from  the  etfi.'<"ts  of  the  ether. 

Even  after  an  early  retlnction  the  mobility  m.ay  1h»  diminishp<i  l>v 
the  result.s  of  the  arthritis,  esjK-cially  in  the  old  and  rheumatic,  or  bv 
new  formations  of  bone  about  the  joint  which  mechanically  limit  its 
rjinge  of  motion,  or,  very  exceptionally,  by  an  ossifying  myositis  of  the 
brachial  is  amicus.' 

■  'Mmou:  Xew  York  Mcdioal  ISronnl.  ISSlt.  vol.  xix.  p.  SB. 

^^_^  '  Myxb  :  iK'Ulsvhe  Zvitactirift  fur  t'bir.,  ISSO,  vol.  liv.  p.  WI. 
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Compomid  diskicjitions  iisiiallv  do  well  if  kept  surgically  clean  and 
well  draiiRMt  ;  (iriiiiarv  resection,  in  the  ahs-ence  of  .-(leeial  indieatioiis, 
slimild  not  lie  dune. 

Treatment.  .Mneli  less  attention  lia.s  been  jiaitl  in  the  treatment  of 
disloealiims  liaekvvanl  of  the  elbow  tu  tlie  obstacles  creatwl  by  the 
nntorn  li^rJmeuts  than  in  tho!$e  of  tlie  shoiihler  or  hij),  and  nietbods 
are  in  general  and  suecessfnl  nse  that  are  ilireetly  o(i(»)sed  in  clianieter 
to  those  baf-ed  ujMin  a  consideration  of  sncli  olistaclcs  and  upon  the 
princi|)li'  tliat  .'i  dislocated  bone  should  be  returned  along  the  route  by 
whii'li  it  has  been  di-^idaeed.  The  explanation  of  thi-  siieeess  of  faulty 
methods  is  to  be  found  either  in  an  extensive  primary  laceration  of 
both  lateral  ligaments  or  in  the  jxissible  overcominj»  of  the  obstacles 
by  inereasitirj  the  laceration.  The  easy  reduction  of  most  dislocations 
under  ether  \>\  direct  pressure  in  snitalile  directions  upon  the  projecting 
ends  of  tfie  bones  is  an  indication  that  ligamentous  olistaclcs  of  itn|»or- 
tance  do  not  e.xist  and  that  the  chief  oppo>ition  is  furnished  by  the 
muscles  s])asmiKlie4dly  contracted  on  all  sides  of  the  joint,  ami  the 
intcrence  is  too  often  lirawn  that,  provitled  this  opjKisition  is  overcome 
by  force  or  by  ana-.sthesia,  the  surgeon  need  not  particularly  concern 
himself  with  the  attitude  of  the  lindi  during  his  elTorts  to  reduce. 
But  the  sneeess  of  a  iiudty  method  should  n<it  make  us  unmindful  of 
its  defects  ;  our  work  should  be  done  skilfully,  as  well  as  successfully, 
and  even  if  our  errors  will  pass  un<.leteeted  and  their  consiijuciices  be 
promptly  rejKiired,  we  .shouhl  not  lightly  comnnt  them. 

Such  a  gi'tierally  successful  but  faulty  luetluwl  is  that  in  which  (he 
forearm  is  <lexed  as  nearly  as  possible  to  a  right  angle,  drawn  directly 
away  frtun  the  bunuTus  in  (he  direction  of  the  long  a.xis  of  the  latter 
until  the  tiji  of  the  eoroinml  pcueess  is  brought  lielow  the  trochlea,  and 
then,  the  traction  being  relaxed,  is  move<l  forward  an<l  upward  into 
place.  Many  different  inetlujds  of  ctt'eeting  this  niano'uvre  have  been 
tauployed,  the  one  commonly  known  as  Sir  Astley  ('ooj)er's,  although 
pnjctiseil  in  exactly  the  same  maiuier  long  befoi-e  his  tinu-.  in  wbieb  the 
surgeon's  knee  is  plaeeil  in  the  bend  of  the  elbow,  being  the  most  com- 
mon. ( 'uoper's  description  of  it  is  as  follows:'  "The  patient  is  made  to 
sit  ilown  upon  a  chair,  and  the  surgeon,  placing  his  kiu'c  on  the  inner  side 
<if  the  elbow-joint,  in  the  bend  of  the  arm,  takes  hold  of  the  jmtient's 
wrist,  and  bends  (he  arm.  At  the  wmie  tinu^  he  presses  on  (be  nidins 
and  ulna  with  his  knee,  so  as  to  separate  them  from  the  os  hiuueri,  and 
thus  the  enrouoid  process  is  thrfiwn  from  (be  jKisferior  fossil  of  the 
himierus  ;  and  wiulsl  this  ]vressure  is  supported  liy  the  knee  the  arm 
is  to  iK"  forcibly  but  slowly  lient,  an<I  the  reduction  is  sfxin  efl'ected. 
It  may  also  be  aceom|ilishe<l  by  jdaeing  the  arm  arounil  the  post  of  a 
bed,  and  by  forcibly  bending  it  while  i(  is  thus  confined." 

The  knee  is  (bus  us<'d  as  the  fuh-nmi  <if  a  lever  of  which  the  wrist 
is  at  the  end  of  the  long  arm.  and  the  olecranon  at  (hat  of  the  short 
one.  I^he  resistance  to  be  overcome  is  that  of  the  muscles  and  of  the 
soft  |iarts  which  bind  the  ulna  ami  radius  to  the  liuuu'rus,  and  it  must 
be  overcome  to  an  extent  that  will  allow  the  ulna  to  be  directly  .sepa- 
rated from  the  lower  border  of  the  humerns  to  a  distance  equal  to  the 

'  I'ooper:  L<rt-.  cit.,  p.  3M-2. 
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heij^ht  of  the  coronufd  nri>r«ss,  more  t!i:in  luilf  :iii  inch  ;  llic  later 
liguiiioiits,  tilt'  ii]i|)('r  lild'i's  itf'  tlu'  ;uii'iiti;fii-,  ;iii({  ttio  stiMit  fa.soia  on  the 
oirttT  siile  of  the  vlhovv  iiitiMt  all  yifhl  to  this  extent.  That  tliey  onn- 
monly  <li>  so  Is  a  |iroii('  of  tlie  amount  of  the  lacenition  and  of  the 
force  employed,  'flie  method  l.s  faulty  Ix'eiiiise  it  requires  for  its 
iieeoni])lishment  a  maxinuuii  of  laceration  oti  lioth  sides  of  tlie  joint 
which  may  have,  and  protialdy  hus,  lieen  esca[K'(l  in  the  original  injury, 
and  hecaiisc  it  re(|niir.s  the  simidtaneons  elongaiion  of  the  mnst'les  of 
the  front  and  hai-k  of  the  arm.  I'ossilily  furcihle  |)ronation  of  the 
ii|ip<T  part  of  the  foivarm.  facilitiited  l>y  llu;  niptnre  ot"  the  internal 
lateral  ligament,  wonid  make  il  easier  thii.s  tu  disengage  the  coruiiuid 
proce.s.s  and  avoid  additional  laccr.ition  on  the  outer  si<le. 

The  s])eoiHc  nhjectioii  made  to  this  method  a]>|ilies  iH|nally  to  all  in 
which  rediictii)n  is  made  while  th<'  elhow  is  (le.xed  at  a  I'igiii  angle,  anil 
in  a  less  degree  to  ihusc  in  whii-ii  the  joint  is  partly  Hextni.  In  the 
latter  the  modes  of  ap|ilii'a(i<in  of  the  force  are  nnmerons  and  varied  : 
traction  liy  pulleys,  hy  the  hand,  or  by  a  loop  placcil  a!»ove  the  ulecru- 
non.  ami  [iressure  hy  the  ihnmlis  upon  the  iilecranon  and  h<'ad  of  the 
radius  while  the  tingers  are  ititerlocUed  in  front  of  the  lower  end  of 
the  liumcriis.  The  more  extended  tlie  limh  the  more  easily  will 
methods  of  this  kind  succeed,  tint  t\ifv  iici-d  to  he  supplemented  hy 
tiexion  itr  direct  coaptation  after  the  eoroiiuid  pmccss  has  heen  brought 
siiHicieiilly  low. 

A  po.ssihie  ohstacle  in  the  way  of  tniction  in  the  extended  or  islightly 
flexed  position  is  the  eiig:igcment  nf  the  ti|i  of  the  coronoid  process  in 
tlit^  olecranon  f(iss;i  of  the  himrcnis  in  sii<"ii  a  way  that  its  under  sur- 
face rests  directly  against  (he  upper  posterior  jiortioii  of  the  trochlea 
and  jirevents  the  ulna  from  ntovtiig  hoilily  in  the  direetion  of  its  long 
a.xis.  It  can  he  disengage<l  eitht'r  hy  proriatiiig  the  np](er  part  of  the 
forearm,  hy|>erexteniling  the  elbow,  or  hy  pressing  the  upper  part  of 
the  forearm  haekwanl  and  the  lower  |wrt  of  the  arm  forwanl.  K.xeept 
for  this  po-isihie  obslai'ie  traefimi  in  eomplete  extension  meets  the  indi- 
cations sntlicieutly  and  without  needless  increase  of  the  laceration,  an<i 
the  ohstacic  can  be  readily  overcome,  as  has  just  iM-en  said,  h}*  slight 
hyperex tension  as  suggeste<l  hy  Hoser  in  1.S44. 

Traction  may  be  made  by  the  hands  of  the  surgeon  hitnself,  or  by- 
assistants  white  the  surgeon  watches  the  descent  of  the  ulna,  frees  the 
coronoid  j)rocess  if  necessary,  and  presses  the  nKlius  and  ulna  forwartl 
into  place  at  the  proper  time  ;  or  it  may  be  made  by  ;in  India-rubber  conl 
or  by  fa-^teniiiga  weight  to  tiie  wrist  aird  allowing  the  arm  to  hang  down. 

This  method,  tniction  upon  the  fully  extended  oreven  liy|)erextencle«l 
fore4triu,  Ibllowed  hy  direct  pn'ssure  forward  on  the  upper  ends  of  the 
ulna  and  radius  and  counter-pressure  ba(^kvvard  on  the  lower  en«l  of 
the  hiimenis,  or  simplv  by  (Icxion,  corrcsjMmds  as  nearly  to  the  fuixla- 
menfal  principle  of  reduction  as  is  pnii'ticable  in  tlie  usual  uncertainty 
as  to  the  exact  attitude  taken  by  tlie  limb  at  the  moment  of  ilislocatinn. 

In  all  eases  of  doubt  or  ditliciilty  aniesthesia  should  be  usetl  ;  and,  a.s 
a  genenil  rule,  whenever  a  lateral  dis[)lacement  i.s  as.sociated  with  the 
backward  one  the  bones  shoidd  he  pressed  sideways  into  line  before 
thev  are  drawn  downward. 
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Wlion  tlic  lateral  cti'iiiciif  of  tin-  tlisjilatrnu'iit  is  very  inarki/ti  iuid  it 
is  |)nil)ulitc  that  tin;  priiiiarv  dislni'atiuti  was  ilii'<;ctly  oiitwai'd  and  iius 
been  tolluwcd  liy  a  cniiscfiitivc  dis|ila(nut'iit  ItacUward,  aiui-stlicsiu 
should  nut  l>e  oiiiittctl,  and  altrf  i'lill  rolaxatlMn  lias  Ijceii  ol»taiiifd  tlie 
first  tittfinpt  slmuld  be  to  move  tlie  olecranon  and  lu'ad  of  the  radius  to 
the  riidial  sideof  tiii'  lintiicrns  and  transf'nrni  the  tlisl(»ratiiin  into  n  pure 
outwanl  one.  By  sn  dniiiij  tin-  princiiilc  of  n-piaiMnt;  \\w  hiitn-s  liy  the 
ront(.'  aliiiijr  wliifh  they  have  Ix'i'ii  disphu'(>d  is  iolloNscd,  ami  the  risk 
of  ciifnig'iig  th*-'  tendon  id"  the  diccps  lii'liitid  tlii'  t-xtiTiial  t'undylc  is 
avoided.  (See  also  tlie  foilowiiiii;  seetiiui.)  If  the  atteni[it,  eanlioiisly 
iiiade,  does  not  succeed,  tiie  surgeon  should  next  seek  to  change  the 
dis|ilaceinent  into  a  jiure  l)aek\vard  one  and  reihiee  as  hefore  deseril)e<l. 

If  some  lime  lias  ela[(sed  since  the  aceidiTit,  more  than  ten  or  fifteen 
days,  il  may  he  desinddc  to  break  ii[i  >ueh  adhesions  as  have  formed 
by  rtexion,  extension,  and  lateral  flexion,  hut  it  must  he  borne  in  mind 
that  forced  flexion  always  carries  the  risk  of  fraefnriiitr  the  oler'i-a 


inun. 


This  is  sometimes  intentionally  done  to  facilitate  reilneti<ui  in  oI<l  easps; 
it  is  of  eoiirse  ildlovved  by  more  or  less  loss  of  the  ]>o«er  of  active 
extension. 


V 


nietnreol  the  curonoid  (irtieess  requires  no  sjM'i'ial  treatment ;  appar- 


ently the  fragment  is  seldom,  if  ever,  much  displaced,  for  if  retains  its 
eonneetinn  with  the  eajisule  and,  after  redn<'linn.  is  steadied  between 
the  lower  end  of  the  hnmenis  and  the  tendon  of  the  braehialis  antieus. 
The  .special  indication  arising  from  if  is  to  guani  agiiinst  a  recurrence 
of  the  dislocation,  which  is  l>est  done  by  keeping  the  elbow  flexed  at 
or  even  within  a  rigid  angle.  A  posterior  moulded  splint  is  an  addi- 
tional safegiiani. 

Fracture  cd'  the  oleeninon  requires  the  special  treatment  proper  to 
that  injury,  hut  a.s  the  extended  position  of  the  joint,  wliich  i.-*  most 
favorable  for  the  promjit  and  dose  repair  of  the  fraelnre,  exjioses  to  n 
partial  or  even  complete  reenrrcnee  of  the  disloeatiort,  it  must  ln'  avoidul 
until  after  tlic  rupture  ot'  the  lateral  ligTiments  has  been  in  gri'iU  part 
re]iaii'ed.  If,  in  the  tlexe<l  position,  the  Mle<'ranou  is  separated  from 
the  idnii  it  shoidd  be  drawn  down  and  held  in  contact  by  adhesive 
plaster,  or  the  fracture  should  lie  exposed  and  the  ffiigments  sutured. 

Frtictnro  of  the  head  of  tlie  radius  requires  prolonged  rest  cd'  tiie 
joiid,  \\'\\\\  ,'1  view  to  renuiim  if  the  fnignu^nl  remains  in  place;  if 
displaccrl  and  readily  accessible  the  fniginent  should  be  removetl.  If 
tlie  fragineiit  should  remain  ihi  the  inner  side  of  the  joint,  between  the 
radius  and  ulna,  it  would  be  most  easily  riMiehed  through  an  anterior 
incision,  in  making  which,  however,  special  care  woid<t  Iiave  to  be 
taken  to  avoid  injury  to  the  miiscido-spind  nerve  and  its  two  branches, 
the  ntdial  and  posterior  interosseous. 

Fracture  of  the  epitroehlea  reipiires  that  the  ellxiw  should  be  kept 
well  flexed,  to  relax  the  muscles  of  the  forearm  that  arise  from  this 
j>romiueuee. 

If  the  disloeation  is  compound,  but  without  laceration  of  the  soft 
parts  so  extensive  as  to  make  amputation  unavoi<lable,  the  parts  must 
he  thoroughly  cleansed  and  reptaei'd.  efficient  dRunage  provided  through 
the  wound  or  through  counter-openings,  and  the  lindi  immobilized  in 
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&  plaster  splint.  Some,  perliaps  extensive,  suppuration  is  probable' 
the  soft  piirt.s,  but  tin?  juint  is  lilcely  to  escaiu;  so  far  as  to  preserve  a 
fair  atiiiiiiiit  of  tnotioii.  Kvi-ii  iftlic  linirliial  artcrv  is  torn  the  limb 
may  still  be  i*avetl  ;  aiiil  ahlnmgh  tlic  ntiditional  compliaition  of  ruj»- 
ture  of  the  median' nerve  has  been  tfionjjht  to  maiie  amputation  neces- 
sarv,  I  tiiink  a  iirifereiit  view  would  now  i)e  taken  and  tlie  attenipt 
woidd  Ik-  made  to  reunite  it.s  ends.  Fortunately  Ixjth  complications. 
esjKM'ially  I  ho  latter,  are  very  rare. 

After-treatment.     In    nueomplicatiHl  cases  it   is   necessary  only  to 
retain  the  liml)  in  a  slin>r  for  two  or  three  weeks,  or  until  such  time  a« 
tiie  dejwndent  position  tlocs  not  cause  pain.     Pa.s.-'ive  mittion,  to  prevM^ 
anchylosi.s,  is  not  necessary,  and  is  actually  harmful  during  the  ti^H 
fortnight  if  it  causes  pain.     The  limb  may  .safely  \\e  iraraobilizeil  iinlffi 
the  injury  to  the  capsule  and  ligaments  has  been  rejwiretl.      It  will  be 
more  or  less  stiff  when  first  taken  out  of  the  dressings,  but  mmnlete 
restoration  of  its  functions  nuiy  be  confidently  e-\|>ected  under  daily 
u.se.     Exc('|ttions  tc)  this  complete  recovery  are  sometimes  found  in  the 
old  and  rheumatic,  in  couiplieate<1  t-ases,  and  in  the  young  if  the  peri- 
osteum has  been  extensively  stri[)[>e<l  up.     In  tlie  first  class,  the  old 
and  rlieumatie,  gentle  pa.s.sive  unrtion  strictly  confined  within  the  limits 
beyond   which   persistent   [lain  and  temlerness  are  caused,  may  be  of 
service  to  tliuiintsii  the  sniisetjuent  sfiH'ncss  and  hasten  its  distipjK'ar- 
ance,  and  in  all  it  may  be  useful  to  ciiange  every  day  or  two  the  ai 
at  which  the  limb  is  immobilized. 


LATEBAL    DISLOCATIONS   OF    THE   FOEEAEM. 

Both  bones  of  the  forearm  may  be  together  dislocated  to  the  inl 
or  to  the  outer  side,  ami  the  dislocation  may  be  coin|»lete  or  incom- 
plete. In  the  incomplete  form,  in  the  sen.se  in  whicti  the  term  has 
been  generally,  and  will  here  be,  u.sed,  one  of  the  two  Iwncs  still 
remains  liclow  or  in  front  of  tlie  lower  end  of  the  Inuuerus,  although 
it  may  havi-  ctitircly  lef"t  its  own  corresponding  articular  surface  ;  thus, 
in  the  incom|)le(e  outward  dislocation  the  sigmoid  cavity  of  the  nlna 
lies  below  and  embraces  the  external  condyle,  and  its  inner  slope  niav 
still  correspond  to  the  outer  part  of  the  trochlea  or  may  have  passe*! 
entirely  to  its  outer  side.  In  the  complete  outward  dislocation,  on  the 
other  hand,  the  sigmoid  cavity  of  the  ulna  is  turned  toward  (pronation) 
and  embraces  the  outer  side  of  the  external  cfindyle  or  the  supinator 
ridge,  and  the  head  of  (he  radius  lies  nearer  the  median  line  in  front 
of  the  hnmerns.  .Much  conl'nsioti  has  arisen  from  the  use  of  the  terms 
outward  and  inward  dislocation  to  include  also  the  outward  atul  back- 
ward and  the  inward  and  backwanl  resjiectively,  both  in  text-hook.s 
and  in  the  rci»orls  of  cases  in  the  journals.  The  terms  will  be  here 
restricted  to  those  cases  in  which  the  primary  dislocation  is  directly 
outward  or  inward,  the  conmoid  process  remaining  in  front  of,  and  the 
olecnuion  behind,  the  transverse  longitudinal  (fiiuital)  plane  of  the 
humerus.  In  some  cases  of  outward  and  bai-kwanl  dislocation  the 
question  may  arise  whether  the  position  in  which  the  bones  are  found 
is  not  the  residt  of  a  consecutive  displacement  following  a  priniaiy 
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outward  tJi.<i>laceuient.  I  l)olieve  Mirli  con.seoutive  tlisplawinciits  to  be 
Vfi'v  i-.iiv,  and  tliat  tlie  groat  majority  of  backward  and  oiitwanl  dis- 
loi'atioiis  bctoii^,  by  tlioir  ossciitial  iVatiircs,  among  tlie  backward  pu«8 
witli  wliicli  1  have  above  described  tiiem.  ^ 

In  a  dislocation  backward  and  inward  tliis  (luesition  does  not  arise, 
for  a  complete  inward  dislocation  lias  never  yet  lieen  renorted  ;  but  the 
confussion  is,  nevertheless,  eijnally  jrreat,  for  the  ej)itnet  "  backward 
and  inward  "  has  been  indiscriiiiinately  applied  to  all  cii>plaeeriient8 
toward  the  inner  sitle,  iuehidiiig,  as  Trelat  jiointed  ont,  thi'ec  distinct 
varieties:  1st,  dislocations  cd"  both  bones  inward;  2d,  dishtcatiou.s  of 
both  bones  backward  and  inward,  and  od,  dislocations  backward  of  the 
ulna  alone. 


Incomplete  Lateral  Dislocations. 
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terms 

that  the  I'rtMpiency  of  incoinjihte  dislocjitioiis  to  the  outer  or  the  inner 
side  pa.s>ed  unnoticed  until  lS(i.3,  when  a  (jcniian  siirpeoii,  Malin,  who 
had  practised  for  ntore  than  forty  years  at  Stiittgart,  published  a  pa|>cr' 
upon  the  subject  in  which  he  stated  that  he  had  treated  21  cast's  of  this 
injury  in  thirty  years,  nearly  ns  many  as  those  of  dislocation  b:ick- 
ward  observed  during  the  stinie  jieriod  ;  of  these  18  were  in  children, 
3  ill  adults;  12  of  the  former  and  2  of  the  hitter  were  in  males,  smd 
in  all  but  one  dislocation  was  inward.  The  statement,  which  was 
sujijMirted  in  many  points  by  the  observations  of  tJie  reviewer  of  the 
pajier,  Streiibel,  at  once  attracted  attention  and  has  been  confirnietl  and 
acce[ited  by  subsei|iient  writers;  the  pi'iiictpai  coi)*ril>ntiiins  to  the  stiii- 
jecl  have  l)(ru  made  by  lltu'ter,"  Nicitladniii,^  mid  Sprcngel.*  Hiieter 
descrilwd  (i  s[>eeimens  of  outward  dislueation  obtained  by  resection  and 
3  cases  observeil  clinically  ;  Nicoladoiii  found  4  iucortiplete  outward 
dislocations  in  IG  ili.-htcatioiis  of  the  elbow  observed  in  four  and  a  half 
years;  and  Sprengel  re|»orte(l  that  the  records  of  the  Halle  clinic  for 
the  years  187.'J-1S7S)  eontaiiH'd  .'{2  cases,  of  which  20  were  inward  and 
12  outward.  An  intportaut  feature  of  the  last  coniniuuicatioii  is  that 
l.*}  of  the  32  (11  inward,  4  outwanl)  were  old  cases,  and  in  oidy  1  of 
thcui  could  reduction  be  <il)taiued.  Although  it  is  not  so  stated,  it  is 
probidile  that  in  many  of  them  an  error  in  diagnosis  had  Im^'h  coin- 
ntittod  ;  Halm  says  the  injury  is  frequently  mistaken  for  fracture  of 
tlie  lower  end  of  the  liumeriis.  Iti  a  tnise  seven  month.-,  old  reported 
by  Spreugel  the  injurv  had  been  proiioiiticed  by  a  vvelI-kno«n  Loudon 
surgeon,  who  gave  the  jiatieiit  a  written  opini<u),  an  intercoiidyloid 
fnicture  of  the  hunu>rus.  and  he  addeii  that  there  was  no  tnici'  of  the 
ilislocation  sjiid  to  have  existed  ;  Sprengel  excised  the  joint  and  tlcmon- 
stnited  the  dislocation.  On  the  other  hand,  Kronlein's  94  cases  (p. 
4(18)  contain  no  examples,  and  in  my  experience  they  are  relatively 
very  few. 

The  ciiuse  is  usually  a  fall  upon  the  outstretched  hand  ;  excejitional 
causes  are  falls  upon  tlu^  iimer  side  of  the  elbow  ami  blows  received 

'  Halin  :  Schmidt'o  .Inhrhurlicr,  vol.  cxix.  p.  74,  and  vol.  cxz.  p.  68. 
'  Hnetcr:  Arch    fur  kUii.  Oiirurgio.  1887.  vol.  viii.  p.  l.%3,  and  vol.  ix.  p.  935. 
'  Nicoladoni :  WiftH'r  nii'd.  Wochfii-tclirift,  1S70,  pp.  570,  ."iW,  (>40.  and  670. 
*  8preDg«l :  Oeiitralhlatt  fur  Chirurgic,  18KI,  p  129. 
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torearm.  l  he  mterlockinp  ut  tlie  central  riflge  of  the  sig< 
moul  cuvity  in  thp  groove  of  the  tnx'hlea  is  such  that  direct  latent, 
(lisplucetiicnt  without  prelimiiiary  sejiuratiou  of  the  articular  surfaces 
or  without  their  friietiire,  is  inipossilile,  and  it  is  highly  ])rol)abI< 
that  the  dislfK-ation  is  prodneetl  by  ahdiiction  of  the  completely  ex- 
tendetl  forearm,  or  jiossilily  hy  its  f<)uivatciit  pnniation  when  partly 
flexed — tiiat  is.  the  tdiia  is  move<l  down  ward  (in  the  prolongation  of 
the  frontal  [ihiiie  of  the  hnineriis)  and  outward,  ttirniug  n|>uii  tlK 
Immcro-radial  articulation  as  a  centre,  and  thus  the  internal  lateral 
ligament  is  ni|)tnred.  The  joint  is  thus  openeil  upon  its  inner  side, 
the  sigmoid  cavity  and  tntehlea  sepanited  from  each  other,  and  onlv 
the  radius  and  capitelltifii  ronaiii  in  roirtaet  at  their  outer  liorders.  If 
now  the  ca|>ilelliim  <lip,-  inward  alutig  the  upper  surfaee  of  the  radius 
an  ineoinpletc  outward  dishieiition  is  pnMliieed  ;  if',  on  the  e<.)ntr.irv,  the 
radius  sli()s  inward  alimg  the  capitellinn  an  incomplete  inward  disK>ca- 
tion  is  the  result.  This  mechanit-iu  can  he  rcprodiicwl  upon  the  cadaver, 
but  it  must  be  admitted  that  the  cx|)lanation  is  theoretical;  aecurat* 
clinical  ohservaliims,  for  rea<oiis  uftea  alxive  referred  to,  are  not  obtain- 
able, and  it  is  imjiossiMe  ti>  reproduce  all  the  factors  upon  the  cadaver. 


A. 


I 


Incomplete  Inward  Dislocations. 

Pathology.  The  autopsies  and  direct  examiuatinns  that  have 
reported  and  are  available  to  show  the  new  relations  of  the  bones  are 
few  in  number.  TIhtc  are  two  autopsies  reported  by  Broca'  and 
Jolivet,-  and  the  case  above  referred  to  in  which  Spreiigel  e.xcisetl  the 
joint  seven  mutrths  after  the  injury  was  received.  In  the  latter  the 
head  of  tile  radius  rested  against  the  lateral  part  of  the  trochlea,  and 
the  ulna  was  di.-.])hiced  so  far  iu«ard  that  nearly  half  (»f  the  sigmoid 
cavity  [irojeeted  free  Ix'yond  the  trochlea  ;  upon  this  free  jwrt,  and 
united  with  it,  lay  the  fractnrciJ  tip  of  the  e))ttrochlea.  There  wai 
close  fibrous  nnidii  Itetween  the  uppnsing  surfaces. 

Broca's  case  was  a  iinn^li  older  one;  the  specimen  and  a  plaster  casl 
of  the  limb  are  preserved  in  the  .Mus*"'!-  i ))i|Miytn'n.  It  differs  from 
the  usual  eFmical  form  in  the  very  marked  displacement  downward 
and  backward  of  the  head  of  the  radius.  The  new  joint  permitted  full 
flexion  and  almost  com])lete  extension,  and  the  axis  of  the  forearm  \vai 
incliued  downward  and  outward  '.10  deirrees  from  the  prolongtition  of 
that  of  tlu'  iiumeru-;.  The  distance  lietween  the  prominences  forme«i 
liy  the  tip  of  the  olecraiKm  and  tin'  head  of  the  radius  was  si.\  ecnti< 
metres.  There  remained  no  lr:t<'e  of  (he  lateral  and  annnlar  ligaments;  ( 
titirous  capsule  of  new  formation  connected  the  bones  with  one  aiiothef 
Broca  says  there  was  no  sign  of  former  fracture,  but  Denuc^,*  who  an. 
pears  to  have  examinrd  the  sppeimen,  sjiys  the  external  coinlyle  apitear 
to  have  been  iirokeii  ntf  and  displaced  forward.  'I'he  sigmoid  caviti 
embraces  (he  e]iitroehlea,  and  fnrms  a  new  articnlaliim  with  it  ;  tin 
nidius  lies  below  the  inner  part  of  the  troehleaand  projects  notabh 
hind  it. 

'  Broca:  Bull,  dc  la  Soc.  Anatomiriap,  IStS,  ji.  27'2. 

'  Jolivot :  Bull,  ilc  la  Soc.  .\n«t<>nii<(Uf,  IS^Ci,  p.  |K4. 

•  Denuce  :  Diet,  de  MM.  ct  Chir  pratiques,  urt.  Coude,  p.  765. 
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there  was  very  slight  moliility.  The  olecranon,  diffjilaceil  inward, 
embraced  the  epitrochlca  by  its  sipmuid  cavity  and  [irojccted  bcyniid 
it.s  inner  sitlc.  The  oleeninon  Cussii  was  c'ni]>ty  ;  the  anterior  an<l  inner 
part  of'  the  hea<l  ii{'  tlie  ra<hus  re>ted  iifion  the  outer  artiridar  lialt'of 
tlie  trochlea,  the  sharp  inner  liorder  of  the  latter  lyiiifi  like  a  wedge 
iK'tween  the  radins  and  ulna.  The  enronoitl  process  lay  in  a  new 
gn>ove  Corniefl  at  the  expense  of  the  ei>itnM'hlea  and  the  adjoining  side 
of  the  troeidea.  The  posterior  edge  of  the  head  of  the  radius  eould 
he  felt  us  a  pioniiiience  at  the  back  of  the  joint. 

iJoth  lateral  li^ariiciiis  are  neccsssirily  torn  ;  the  annular  ligament 
may  |)erha|)s  resist,  though  it  must  at  least  be  put  upon  tlie  stretch  by 
the  interposition  of  the  inner  anteritir  edge  ot'  the  tnu'hlca  between 
the  head  of  the  radins  and  the  coronoid  process.  The  clinical  featnres 
indir.ile  that  the  head  of  the  radins  lies  rather  below  tlian  directly  in 
front  of  the  tnn'hlea.  even  in  Hexion  of  the  elbow  at  a  right  angle. 

Symptoms.  The  axis  of  the  forearm  is  jiarallel  uitfi  th:it  of  tlie 
arm  and  a  litile  to  iis  inner  side.  The  jironiinenee  *if  the  e|>itr(nhlea 
is  lost,  that  of  the  outer  e[ticondyle  increased.  Flexion  and  extension 
are  (piite  free,  and  paiidcss  within  certain  limits. 

On  ]«alpalion,  the  iilecranon  can  be  recognized  immediately  behind 
the  position  of  the  epiirochlca  and  extending  so  i'ar  to  the  inner  side 
as  to  rnasU  (his  prouiinencc  cotjiplclely  ;  the  triceps  siiows  as  a  rather 
[>r<iuiiiient  elevation  rnnniug  downward  and  inward.  The  external 
c<indyle  can  be  plainly  felt,  and  the  ab.sence  ot'  the  head  uf  the  radin,s 
from  its  nrirmal  iK>sition  r«;<>gnized ;  the  latter  can  sometimes  he  felt 
below  the  empty  rilecranon  fo.ssa. 

Treatment.  Reduction  in  recent  ease.s  appears  to  be  e^isy  by  traction 
in  the  extended  ]iositi(»n  and  direct  pre.ssru-c  upon  the  side  of  the  ulna. 
Theoretically,  outward  lateral  Hexion  combined  with  moderate  traction 
and  followed  by  direct  pressure  ought  to  effect  reduction  readily  and 
without  risk  of  fracture,  especially  if  aniesthesia  is  enrjiloyed. 

Sprengel's  -stiitisfics,  quoted  al)ove,  imlicate  that  reduction  is  very 
ditlicuti  in  old  cases;  out  of  eleven  only  one  was  reduced,  but  the 
length  of  time  that  had  elapsed  is  not  given  except  in  the  one  case  that 
was  reduced,  eight  weeks. 

Broea's  sjH'cimen  an<l  two  of  Sprengel's  cases  show  that  the  joint, 
even  if  reduction  is  not  made,  may  liave  a  free  range  of  motif)n  and 
the  limb  may  be  useful  ;  in  his  other  r-nses  Sprengel's  attempts  to 
increase  the  range  of  motion  tailed  more  or  less  e<m)pletely. 


B.  Incomplete  Outward  Dislocations. 

This  form,  although  apparently  somewhat  less  frequent  than  tlie  pre- 
ceding, has  been  more  fully  stiidioij.  Its  causes  and  mechani.sni  have 
been  ih-scribcd  above. 

Pathology.  Fig.  288  represents  a  s|>ei'imen  from  an  old  case  pre- 
sented to  the  Societe  .\natonn'([Ue  by  Poumet ;  it  is  de.seribe<l  by  Mal- 
gaigne,  Denuc^',  and   Pingand  as  one  of  the  only  two  cases  kiiown, 
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till-  otlier,  Pinel's,  iH-inji  vorv  similar.  Tlie  list  Ims  sinrc  Itet'ii  iticrrasci 
by  tlic  five  spociiiu'iis  itl)tuiiie<l  by  Hiii-lor  b_v  ri'si-rlioii,  b_v  llnt<'U 
insDii'n  aiitoj)5iy,  an<l  hy  Sprengel's  case   in  which  the  (ii.sUwaiii'n  1 


Fio.  288. 


came  conijiound.     A  case  wliicli  I  rt'ihicciJ   l»j 
urfhnttoiiiv    ihrt'f    weeks    nller    ttie    iiccidei* 


bel« 


Old  jiiftimplele  uulward  tllS' 
l.H'atliin.     (Poi'jiKTJ 


iloiifts,  1  (hiiik,  in  ihis  class,  althdnijli  llif 
cut'itiKiid  jiiMi'css  lav  behind  llie  extei'iuil 
Ojndyle  ;  tlte  e|)ilri>chlca  lay  in  the  jrroiive  of 
the  trochlea,  and  a  muss  of  new  Ixtne  lia<! 
f'tirnierl  on  the  back  of  the  e.Menial  wmdylc. 
Tlie  last  three  are  the  tniiy  e.\ani|iles  id'  the 
couditicin  in  ihe  recent  state  "t*  wiiich  I  hav  «• 
kncwledjre,  and  tlie  iniormation  tnrnished  l>y 
Sjirengel's  relates  only  to  the  {xisition  id"  iht^ 
bones. 

Spren^'el's '   patient   was   a  ;iirl  seven  year 
old  ;  tlie  injury  was  caused  l»y  a  fall,  >Nas  su|i- 
jiosi-d    to    be  a   fnietiirc,  ami    was   treated    by 
ininiobiliication   in   a  gypsum    dressing;.      Five 
weeks   later  she  came  niider  Sjireiifjers  obser- 
vation.    On  removal  of  the  <lressing  a  slougfe 
an  inch  in  diameter  was  I'oiind  to  have  forme 
and   tliroiiirli  1  lie  opeidnif  created  by  it    the  iii- 
teriiat   condyle   pre,-.cnte<l.       The   head  of   the 
radius  coidd   be  di-itinetlv  felt   below    the  external   condyle,  the   ulna 
was  displaced  iKitward  so  that  the  outer  half  of  the  sij^moid  cavitv 
embraced  the  eapitelliini ;  the  forearm   was  pronate<l   and   fixed   in  a 
jM>siiton  midway  between  flexion  and  extension.     Forcible   abduction 
was  made  as  a  |>rcliniinary  to  reduiiiun,  and  the  opening  of  the  slonj^h 
was  thereby  .sii  enlarired  that    the   fK)sinoii  of  tli<'  bones  as  <leseribed 
was  vefitied  by  direct  inspeetiuri.      The  child  made  a  goixl  recovery,      ^i 
H«it«!hinson's"  specimen   was  of  a   recent   ease,  the  jiatient  iiavinj^H 
died  of  assoeiateil  injuries.     The  dislocation  had  been  redn«'<'d  during^* 
life;  on  the  table  it  could   be  wisily  reproduced,  an<l   the   bone.s  eoiild 
be  tlislocated  to  either  the  outer  or  the  irmer  side.     The  siirmoid  notch 
rt«to<l  airainst   the  external    condyle  and   the   head  of  the  nidins   pro- 
jwrted  beyonil  the  latt<'r.      The  lateral  ligaments  were  conipleti-ly  torn, 
and  there  were  several    rents  in    the  antertur  one  ;  the  orbicular  lig.a- 
rneiit  was  entire,  but  niiieh  streti;hed.     Small  ptrrtions  of  carlilagt?  had 
been  lirokeu  from  the  articidar  .inrfaces  of  all  three  liones. 

I'oufuet's  specimen  (Fig.  •_'.HS)  i,  ihns  ilescribed  by  Pingjind.'''    "  Tl 
nlna.  carried  directly  outward,  has  completely  left   the  trochlea,  whieli 

Iiroji-cts  III)  the  inner  side  ami  contains  in  its  gi-oove  a  iariie  sesamoid 
>oiie  [evidently  the  broken-otf  ejiitroehlea.  riih  InfruX  Tin'  external 
articTilar  slope  of  the  sigmoid  <'avity  is  in  relation  with  tlie  eapitelliun, 
which  is  iiotaiily  Iiyiiertnvphied,  as  is  also  the  epicoTi<lyle,  while  the 
trochk-a  and  epitrociih-a  are  atrophied.     The  radius,  iiis])laeed  nntwa 

'  .><pr(>n(ri'l  :  I<oc.  cit. 

'  Itiitrhinioii:  M«lical  Tiinra  and  Qazvttc,  IsiMl.  vol.  i.  |i,  410. 

•  PiiiK»M<l  :  L«f.  fit.,  p.  -VJti. 
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fltui  ps|>wtiilly  t'ctrwanl.  is  in  indircft  relations  witFi  llio  e])icon<lyle  and 
(lie  ri'tii;iiii<]ri"  of  tlif  (■(iiulyit',  ontsidc  cil'  wliirin  is  a  sniiill  st'sinmid 
bone  wliioli  conipleti's  tlic  .surtaci'  of  artiriilatirm  hii  tiiis  side.  It 
residts  from  these  anatoniical  relations  tiiat  the  fcirearin  is  in  slight 
flexion  witli  rotation  inwartl ;  the  ligaments,  especially  the  lateral  ones, 
are  in  great  part  niptureti. 

Ilueter's  six  spwinieiis  all  showed  the  same  displaeenient,  and  the 
epilroehU'a  torn  oil'  and  lodged  in  the  groove  ot"  the  Irueldea.  The 
same  avulsion  of  the  v[titrocldea  \v:t>  found  in  my  case  and  elinically 
ill  live  others,  All»«  It  and  voii  l)umreieiier '  eaeh  one,  and  Hueter' 
three,  in  two  of  wliirh  it  prevented  reduetion,  and  in  the  others  made 
rediR'tion  very  dillietilt.  In  two  other  oiises,  also  observed  rlinicjdly 
liy  NicoIa<Ioni,  in  wliich  reduction  «as  not  attempte<l  Itecatise  of  tlie 
U'liglh  of  lime  that  had  passed  siin'c  the  injitiy  was  rei'i'iveil,  foui'teen 
and  five  months  n-spe<'tively,  the  epitrochlea  was  l)roken  <ifV;  in  one 
it  euuld  not  be  f(jnnd,  in  the  other  it  lay  below  and  near  tiie  siiarp 
inner  edge  of  the  trochlea. 

The  coinplieatioM  a|ipenrs  to  he  niu<'h  more  eomnion  in  children 
ihaii  in  adidts;  of  the  \',i  eases  hero  <)Uotecl  7  were  yoiuig,  in  4  the  age 
is  not  given,  and  '1  «eve  athdis  \shen  the  jottrts  were  exciseil. 

Nicoladoiii,  after  eX|HTiiuenting  upon  the  cadaver,  reached  the  <ipin- 
ion,  whicli  seems  to  l)e  e<trrecl,  that  this  avidsion  of  the  epitrochlea  is 
efl'ecled  through  tli<'  attached  Ih-xor  mnstdes  and  not  through  the  inter- 
nal lateral  ligament  whicli  is  inserterl  only  tipoii  its  base. 

His  experiuieiits  hliow  that  the  internal  lateral  lijianient  is  always 
nipfured.  usiiallv  close  to  i(s  iusi'rtion  at  the  b;ise  of  the  epitroelih'ai, 
but  sotuettmcs  nearer  to  or  at  its  attachiuriit  Ift  the  ulna.  The  ru|(lnre 
extends  backward  along  the  mai'gin  of  the  sigmoid  cavity  to  the  tip 
of  the  olecranon,  and  in  front  through  the  anterior  ligament  to  the 
oilier  side  of  the  con>noid  [>roeess.  The  external  lateral  and  the 
anitular  ligaments  are  untoru.  The  clinical  e«ses  indicate,  however, 
that  the  atiiiidar  ligament  also  is  souK'timcs  rujitiired. 

Symptoms.  I'hc  elbow  is  somewhat  flexed,  the  angle  varying  in  the 
ditl'erent  cjises,  tlie  forearm  pronated.  The  axis  of  the  foivarni  i.i 
s<ime(imes  pandle!  with  and  external  to  that  of  the  arm,  .simetimes 
addiicted.  The  [irominence  of  the  internal  condyle  is  increased,  and 
the  skin  is  tightly  stretched  over  il.  The  traiisviTse  diameter  of  the 
cifniw  is  iricrease<l  by  the  pnijectioii  of"  the  nnischs  ami  the  head  of 
the  radius  on  (he  outer  side.  Flexion  and  extension  are  painful  and 
restricted.  In  the  reported  e^ses  no  mention  is  made  of  lateral 
mobility. 

On  palpation  the  epitroclilen,  unless  broken  off,  is  ver}-  readily  felt ; 
if  it  is  broken  till',  the  inner  side  and  edge  of  the  trochlea  ciin  In; 
plainly  traced,  and  the  epitrochlea  may  perhaps  be  re<x>gnized  as  a 
uiovalilc  body  below  it,  or  it  ntay  have  been  <lrawn  |>ast  the  edge  of 
the  triK-hlea  into  its  gnwive  where  it  cannot  be  felt. 

On  the  outer  side  the  head  of  the  radius  projects  in  a  line  with  the 
anterior  or  under  surface  of  the  condyle,  according  as  the  elbow  is 
more  or  less  flexwl.     The  oleoranon  i»  more  prominent  than  normal, 

'  Nic«laiioni :  Loc.  cit.,  p.  571.  •  Huctcr :  Arcli.  fur  kliii.  I  'liir.,  vol.  \x.  p.  St.'Vi. 


630 


DISLOCATIONS. 


-■s  in 


bcciuiso  if   is  lifted  tmt   nf  iis   fossn  ami  lies  agjiinst  the  back 
more  jn'umiiic'iit  exUTiial  coiidvle;  it  is  distant  from  tiict'j)itnK-liloa  nbuul 
two  iiiciic's.      Tiic  triceps  appears  as  a  ])nimiMent  eord  direi-ted   iW 
ward  and  outward  t<>  the  olecranon.     The  external  epie.onilyle  nij 
felt  by  pi'essiup  the  linger  firndy  in  above  the  head  of  the  rjidiiis 
behind  tin-  pniiniiienee  furnied  b_v  the  extensor  muscles  of  the  banc 

Accurdini;  to  l'inLran<l,  the  forearm  is  so  pronated  that  the  j>ost<   

siiriiice  of  tlie  idua  looks  outward,  and    (he    head  of  the   nidin.s  lies  in 
front  of  the  eapitelltnii    instead  of  beinjj;  disjda<H'il  ontwardlv.      Sc 
cases  belong,  I  think,  to  llie  class  of  disloealtons  of  the  nina  uhme. 

Treatment.  The  first  indiejitimi  of  treatment  i.^*  to  lift  the  cent 
ridge  of  the  sigmoid  cavity  an<t  the  coronoid  pr<K'es9  out  of  tlie  groove 
between  llie  eapitelbnn  and  the  trochh'a,  or,  in  otlier  wonls,  to  8e|)arate 
this  portion  ot  tlie  ulna  suiliriciitlv  i'mm  the  under  surface  of  the 
humerus  to  allow  if  to  be  puslied  inwan!  past  the  projecting  outer 
border  of  the  trochlea.  This  may  be  eU'ected  Ijy  hy|)erexten.sioii,  or 
by  outward  latend  flexion  if  the  head  of  the  radiii.s  still  resta  again.st 
the  under  surface  of  tlie  humerus  so  as  to  form  a  lulcruni  or  centre  ^ai 
the  mi>venient.  ^| 

If  liyperexteusion  i-  made,  the  movement  takes  place  about  the  tip 
<if  the  olecnmon  as  a  centre,  where  it  rests  agidust  the  back  »t'  the 
immenis,  and  the  coronoid  proees.s  is  carried  downward  away  from  the 
Inimerus  as  well  as  backward,  and  wiien  the  sepamtion  is  suflieieiit 
direct  pressure  with  the  timuibs  u])ou  tiie  head  of  the  radius  will  force 
the  bones  into  jdace,  or  rotation  of  the  ulna  inward  (supiaation)  will 
carry  the  tip  of  the  cMirouoi<l  process  past  the  margin  of  the  trochlea 
into  the  groove.  Nicoladoni  suggests  that  in  the  latter  man(T>nvre  an 
assistaot  should  |>ress  with  his  thurrd)  upon  the  back  of  tlie  oleera 
t-o  prevent  the  jtroduetion  of  a  backward  clislocatiou. 

Outward  lateral  flexion  should  be  aided  by  traction  upon  (heextencT 
or  slightly  Hexed  Ibrcann,  by  which  the  articular  sui'faees  will  be  .sejia- 
rated  as  far  as  the  tuitorn  ligaineiits  will  permit,  then  ]»ressure  bv  tlie 
thumb  upon  the  head  of  tlie  radius  will  force  the  inner  ends  of  the 
bones  back  into  line,  and  the  straightening  of  the  limb  complete.s  the 
reduction. 

If  the  annular  ligjwnent  is  torn,  its  outer  portion  ;ind  the  adjoinj 
part  of  the  external  hiteral  ligament  may  be  interj>osed  between 
ratlins  and  tin"  humerus  and  oppose  the  return  of  the  former  ;  under 
such  circumstances  the  ulna  can  still  be  reduced,  Iiiit  the  latenil  press- 
ure to  effect  this  nnist  be  made  upon  the  olecranon  instead  of  the 
radius,  and  then  by  pronating  and  adducfing  the  forearm  the  radius  is 
drawn  past  the  obstacle  into  place.  The  suggestinii  of  the  existence 
of  ttiis  obstacle  and  of  the  means  by  which  it  may  be  avoide<l  restoi 
entirely  upon  experiments  oti  the  eailaver.  I  do  not  know  that  it  , 
ever  been  encountered  and  thus  overcome  in  practice. 

The  complication  of  avulsion  of  the  epitrocldea  and  its  lodfjomeilt 
in  the  gnxive  of  the  trochlea  seriously  increasi's  the  diflieiilty  of  reihio- 
tion.  As  above  stated,  in  two  of  the  five  recent  eases  in  which  it  was 
recognized  reduction  failed.  The  reason  of  the  failure  is  tliat  the  dis^- 
plaeement  of  the  fragment   from  the  groove  by  the  returning  ulns 
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prrvcnt<?(l  by  tli<>  i^lmrply  inclincil  inner  •jIojip  mF  the  trooliloii  iind  l)v 
till-  jirt'ssiirr  i.if  (lio  tivcrlyii)^  niitscli's  mikI  I'ast'iii.  'I'lic  tVnmm-nl  needs 
to  Ix'  ilniwn  (liiwinvunl  as  well  as  jHtsliei!  invvanl.  Alltert  siieeeedeJ 
liy  llexin;;  the  liireann  at  a  liglit  angle,  and  then  lirawing  it  fyrcililv 
away  trnni  the  humerus  in  tlie  direction  of  the  Intig  axis  of  the  lutttT 
hy  means  nf  a  eurd  iwssed  across  its  anterior  surface  close  to  the 
elbow.  The  same  nietnod,  when  employed  by  von  Ihimreielier,  failed, 
as  did  also  forcible  outward  lateral  (le.xiini  and  traction,  although  car- 
ried so  i'ar  as  to  threaten  rupture  of  the  skin  on  the  inner  side  of  the 
joint. 

Possibly  tlie  transforinaticm  of  the  dislocation  into  the  direct  back- 
ward form,  or  hackwar<l  ami  inward,  wmdd  remove  the  fragment  from 
the  groove  and  make  rcihiction  pc^sible,  or  it  might  be  pnicti<'able  to 
ilnkw  the  fragment  downward  out  of  the  way  l)y  a  shar]>  hook  passed 
throngh  tlie  skin.  Othei'  means  failing,  the  olist;u'le  could  be  easilv 
rcaehetl  and  rcinnveti  lhrnui;li  an  incision  uti  the  irnier  side. 


Complete  Dislocations  Outward. 

These  dislocations,  of  which  thr^  (ir-l  observation  was  rep<u-ted  l)y 
Dnpuytren  in  ]<S))7,  allhongh  the  i'orm  had  been  de.scribetl  bv  Petit 
nearly  one  hnmlrcd  years  before,  were  apparently  so  raiv  th-at  Mal- 
gaigne  eontd  collect  only  ten  re|K>rle«I  aises.  Of  late.  rejMirts  have  so 
mnltijilii'i!  that,  excluding  irregular  cases,  and  thost'  of  which  the 
description  is  not  snfficiently  ttetailed,  anil  those  wliich  seem  more 
jH'operly  to  belong  among  the  <Iislo<-atinnH  backward  an<l  outward,  tlie 
number  of  those  available  fur  study  and  generali/iitioii  is  about  twenty- 
five.' 

In  most  of  the  ease.s  the  meehanisni  of  production  cannot  be  deter- 
mined, lust  the  histories  of  a  few  are  sufiieicntly  complete  to  sliow  that 
the  C4iuse  niay  be  a  fail  n|ion  the  outstretelicd  palm  or  u[Min  the  elbow, 
or  a  blow  received  upon  t lit;  inner  side  of  the  furcarni.  Hatrv's  ciise 
is  a  clear  example  of  the  lirst.  the  jiatient  stumbled  an<l  fell  forward 
npon  his  hand  ;  von  Pitlia's  patient,  who  fell  while  her  hands  were  in 
Iter  mufl",  is  an  example  of  the  .second  ;  and  Mears's  patient,  who  was 
struck  upon  the  inner  am!  up|)er  part  Tif  tlie  iiirearm  by  a  revolving 
piece  of  wiiod  while  the  elbow  was  partly  flexetl  in  an  etr<irt   to  ilraw 

'  Tl>e  biblioRmpliT.  i-xcludiin»  (Idiiblfiil  ca.'M'.s.  is  us  fcillows  :  r)ii|niytrrii,  Lx-^oiis  orairs, 
vol.  i.  p.  131 ;  Boulcy.  Kiill.  dc  In  .Sk'.  Anaioniirjue,  IK't",  p.  101 ;  Nc'hitoii,  rathol.  cliinir- 
(ticalr.  vol.  ii.  p.  39f ;  Neilson,  Lanci't,  1M4.  ii.  p.  559:  Koliert.  Hut.  dos  Hopitaux.  1849, 
p.  1*1 ;  SooIp.  (Hz.  M#rticalc.  I.^IH,  p.  717  ;  Vomeuil  mid  Triqii-t.  lias.  MCdicalo.  1«51  [?] ; 
Pioitry  and  Diibniril.  (Jai.  drs  Hopitaux.  1S.".1,  ji.  .'10;  Di'inur-,  Tbrsi-  dc  Taris.  1K">:1;  Flau- 
biT(.  idem  ;  I'lii-cb,  On?.,  de.i  Iliipiliuix.  lH.i!>.  p.  4:i4  ;  Sislacli.  IJilll.  dc  In  Soo,  doCbinirRie, 
IrtW.  p.  .72(» ;  Variik.  Ni'W  York  Medical  Rword,  ItWT,  vol.  li.  p.  ;te7  ;  Andrews,  idem, 
IH-.I,  p.  TJO ;  Von  Pitha.  Pitba  and  Rillrotb'8  t'hinirRie.  vol.  iv..  abl.  2,  B.  p.  71,  i  caws ; 
Hatry,  Lyon  Mfdical,  1<*76,  vol.  xvlii.  p.  l.'l;  VN'yIie,  in  Hamilton's  Pnietiire'i  and  Uislu- 
witioiis,  p.  Bil.s:  Itertin,  Tnion  M.'d..  IHTH.  p.  COil ;  O.Kborne,  New  York  Hosjiiliil  Oii/ettc, 
1H79,  p.  Bt:t;  Miison,  New  York  Medieal  Rerord,  IsMO,  vol  xvii.  p.  .'fiC, 'J  e«is.'.s ;  Towno, 
idem.  p.  .Vi'j  ;  Ekwiirzel.  Pbiladelpbia  Medieal  and  Surgical  Reporter,  ISsl.  vol.  xlv.  p. 
an;  Meant.  Philadelphia  Medieal  TimM.  ISHO-I,  vol.  xi.  p.  S!» ;  .lohnmn.  TranMclions  of 
tlie  Mi!4.sonri  SInto  Medieal  Assnoiation.  IWKO,  p.  .■5,3;  BattiwomlM-,  Jjincet,  ]8H<),  ii.  p.  U!I7; 
Heinlein,  Ccnthl.  fiirChir.,  Kebmary  1,  189(>;  .'^tinll<l>n.  here  given;  Winslon.  Annals  of 
SurRcry,  May.  19(K),  p.  .'•il.l.  I  have  not  been  able  to  verify  the  rofcwiice  for  Dupiiytren's 
and  Vernenil'H  ca-icH.  The  Oaxette  Mi'dicale  for  IK'il  does  uot  contain  the  latter  ;  in  the 
Gazette  di-s  Hopitaux.  1S51,  pp.  1)3  and  '.?ni,  is  an  article  bj  Vcrneull  aud  Triquct  which 
contains  a  cose  of  ineompltte  outward  diHiocalioD, 
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■  oliject  from  above  his  Iiead, 


iple  of  the  third. 


i 


n  exaii][ 
nu'cliaiii.>iti  III  a  fall  iifxin  the  hand  is  iloiihtless  the  siine  as  that  in 
inconi|jlete  (iislKcatioii  diituard  jiniiliiwd  in  the  same  manner — tliat  is, 
outward  lateral  Hexinn  is  i>nMliiced  ;  the  iiiternul  lateral  ligament  in 
rnptnred,  and  then  the  Ixmes  are  dis|>laerd  lat<'ndly  j>a!?t  one  another 
by  the  eontinucd  action  of  the  weight  of  tiie  body.  In  one  of  von 
Pitha's  cases  this  lateral  Hexiun  was  observed  by  the  mother  of  tlie 
patient,  a  boy,  six  years  old,  wlio  saw  the  elbow  bend  as  he  fell  frum 
a  tree  n]Min  his  outstretched  iiniid. 

Pathology.     The  oidy   recorded  atitup^ies  are  those  of  Bouley  and 
Heinlein  ;  in  the  former,  a  compoiiiitl  di?location  with  fracture  of 
external  condyle  prodiicetl  by  a  fall  niwn  the  elbow  from  a  height^ 
twenty-eight  feet,  am|)Utation  was  refused,  and  the  patient  die<l  on 
twenty-tilth  day.     Tlie   laleral    liipiinents  of   the  elbow  were  entirely 
ruptured  ;   botli  binu's  of  tlic   forearm   were  placed  externally   to  the 
lower  extremity  of  tlie  litim«'rns,  ami   the  ulnar  nerve  was  laeemted  a^ 
the  level  of  the  trochlea.     In  the  latter  both   latend  and  the  anter^H 
ligaments  were  torn,  the  radial  nerve  bruised  ;   a  fragment  was  broraH 
from  the   head   of  the  radius,  and  tlie  eonuioid   process  was  broken. 
Tile  radius  aiul  ulna  were  also  broken  near  the  mid<lle. 

Disregarding;  oik'  or  two  exceptional  forms,  the  eases  may  l>e  grout 

in  three  classes  according  to  the  eiiaracter  of  the  dis])lacemont,  but  in  ' 
some  the  account  is  not  suHiciently  coiiijilete  to  determine  to  whieU 
cla.ss  the  cane  should  belong.  In  one,  a])[)arently  the  least  frequent, 
the  displacement  is  directly  outwanl  and  a  little  upward,  so  that  the 
inner  edge  of  the  sigmoid  cavity  rests  against  the  outer  surface  of  the 
external  condyle,  the  elbow  being  partly  flexed,  with  the  olecranon 
behind  and  the  eoronoid  process  in  front  of  the  ejiicondyle.  The 
radius  preserves  its  relations  with  the  ulna  and  is  situated  still  further 
to  the  outer  side,  or  is  carried  to  a  somewhat  liigher  level  by  pronation 
of  the  forearm.  This  involves  eoiupletc  nijiture  of  the  lateral  and  an- 
terior ligamenfs.  In  Xeilson's  ease  it  was  thought  the  external  contlvle 
was  broken  ;  the  olecranon  was  three  inches  above  its  usual  position. 

In  till'  second  class  the  forearm  is  pnuiated  as  well  as  flexed,  and 
this  pronation  is  cH'eeted  by  n)tation  about  the  long  axis  of  the  ulna, 
so  that  the  head  of  tlie  radius  lies  above,  or  even  further  inward  than, 
the  ulna.  The  great  signu>id  cavity  embraces  the  outer  surface  of  the 
external  condyle,  the  ti[)  of  the  uleerannn  lying  behinil  the  con<lvle 
and  that  of  the  eoronoid  process  in  front  of  it.  The  •■interior  surface 
of  the  ulna  looks  inward.  The  head  of  the  radius  lies  almve  its  nor- 
mal (losifiou,  in  front  of  the  humerus,  and  possibly  still  in  contact  with 
the  up]ier  part  of  the  articular  surface  of  the  ca|)itellum.  Study 
the  skeletcur  indicates  that  this  form  can  be  easily  prmhicefl  from 
incomplete  outward  dislocation  by  pronatii>n  of  the  limb  ;  it  is,  I  thin! 
the  most  common  of  the  three  classes,  and  it  seems  (Kissible  that  the 
external  lateral  ligament  may  be  preserved  untoni.  I>enue^'  has  given 
it  the  name  of  suh-cplcomhjlar,  in  distinction  from  the  following,  third 
class,  which  he  terms  mprn-cjjiconili/ftir.  lie  thinks  the  distinction  is 
an  important  one  and  that  the  dilference  de|>ends  iij>im  the  rupture  or 
the  integrity  of  the  attachment  of  the  muscles  upon  the  epicondylc. 
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In  tli<'  lliinl  class  the  ulna  and  radius,  pronatod  and  fle.\e<],  are  car- 
ried liij^hcr  ii]i  alonj;  llie  outer  liordtT  oC  tlic  huiiicnis,  twn  inches  in 
Osliornc's  ca.>e.  The  sifrmoid  <-;n'ity  may  ciuhrai'e  tlie  >u|iinator  ri<ljj;e, 
and  the  nidins  still  lies  in  front  of  the  InnMcrns,  or  liotli  Koiies  may  he 
ilisplaced  also  haekward  so  that  the  coronoid  process  and  the  articular 
stirijice  oC  the  radius  are  posterior  to  the  ridge. 

It  is  noteworthy  that  in  none  of  the  tmsi's  is  fracture  of  the  epi- 
trinhlea  nHirtiiiiied  ;  in  one  or  two  it  is  sai<l  that  the  cpitrochlear 
muscles  Were  torn  away  at  their  ih^^ertior). 

Two  cases,  in  wiiich  an  additional  consecutive  displacement  had  fol- 
lowed by  which  both  bones  were  brought  around  in  front  of  the 
humerus  and  pronated  so  far  that  their  posterior  surfaces  were  directe<l 
forward,  were  reiK>rted  by  ('locpict'  and  Maisonneuve.'  The  latter's 
jiatient  was  a  woman  who  had  fallen  out  of  bed  upon  her  elbow,  and 
who  was  so  thin  that  the  position  of  the  bones  could  be  accunitely 
determined ;  the  lower  eiul  of  the  humerus  projecteil  prominently 
(cliiiid  and  was  there  covered  only  by  the  skin,  while  the  triwps 
ran  forward  and  outward  over  the  epicondyle.     The  ulna  was  coni- 


ran 


Fio.  2«9. 


Vm.  'J9U. 


Complete  outward  dlslocntlon  of  the  eax>w.    Supn- 
ciiicoiiilyUr.    (Stimhon.) 

pletely  turned  around  sti  that  its  pos- 
terior surface  looked  forward  and  the 
sifrmoid  cavity  lay  afriiiust  the  front  of 
the  trochlea.  The  head  of  the  radius 
could  not  be  felt.  The  limb  was 
sliphtly  flexed  anil  {rrcatly  pr(»nntc<I. 
Ivcduction  was  eflected  by  moving  the 
olecninon  outward  and  backward 
aninnd    the   external    condyle  to  the 

back  of  the  hnmenis,  and  then  rcilucing  in  the    usual    manner   the 

backward  dislocation  thus  produced. 

'  niii|uvt:  Quoted  by  M»Ii;aii;ne,  loc.  cit.,  p.  61A. 
'  Maisonnouve :  Gaz.  ties  Hupitaux,  1867,  p.  146. 


Cumplctu  outward  dlsIocattoD. 

(DEicucd.i 
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Symptoms.  Of  tlio  first  varipfy,  <Jisl(>cation  ilirectly  ontwarcl 
out  rotation  of  llie  furwirin  (Fij^.  28!'),  I'nwli's  case  may  In'  takfti  aa 
a  ty|>e.  'J'fic  [latii'itt  wiis  ;i  inai)  fnrty-oiic  years  old,  and  the  injury 
wa.st"aust'd  liy  a  fjill  fnuiia  lu'i;;ht  itf  ahoiit  two  fc't't,tlie  elbow  .striking 
ag;aii)st  some  stoiu'.".  Tlip  foivarin  was  e.\ten<le<i  and  siipinatt-d  ;  it 
could  he  passively  Hc.ved  nearly  to  a  ri^lit  angle,  hut  coiilcl  not  Ik*  pnt>- 
nated  ;  its  axis  lay  entirely  to  the.  outside  <jf  tiie  htmieru.s,  aiul  the 
tnuisversi-  diameter  of  the  elhow  was  nearly  doiiMed,  Tracing  th« 
lw)nes  with  the  tint;er  lieliiud,  froni  the  epitroelilea  outward,  the  sur- 
geon reeoijni/ed  all  the  |)oiiits  of  the  lower  end  of  the  hiinienis,  then 
the  olecranon  well  ahove  an«l  to  (lie  outer  side  ol*  the  eondyle,  and  then 
the  head  of  tiie  radius  lower  than  the  olecranon  but  still  above  the 
lower  line  of  the  hiunerus.  Jn  other  similar  castas  extreme  mobility 
of  the  joint  i.s  mentioned  ;  as  if  the  two  segments  of  the  limb  were 
very  loosely  attached  to  each  otiier.  ^M 

In  the  .second  variety,  ''  mih-qimindiilar"  the  axis  of  the  ford^H 
appears  generally  to  he  iiielined  downward  and  inward  (a<l<hictiun) ; 
flexion  al,  or  even  within  (i'itlia).  a  rifjrht  angle  is  comnion  ;  seini-prr>- 
natioti  or  full  pronation,  'riie  transverse  diameter  of  the  elbow  13. 
inerensed,  hut  not  so  rniieli  as  in  the  jireeediiig  variety.  The  .supinator 
and  radial  extensor  nniseies  furni  a  well-deliired  prnminence  alxivc  and 
in  front  of  ihe  joint  :  the  tendon  of  the  trire]is  shows  as  a  jironiinence 
<lireeted  downward  jutcI  outward,  and  the  tendon  of  the  biceps 
sometimes  be  felt  runniufi  in  the  same  direction  in  front. 

The  outlines  of  the  lower  end  of  the  linrnerus  ean  he  di.stinC 
traeeil  tVoiii  the  e|)itroehlea  outward  to  the  ea[>itellutu  ;  the  extermil 
epicondyle  is  masked  hy  the  idua,  but  sometimes  ean  be  f<'lt  by  pn-ss- 
ing  the  linger  deeply  in  abnvi;  the  latter.  The  (^UJ^-shaped  surface  of 
the  head  of  the  nidiiis  ean  he  felt  unless  it  has  been  carrieil  ."so  far 
inward  by  the  pronatiiui  of  the  limb  that  it  rests  against  the  front _ffi 
the  humerus.   ,  ^H 

In  (he  third  variety,  "  K»/j/o-(/*«v(M(/v/((r  "  (Fig.  29<l),  the  forearm' 
i.s  flexed  at.  or  nearly  at.  a  ri<rht  au<xle  and  j)ronated  ;  the  trttnsverse 
diameter  at  the  lower  part  of  the  arm  is  increased.  The  greater  the 
dis])laeemciit  u|>ward.  the  <rreater  is  the  passive  mobility  of  the  limb 
in  the  plane  of  flexion  and  extension.  The  lower  end  of  the  humerus 
is  accessible  to  the  toiieh  even  more  eompletely  than  in  the  two  precwl- 
ing  varieties,  for  it  projects  comjdeteiy  below,  ami  even  its  external 
condyle  can  be  trace<l.  The  deformity  on  (he  outer  side  varies  witli 
the  ('xtent  and  chanieter  of  the  iinai  displacement,  ff>r  the  bones  of  the 
fon'urm  are  sometimes  carried  backward,  crossing  the  htmieru,*,  or,  as 
in  Maisouneuve's  and  Cloquet's  cases,  carried  forward  to  the  front  _^L 
the  humerus.  ^| 

It  is  noteworthy  that  in  three  of  the  four  cases  in  w  liich  rednotion 
was  not  made  the  patients  had  good  eontrol  of  the  limb  and  a  free 
rantje  of  motion  was  I'stablished.  W'ylie's  patient  thought  his  arm 
was  as  serviceable  as  ever.  Robert's  patient  wa.s  seventy  years 
and  his  injury  dated  tVom  infancy  ;  he  had  an  extensive  range! 
flexion  and  extension.  In  Denncf's  ca.se  (Fig.  289)  the  oloerai 
proje<'ted  nearly  an  inch  behind  the  humerus,  the  arm  couhi  be   fully 


arm 
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extendpti  and  flrxt-tl  hourly  to  a  rijjht  arifrlf-  In  ^V-laton's  case  there 
was  licxiidi  nearly  at  a  I'ijjiit  aiijrlc. 

It  is  alsu  iKjU'Wurtliy  that  in  no  case  wrre  llirrc  syitiiitonis  of  iiitiT- 
iViviici"  with  tlio  cin/utatinn,  and  in  only  one  rasf  (Xlcars)  wcie  tiieie 
syiiiptonis  til'  injury  to  the  nerves  In  Iris  there  were  pain  in  the  fingers 
and  titinihness  in  tlie  distriliiilioti  ot'  tiie  median  nerve. 

Treatment,  liedneliun  lias  lieen  etlectetl  without  difheultv  in  all  tlie 
reeeift  eases,  exeept  Winslow's,  hy  extension  anddireel  inaui|inlatiun  of 
the  ni>(>er  ends  of  the  niditis  and  nlna.  The  laeeiiition  ■>!'  the  liuanients 
and  loiisele.s  is  so  trn-at  that  the  Ijones  are  freely  movahle,  and  special 
nianieuvre.i  intended  to  relax  o]i[Hisinjr  l>an<ls  are  seldom  neeessary.  Ex- 
eejitionti  to  this  may  be  found  .sometimes  in  the  first  and  set^ond  varieties  ; 
in  lire  fir-st  the  head  of  the  i-adins  may  pass  through  and  lie  eaiif^ht,  as 
ap|iaie[illy  Irafipi'rred  iir  I'no'h's  ease,  lielween  twn  ni(rs<'Hlar  iMrndle.t, 
wliielr  iriay  then  need  to  lie  relaxed  hy  flexing  aird  ahdrietirrg  the  fore- 
arirr  ;  in  the  st-eiind,  wliieli  appears  sotr retimes,  as  has  hi't'n  said,  to 
ditler  from  tlie  ineoniplete  outward  di.-loeiitions  mily  iir  the  addition  of 
prnnatioji  (rf  the  forearm,  the  external  lateral  lifjirment  reinaininp^ 
nnturn,  the  first  movement  must  be  to  supinate  the  limb  and  tirns  tur?i 
the  signiiiid  eavity  irirder  the  eajtilclhiin  arrd  Irr'inir  (he  head  nf  the 
railias  to  the  oriter  side  ;  the  disloealion  is  liren  an  ineomjilete  outward 
oire,  and  is  reduced  acconlingly. 


DISLOCATIONS    OF    THE    FOREARM    FORWARD. 
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.•Vhhough  mentioned  liy  Ili]rpocnitcs  and  eharaeterized  by  hini  as  tlie 
most  painful  of  all  and  i'alal  irr  a  few  days,  and  ailuridiii  bv  all  sulj- 
sc((iienl  writers,  the  first  ret'urded  ea<e  (and  thai  a  ipiotronable  one)  of 
this  dishrcation  was  published  only  a  hundretl  year>  ago,  and  the  rriitn- 
ber  hiis  not  yet  reaelred  twenty-five,  even  inelnding  s<n-en  cases  in 
wfiieh  the  irleeranon  was  broken  ofT"  aird  renrained  in  plaee.' 

<  )f  the  ].']  eases  in  wtrieh  tire  age  i.~  nientiiMied,  1  was  six  vears  old, 
2  were  eight,  -  foiirteerr,  "2  fifteen,  and  I  eaeh  eighteen,  tweirty,  tlrirty- 
fturr,  thirty-eighl,  and  forty  years  olil,  I  was  an  "a<hdt."  and  1 
'•  middle  aired."  The  eause  in  the  greater  nundier  of  i-jises  appears  to 
have  bwn  a  fall  u|H.in  the  flexed  ellMiw  ;  in  true  (Pryor)  it  was  a  blow 

'  Tlie  hililio(rn»I'liy  '*  ""  f"IIow«:  Evcm.  Monin,  Giiyot.  Witlliuger,  nuotrcl  by  Stmilwl 
ill  Pni)H'r  ViertplJBhrwliriri.  1850,  ii.  p- •H',  and  by  Slalgaigiic,  Inc.  cil,.  \i  Ip-'li ;  <!ntrre, 
quoted  by  Pinmud  in  Diet.  KucyrloiH'diqiic,  1st  wr.,  vol.  xii.  p.  708  ;  t'bapel,  qiiotc-d  by 
Muleniftnc  loc.  cit..  p.  (il7,  lus  a  dislocation  ontward  ;  t'olson,  I>!Va.  quoted  by  iHbruyn 
in  AnnaleN  do  la  OiirnrKi)'  Frauyaisc  ct  EtranjtiTi',  1843.  vol.  is.  pp. -14  and  4.5,  and  by 
Slri'iilK'i;  Kii'hct,  An-hiv«-jt  e^'-n^ralcs,  18:«l,  vol.  vi.  p.  47'i;  Trior,  Lancet,  1H44,  ii.  p.;5tj(>; 
Aiifflori,  I/IJnion  Mcdicalo,  IKAt.  vol.  iii.  p.  :KI4-.  CVinton,  Dublin  MiHlicfil  Journal.  1860, 
ii.  p.  'iA  :  Rpcri'iitaii,  (iar/Ctti'  dps  Hopitaux,  1800.  p.  S!*8;  Canwin,  1,'l'nion  Mi'diralf,  18<!1, 
V(d.  xi.  p.  47.'>.  and  Hullcliiis  df  la  .Socii''tpdr  rhirurKio.  I8<!1.  vol.  ii.  p.  451  ;  Rirbi't.  Bull, 
dp  la  Sof.  dp  Cliirurjtie.  18."ili,  vol.  ix.  p.  110;  Morp|-Ijiv»llrp.  idtmi,  p.  107;  (irponaway, 
quoted  by  Hutchin.Hon,  Mpdiral  Tinip-'- and  Oas'-ptti',  IKWi,  i  p.  40!t ;  Lanjrmori',  Ijinpot, 
alwtmct  in  Npw  York  Medical  R<M-ord.  18(f7.  vol.  ii.  p.  10;  liipaud,  RulletinK  dc  la  .'^orif'U'' 
Anatomic|ue,  l.s70,  p.  15:  Date,  Ljincet,  187'J.  ii.  p.  .5117;  Monn,  DeutKche  Mil.  Zeitsclirift, 
1877,  p  401  ;  quoted  by  Poinaot,  liK'.cit.,  p.  !>51  :  Kronlein.  DeutJwbe  CbirurRie,  Lief.  S!6, 
p.  :tO:  .SliniRon.  «pe  Plnle  IX. ;  Kay.  quoted  by  Plait,  Fractures  and  Dislwations  of  tipper! 
Extremity,  l^lKt,  p  LMK) ;  Fnltoii,  lied.  Keconl,  1897,  vol.  Iii.  p.  738  Kefcrcnccs  have  aluo 
h<>pn  made  to  a  rase  by  Fercuson,  Uurgery,  3d  ed.,  p.  SMI,  one  by  Roser,  Chimrg.  Aiikt., 
1844,  |i.  477,  and  one  liy  Flaubert. 
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bv  the  liandlo  of  i 


l)ack  of  tlie  clb( 


lex  loll 
hvisioii  lit 


ami 


rratie  ii|xi(i  titc  hack  of  tlie  elbow  ;  in  two  eeiiail 
(I>att',  Itjiv),  an<i  prolvahlv  in  otlicrs,  it  was  a  fall  upon  the  jialin  of  the 
hand  ;  in  Kuitoirs  it  was  tniftioii  im  the  ext^■ll(le^I  arm,  without  frmv 
Hire  (if  tiie  olecninon  ;  in  otif  ((/jinssin )  tiio  patient's  hand  was  caiigfht 
between  two  eiigwheels  and  botii  l)<>tH'.s  of  tiie  forearm  were  iimkeii  at 
tile  middle  ivs  well  as  disloeated  ;  and  in  one  (Morel-Liivall^) 
patient  fell  from  a  wagon  and  was  run  over,  the  wheel  jiassinjj  acr 
the  elliow  and  breaking  the  olecranon  and  eoronoid  proeess. 

In  seven  of  the  ea!<es  the  oleeratinn  was  broken,  and  in  these 
nierhanism  of  the  disicK-jition  is  easily  undorstotal.  for,  the  rt'sistai 
of  the  olecRUion  being  removed,  the  two  liones  can  be  easily  fiisph 
forward  and  ti])ward  along  the  front  of  the  humerus  by  a  fori-e  actil 
ufK>n  the  back  of  the  forearm.  Sueh  e^ises,  I  think,  should  hardly  L^, 
j>ut  in  this  elass  ;  the  disloeation  is  seeondary  to,  and  made  possible  by, 
the  fraeture  of  the  oleeranon.  A  jx-rsonal  ease  of  this  kind  i»  sliown 
in  Plate  IX.  1  have  reeently  (1M9!»)  seen  another.  In  the  i-ajw?  of  a 
fall  or  of  a  blow  iipim  the  Hexed  elbow  the  direction  of  the  force  is 
probably  ineliiied  somewhat  away  from  the  axis  of  the  forearni  and  is 
more  nearly  jwrallel  witli  the  posterior  jwrtion  of  the  articular  >iiirface 
of  the  oleeninori,  and  it  must  be  great  enough  to  rupture  the  lateml 
ligjiments  witliout  the  aid  of  leverage.  All  attempts  to  reprrxluee  the 
disloeatiou  ii[Min  the  cailaver  by  tliis  niefliaiiism,  fon-ed  tit 
direct  impulsion,  have  failed,  exce|it  after  preliininarv  <li 
lateral   ligaments. 

In  the  case  of  a  fall  upon  the  lian<l  (here  is  cliiiieal  evidenec  to  ^hcawi 
that  (his  form  is  closely  allied  to  the  latend  dislocatinns.  and  that  it  is 
pnidneed  by  lateral  outward  flexion  supplemented  by  sullicient  torsion 
(siipitiatioii)  fif  the  limb  to  bring  the  olt>cinnou  forwanl  under  the 
trociilea;  in  several  eases  the  displacement  was  outwanl  as  well  a.s  for- 
ward ;  in  ("liajiiTs,  so  far  outward  that  the  case  ha,s  been  (dusijcd 
the  latend  dislucatioim.  , 

Pathology.  One  autopsy  (Richet ).  three  amputations  (Canton,  Mo» 
Lavalk-e,  Higaud),  two  compound  fniclnrcs  of  (he  olecranon  witliout 
am|intation  (Richet,  (bicrre),  <mc  coni|)oiiud  dislocation  without  frac- 
ture (Priori,  inid  ex|icriments  upon  the  cadaver  show  how  great  tht* 
laceration  sometimes  is.  In  Prior's  ease,  in  which  the  jHitient  was 
struck  upon  the  "  niider  side  of  the  left  arm  at  the  elliow-joint "  hv 
the  rapidly-revolving  handle  of  a  (irane,  there  was  a  large  wound  at  the 
point  where  (he  blow  was  received,  "occasioning  a  general  disconnee- 
lion  of  i(s  parts,  mnscular  and  otherwisi",  exce|»ting  inimediatelv  in 
front."  The  radius  and  ulna  wvrv  driven  upward  and  forwanl  on  the 
hiuuerus;  the  condyles  of  the  latter  and  its  shaft  for  two  and  a  half 
or  three  inches  projected  through  the  wound  nearly  at  right  angles 
with  the  forearm,  as  completely  stripped  as  if  cleaned  with  a  knife. 
There  was  no  frjicture.  lu'diiction  was  made;  the  jwtient  ree<ivered , 
after  much  suppuratitiii  in  and  around  the  joint,  and  the  final  rca|^l 
was  g<X)d,  "  the  limb  gaining  in   freedom  and   power."  ^H 

In  Canton's  easi',  the  jiatient,  a  man  forty  years  old,  was  thrown 
from  a  wagon;  apparently  he  struck  upon  the  extended  hand,  hut  the 
forearni  was  iniinodtately  flexeti  and   twistetl  under  his  chest.     The 
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forearm  was  flexed,  tlie  liaiid  sii|)iii:ite<l,  (lie  swelling  verv  great,  and 
flu-  >Uin  tense  ami  tlirealeiiiiig  In  .-lougli  over  (lie  internal  eondyle.  Tlie 
iintero-jHifiteriur  and  lateitil  ilianieterrs  of  the  joint  were  increased,  and 
llie  hea«l  of  the  radius  eould  be  iiidistinetly  felt  externally  and  ante- 
riorly.    The  diagnosis  was  not  made,  and  "atti-nipts  to  eorreei   tl 


dadjiistinent  "    failed  :   atU-r  a  lielav    of   fortv-i-iirli(    1 


le 


K111IS,    (iitrinu: 


Vw.  291. 


which  the  swelling  inerease-d  and   slonghing  was  esiablislied,  aiii|>iila- 
tioii  well  ahove  the  condyli's  was  ri's<irted  Ut. 

Kxaniination  of  the  lind>  showed  (Fig.  291)  lluit  th<' it|)]ter  surfaoe 
of  the  olecranon  rested  agtiinst  the  front  of  the  ea|iitelluni ;  the  aininlur 
and  interosseous  ligaments  were  whole,  the  anterior  lig;unenl  w:is  rnp- 
liired  exeept  in  its  eentre,  the  [Hfsterior  and  hntli  lateral  ligaments 
ruiitiired.  The  trieejis  was  eouiplctely  detached  from  the  nlii  canon. 
The  two  nidial  extensor  muscles  and  all  the  nnisi-lcs  arising  from  the 
ejiieondyle  exeept  the  supinator  brevis  and  (he  aneonu'us  were  detached, 
as  was  also  the  epitn>chlear  liea<l  of  the  Hexorejirpi  ninaris.  'Jhe  ninar 
nerve  was  turn  lieliind  the  euudyh?.  The 
<ither  large  nerves  and  the  main  vessels 
Were  iminjiired. 

Uichei's  iirst  patient  was  eighteen  years 
old  and  had  fallen  from  a  height  of  forty- 
live  feet.  The  forearnj  was  slightly  flexe<l 
and  in  supination,  aii<l  was  immovalile ; 
it  was  shortened  an  inch,  measni'iiig  from 
the  epieondyles  tit  tlie  lower  ends  of  the 
radius  and  ulna.  The  oleeninon  was  in 
place  and  movable ;  two  inches  below  it 
was  a  large  woniul  thningh  which  the  lower 
end  of  this  fragment  projecte<l.  The  head 
of  the  radius  and  the  broken  end  of  ihe 
tdiia  were  rceogiii/.atile  in  the  fold  of  llie 
elbow  a  ting«"rbreadlh  above  the  condyle.' 
(raetion.  hut  reeurreiux'  at  once  followc<l.  The  ]iatienl  died  three  hours 
later.     The  autopsy  showed  the  annular  ligjuneiit  to  be  intact. 

Iti  addition  to  these  two  varieties,  dislocation  with  and  without  frac- 
ture of  the  olccniiion,  the  ditferenee  lR'tw(>en  which  is  so  impiu^lant, 
there  is  another,  based  njion  clinical  and  experiuieiytal  evidence,  to 
which  the  name  iiictim/i/cff  is  given  ;  in  it  the  iip[>er  end  of  tlic  olecra- 
non rests  against  the  under  and  anterior  siirtiu'c  of  the  humerus  insti^ad 
of  passing  upward  in  front  of  it.  St  far  as  i-m  be  inferred  from  the 
repor(ed  ea.ses  it  is  the  most  common  form.  The  tise  of  the  terms  first 
and  se(!<ind  degree,  to  distinguish  iM-tween  the  two  forms,  is,  I  thin!:, 
U)  be  prefern*d  to  that  of  incomplete  and  complete. 

In  ( 'haitel's  case  the  additional  outward  <li.-ioc;ition,  wiuch  is  noted 
in  several  of  the  others,  was  so  great  that  Malgaigne  classes  it  with  the 
outward  disloeatitin.-^.  The  patient  was  a  hoy  fourteen  years  old.  The 
radius  formed  a  marked  prominence  under  the  skin  on  the  outer  side  ; 
<iti  its  inner  side  eould  be  felt  the  oleeninon  and  its  sigmoid  cavity. 
The  tvvo  hones  overrode  the  IninuTUs  in  front  about  two  eentimetres ; 
the  epieomlyle  lay  behind  the  ulna,      Mons's  ease  seems  to  me  to  lie  of 


KcrHuril  illslDcatioii  uf  tlii.-  i-lbow  ; 
(^iilon'i  caw. 

Keduction  was  easv   by 
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tliC"  same  kind.  I(  is  (|iiiit<'(l  l»y  I'oiiisot  as  a  iniir|iie  example  of  divcr-i 
j>;ent  dislocation,  ulna  lurwani  and  r.tdiiis  outward.  Tiie  fle.s^riptioni 
is  liniiti'd  tit  tlii.-<  stati'iiX'Ht  and  docs  nut  definitely  exclude  the  |x)i<si-| 
bilitythul  tlicidna  may  lm\M-  l)ccii  disjilaccd  unt«ard  as  well  as  iurwunlJ 

Frai'ture  of  the  cpitntchlea  luis  been  obs^TVed  in  one  case  (Date's),  n 
l)oy  fourteen  years  ohi,  and  this  is  the  one  in  which  the  evideiifo  that" 
the  dislocation  was  pHwIuced  by  external  lateral  flexion  in  a  fall  ii|Kin 
the  hand  is  most  complete.  The  head  of  the  radius  was  jiromincntJ 
oiitsith'  of  and  Vtclow  the  outer  cnn<lyl(> ;  above  it  was  a  deep  <lepre.«ojion  1 
in  which  the  condyle  could  be  obscurely  felt;  the  olccnuum  w;it(  beluw 
its  usual  position,  restiiii^  with  its  extreme  end  agjiinst  the  triK-hlea-, 
(first  decree,  or  incomplete).  The  limb  wa.s  semi-flexed.  liediiction  [ 
was  easy  under  cldorofurm  ;  the  nidiiis  first,  and  then  the  tdna,  poin^j 
back  into  place  with  a  distinct  snap.  If  this  account  of  the  |Misitionsl 
of  the  two  l)ones  is  accurate  the  annular  liifauieut  was  probably  torn. 

Symptoms.      In  (ive  of  the  cases  uucom|ilieated  by  fracture  it  i.s  stated 
that  the  fiircarm  was  K^nglheneil,   nmre  than  an   inch  in  one  of  tlicni,j 
and  witli  tliis  coincided  a  |>ositioii  '»f  t!ie  limb  which  is  mentione<l   in 
sevcnil  others,  namely,  sltirht  or  partial   flexion,  which  could  generally 
Ix"  i-hauircd  somewhat  in  eitliei'  direction.      In  one  in   which  tiicningw, 
of  motion  is  s|)eciticd  (  Lait<j;tnorc),  tlie  linrb  was  held  at  an  anule  of  lh(t  i 
dejirecs,  could  be  flexed  ro  a  ri<rbt  an;;i<'  and  extended  tt»  ItiU  <le]u^rt;es  ; 
in  another  (Colsoul,  iiy[»ercxtensitin  coidd  be  made  without  cau.singpain, 
and  durinjT  the  nio\'ement  the  olecranon  piis.sed  forward  between   the 
biceps  and  pronator  teres. 

In  corrcsjiondcnei'  with   this  lengthening  theiv?  is  flattening  of  each] 
siiK'  and  of  the  t)a<'k  of  the  elbovy,   unless  the  swelling  is  sufficient   tol 
mask  it,  with  proiuinenee  of"  the  inner  and  sometimes  of  the  outer  c*<>n-l 
dyle,  and  the  formation  of  a  transverse  sulcus  appreciable  by  the  toiieh  i 
beliind  between  the  humerus  and  the  olecnnion.      In  one  case  the  fore- I 
ana    was   also    abducted.      In  Canton's  «>se  the  forearm   was  flexe<l ' 
beyond  a  riglit  angli'  ;  the  oiccraiion  rested  agjiinst  tlie  capitelltini.  and 
the  triceps  was  Itirn  completely  from  it.      It  seems  probalile  that  detach- 
ment or  rupture  of  the  triceps  is  a  uccc-sarv  coiKlition  of  the  pass,ipo  i 
of  the  olecranon  to  any  distance  along  the  front   of  the  huineru.s,  and 
that  the  existence  or  absence  of  the  iletachment   may    constitute  the 
essential  dilferenee  between  the  eotn|)lete  and  incomplete  forms,  or  the 
first  and  second  degrees.      The  clinical    features  which  ilill'en'Utiate   the  ' 
two  forms  are  tliat  in  the  lessir  form  the  nlecnmon  is  |)romincnt  liclow 
the  humerus  when  the  elbow    is   flexed,  atxl  the  forearm  is  lengtheneil 
when  it  is  extended  or  but  slightly  flexeil.     In  the  seconil,  "  conijdete  ' 
form,   the    forearm  is  more  or  less  shortened  when  extended,   but  is  I 
lengthened  when   flexed  at  or  near  a  riirlit  angle,  and  its  anter<i-]>ost«-*-l 
rior   diameter  is   increaseil  because  of  the   projccti<iu  of  tlie  roroiioid 
jiroccss  in  the  f>ild  of  the  ell»ow.     The  biceps  tendon  can  be  recogniztHl 
on  the  outer  siile  of  the  latter,  and  beyotrtl   it  the  beiid  of  the   radius. 
Posteriorly,  in  bc:)th  forms,  the  oh'cnnion  fossa  is  empty  ;  the  directioaj 
of  the  idna  also  jdainly  indicates  the  change    in  the  position  of  itel 
upper  end  imless  the  swelling  is  great. 

Course  and  Prognosis.     In  only  one  case  (Canton)  did  tlie  dislocation] 
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remain  iinrfdiieetl,  and,  as  in  this  the  (liaiiiiusis  was  not  inadu  bcoaiis(> 
of  tlie  .swcllinii,  there  is  no  reason  to  siippost'  that  a  siiitahk-  attempt 
to  reduce  would  have  been  les.s  suceessfu!  than  it  proved  in  the  otliers. 
It  was  also  the  only  case,  of  those  nneon)|»lieated  \>y  aeoni|>onnd  frac- 
ture of  tlie  olecranon,  that  did  badly  and  in  which  amputation  wa« 
tlioiipht  to  be  nei'esaary.  The  history  of  the  eas<^  moreover,  sujij^esls 
that  ihe  decision  was  reachetl  rather  hastily  and  on  grounds  that  might 
l>e  deemed  itisuflicient. 

Of  the  7  eonipoiuid  dislocations,  of  which  tj  were  complicated  by 
fracture  of  the  (ileerauon,  3  rccovere<l,  2  underwent  amputation  after 
tlie  joint  had  hUp[)urafed,  1  (lied  three  hours  after  the  accident,  which 
was  a  fall  from  a  heijrht  of  forty -ei).'lit  feel,  and  in  1  (Kroidein)  the 
result  is  unknown.  Of  the  3  recoveries,  the  joint  suppurated  in  2 
(Prior,  Hicliet's  second ),  the  j»rucess  eiidiuir  in  anchylosis  in  one  of  them  ; 
in  tin'  reniaiiiiiifr  1  the  (latieiit  recrivt'red  a()]iareiilly  without  su|ipura- 
tion,  the  fracture  of  the  tdecranou  united  liy  a  tibmus  band  one  ccati- 
nietn?  long,  and  two  an<l  a  half  months  after  the  accident  the  hand 
could  be  liroiight  to  the  mouth  and  the  elbow  extended  to  an  angle  of 
loO  degrees.  Whether  au{i^eptic  methods  will  im|irove  this  poor 
record  remains  to  be  seen. 

Treatment.  In  ;dl  the  cases  in  which  the  olecranon  rests  against  the 
lower  part  of  tlie  end  of  the  humerus,  the  .so-called  incomjiletc  dif*lo- 
catious,  reduction  has  been  easily  etfected  by  pressing  or  pulling  the 
upper  end  of  the  iiirearm  downward  and  liackward,  or  by  Hexitrg  tiie 
limb  agsiinst  the  knee  or  the  arm  of  an  assistant  jilaccd  in  the  fetid  of 
the  elbow.  In  ( ireeuaM  ay's  case  the  bones  slipped  into  place  almost 
spontaneously  wiien  the  elbow  wa.s  flexed. 

In  the  cases  in  which  the  bones  are  dis[)laced  further  upward  it  is 
(h'sirable  to  flex  the  limb  within  a  riglit  angle  and  then  to  puli  the 
n|)per  en<ls  of  the  botu's  back  into  phiee  by  a  strap  piissed  aroiutd  the 
fnnit  of  the  fon-arm  close  to  (he  elbow. 

nisloeattotis  complicated  by  eompoimd  fracture  of  the  olecranon  must 
be  treated  in  aeconlauee  witli  the  gencr;d  pritietjiles  of  treatment  of 
c<ini|x)und  articular  fnicturcs,  of  whi»'h  they  are  a  .-icvere  form,  «*vere 
hceausc  of  the  grciiter  extent  of  the  laceration  of  the  s(tft  ])arts.  In 
my  own  case,  simjile  fracture  of  the  oliH-ranon,  seen  about  two  nuHith.i 
after  the  a<'<'ideut.  I  made  reduction  by  an  incision  along  tlic  ulna 
which  exposed  the  joint  and  the  fnu'ture. 


DIVERGENT  DISLOCATIONS  OF  THE  RADIUS  AND  ULNA. 

The  characteristic  feature  of  this  form  is  that  the  radius  aiul  ulna 
do  not  aceompauv  each  otlier,  hut  are  displaced  in  divergent  direetions. 
Two  varieties  have  V)cen  oliscrved  :  the  (iiiliro-iiiutlt'rlnr.  in  which  the 
tdna  passes  up  behind  the  humerus,  and  tlie  iiidins  pas.sos  up  in  trout, 
and  of  which  there  are  fourteen  recorded  cases  ; '  and  the  trtmm'erite,  of 

'  Bnllcy,  Provinciiil  Meiliral  and  Siirgieal  Joiimiil,  1H41,  quoted  in  the  GHX<;tte  M<-di- 
cale,  1841,  p.  (MXi ;  Miehniix,  quoti-d  bv  Drliruyii  in  .^niialus  dt  Chir.  Frnnfaisi"  t"t 
EtrangJro,  1K^I3,  vol.  ix  p.  .VJ;  Mnyi-r.  (iiizctlo  dis  IIo|iilaux,  184H,  p.  232;  Von  I'itha, 
Pitbaatid  Billrotli's  niiruruic,  -Uli' vol.  2d  Aht.  H.  p.  Ts;  flicvalipr,  Arch.  Mfd  Beliefs. 
October,  IsTO,  quoted  liy  Bitrdtlcbfu,  Chirurgic,  vol.  ii.  p.  ".tO;  Gripat,  Ball.  di<  laSocidtc 
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whicli  there  arc  two  ciist's,  in  wliicli  the  clivt-rgtMiee  wa:^  mainly  lateral, 
the  olecranon  jiuAsinfi;  to  the  inner  .side  Itehiml  the  ej)i trochlea,  suid  the 
nuliuj  to  tlie  outer  siile.'  Several  aiitliors  make  an  additional  variety, 
ulna  baekward,  nidiiis  outward,  on  the  liasis  of  the  ca^«e  of  Samuel 
White  quoted  bv  Cimijht,' which  seems  to  me  to  be  a  disl<-"»cation  of 
both  l)ones  backward  and  outward  ;  and  Poinsot  inakejs  a  fourth  variety 
of  the  case  of  Mons  which  I  have  placed  among  dislocations  of  both 
bones  forward. 

A.  Antero-posterior. 

Excluding  Chevalier's  case,  of  which  I  have  no  details,  the  thirteen 
patients  were,  with  one  exception  (Tillaux),  males,  and  with  three 
exceptions,  adults;  two  were  nine  years  old,  one  thirteen.  The  cause 
Wiis  usually  a  fall  from  a  considerable  hci^rht,  or  with  violence,  as  from 
a  moving  niiiway  eir,  a  horse,  or  a  wji^im  ;  in  one  it  was  a  fall  while 
carryinj;  a  heavy  timlKT,  in  another  while  wrestling;  and  in  Tillaiix's 
the  patient,  while  lighting  a  match,  struck  her  elbow  against  a  piece 
of  furniture  behinil  lier ;  the  pain  Wiis  so  great  that  she  faiuted  and 
fell  to  the  floor,  where  she  was  found  with  her  elbow  abducteil  ami 
flexed.  Scott's  |iaticiit  was  thrown  from  a  horse,  striking  ii|Min  his 
head  and  hands;  lie  t'otind  hiseli>ow  dislociited  and  the  forearm  partly 
flexed  ;  a  bystander  pidled  it  straight,  and  he  felt  something  give  way 
in  the  joint,  and  a  bone  appcarwl  to  slip  forwaixl ;  {xissibly  a  di^ocu- 
tion  of  the  ulnu  alone  backward  was  thereby  transforme<.l  into  the 
divergent  one  which  was  afterward  recognized.  Von  Pitha's  patient 
fell  head  foremost  from  the  second  story  of  a  building  n|nin  a  pile  of 
|)latiks  between  whicii  the  extended  forearm  was  caught  and  heltl  M'hile 
the  body  was  vitjiently  precipitated  backward. 

Pingaud,^  experimenting  U|>on  the  cadaver,  found  it  easy  to  prodtioe 
the  ilislocation  by  fon^ed  pronation  of  the  forearm  after  division  of 
the  internal  latt^ral  ligament  ;  this  fact,  taken  in  connection  with  the 
fall  n(H)ii  the  hand  noted  in  several  of  the  cases,  indi<^ates  that  tlie 
niei-lianisiM,  in  tiicse  4'ases  at  least,  is  a  latend  outwanl  flexion,  bv 
which  the  intmial  lateral  liir.itnent  is  ru]itnrcd,  followed  or  accom- 
]>anied  by  forcible  [n'onation,  and  then  by  the  direct  m«ivement  down- 
ward of  the  huiirerns  between  the  two  bones.  Fracture  of  the  epi- 
irochlea  ob.served  in  one  case  ( A rnoziuil  supports  the  theory  of  outward 
lateral  flexion.  In  two  cases  (von  I'itlia,  (tri[>at)  the  cornnoid  process 
was  broken  ;   in  both  the  fall  was  fniin  a  considerable  height. 

Tlie  ex|tluniitioii  of  the  mecllani^lrl  in  the  two  wisi's  in  which  the 
injury  was  attribute<l  to  a  fall   upon   the  alxlucted  and  flexed  elbow 

Aiiktomiqnc,  1872,  p.  176:  Anioxaii,  Burdi-uiix  M^-d.,  1873.  p.  4<H,  quotml  by  Poiiisot,  loe. 
cit.,  ji.  91.">;  Tillatix.  fJiwt-tte  rtiis  HApitaiix,  11*77.  p.  78fi:  Minicli,  \a>  Kptrimentwle.  18S0, 
<|Uiili'd  by  I*i>iiis<)l  ;  Milsiin.  Nrw  Y'nk  Mi.-(liC4il  Rofunl.  1SS<),  vol.  xvii.  p.  3;>7  ;  ."M-ott, 
Briiftol  M>'i)ico-('birurgi<«l  .Inuriiul.  Marfh,  ISSti,  p.  3«> ;  I)iiri-t.  n'portrd  bv  V'anlieti- 
vemwyn,  Joiirii&l  dos  8<-.  Mrd.  do  l.illr,  Sept.  !»,  1SH2 ;  Pt-tzluildl.  Arrh.  fur  klio.  Chit^ 
1894.  vol.  xlix.  p.  'il^;  Kitkusoii,  Britipsh  Mi*dical  .lounial,  April  <>.  IHS.'i,  p.  7.Vi. 

'  Qiifrsaiit.  reiKirtid  by  Wamiont  in  Keviii"  Mfdico-C'hiriirgicale,  vol.  xvl.  n.  303, 
<|iiot..d  by  Pintiaiid  in  Diet.  Kiicycliiprdiiiiin.  art.  C<iiide.  p.  liWJ,  and  by  Poitigot ;  Wight, 
I'liysic.  and  SiirKi-on.  Ann  Arbor,  Ki-brnary,  ISKV 

'  C'floper:  Dislocstionii  and  Fractnm.  American  edition,  p.  384. 

*  rinmud:  Loc.  cit.,  p.  h\tS. 
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(Mii-liiiiix  iiiid  Tillaitx)  sliari's  in  the  difKetiUy  which  attaches  to  tlie 
cxjiiaiialicin  <if  disldcatidii  of  hotli  hont's  l)at'k\var(l  by  tlie  same  cause. 
11'  t!ic  allc'geil  rotation  nf  the  ulna  backward  and  outward  around  the 
radins,  l)y  winch  the  internal  lateral  ligament  is  torn,  is  accepted,  it 
will  not  be  diffieiilt  to  conceive  tliat  the  radius  may  remain  in  front; 
but  even  tiiis  leaves  unexplained  the  forcible  descent  of  the  humerus 
l)etweeit  the  two  bones  which  reijuires  the  rupture  of  the  annular  and 
ititerossenu-s  ligaments. 

In  Uuret's  ease  the  sigmoid  cavity  looked  outward  (supination),  and 
Van  lieu  verswyn  found  he  eoidd  reprodui*  tliis  Airni  upon  the  cadaver 
by  forced  supination  cd"  the  juirtly  ilexctl  forearm  after  division  of  the 
upper  part  of  the  interosseous  ligament. 

Pathology.  Two  of  the  jiatients  (von  I'itha,  Gripat)  die<l  of  the 
associalcil  injuries,  Imt  the  displacement  at  the  ellniw  was  much  greater 
than  tiiat  observed  in  the  other  eases. 

In  von  Pitlia's  the  autopsy  showed  a  wide  separation  of  tlie  radius 
an<l  ulnn  from  each  other,  complete  rupture  of  the  capsule,  and  of  the 
annular,  interosseous,  and  both  hiteral  ligiimeuts,  fnicture  of  the  eoro- 
noid  process,  aut.1  avulsion  of  the  biceps  and  br.iehialis  antieus. 

In  Uripat's  ease,  a  hoy  thirteen  years  old,  the  eoroiioid  |>roccss  had 
been  broken  oft'  and  the  olecranon  had  passed  almost  directly  U|»ward, 
remaining  close  to  the  posterior  surface  of  the  hiunerus  ;  the  radius 
was  displaced  forward  and  outward.  The  internal  lateral  ligament 
had  been  torn  away  at  both  its  insertions;  the  external  one  reniaine<I 
attached  at  its  upper  insertion,  and  ti>  tiie  broken  eiuonoid  process  antl 
part  of  the  anterior  Hgiuneut.  The  annular  ligttment  was  torn  away 
at  its  posterior  attachment  to  the  ulna. 

Symptoms.  Tlie  attitude  of  the  limb  is  not«d  in  uinc  eases;  in  six 
it  was  slightly  flexed,  in  three  nearly  stniight;  in  one  case  supinate<l, 
in  the  others  ntidvvay  lietwecn  jiroiiatioii  and  su])ination,  or  slightly 
(iroiiated.  The  general  a[ipi'aranrf  of  the  region  probably  resembles 
that  of  dislocation  of  both  bones  backward,  fipr  in  three  of  (lie  cases 
the  auteriirr  |)osition  of  the  ntdius  was  not  noticed  until  after  the  ulna 
had  hern  reduced.  Exchuling  tlie  two  fatal  cases,  the  disphicenjent 
of  the  ulna  U|v\vanl  is  still  very  marked:  four  centimetres  in  Tillaux's 
case,  two  or  three  liiigi'r-breadths  in  Michaux's,  and  one  and  a  half 
inches  above  the  condyles  in  8eott's  and  Ferguson's;  in  Tillaux's  it 
was  also  displaced  somewhat  to  tlie  inner  side.  In  four  ca.ses  tiie 
position  of  the  r:idius  is  exactly  notetl ;  in  two  (Bulley,  Tillaiix)  it 
was  in  the  eontnoid  fos.sa ;  in  Mason's  it  reste<l  on  the  outer  portion 
of  the  humerus;  in  Petzholdt's  it  overlapped  the  inner  edge  of  liie 
trochlea. 

.Vctive  movements,  both  flexion  and  rotation,  are  impossible,  and 
[tassive  movemente  restricteil  and  painful. 

In  two  cases  (Mayer,  Tilhnix)  reduction  failed,  the  attempt  being 
made  on  tlie  foiirtoi-nth  and  eighth  days  respectively.  In  Imth  the 
joint  remained  <juite  stiff.  In  Mason's  the  attempt  was  made  on  the 
nineteenth  day  ;  jtrolonged  efl'<irts  tinder  ctlior  brought  the  ulna  into 
plai-e,  but  the  radius  slipped  toward  the  outer  side  and  could  not  be 
entirely  reduced.  The  final  result  is  not  known.  In  the  others 
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retliictioii  was  t-ffwti'd  without   much  (litticiilty,  usually  tlie   ulna  firel 
then  tlie  radiu.s,  l)Ut  in  Butli-y's  tiic  radius  remained  a  little   forwanl, 
aud  was  finally  ri'ducod  by  coiititiiinus  nrossurt'  u|Min  it. 

Treatment.  Tr.ution  siiouUl  lie  niadL'  in  the  direction  of  tlic  axis 
i)f  the  (brearm  to  hrinir  the  ulna  into  place,  and  in  case  of  need  it 
luif^iit  he  well  to  e<inil)ine  it  with  some  niitvvard  lateral  flexion  to  avoid 
the  <ipiiii>iti(iii  nf  the  external  lateral  liiraiuent  :  after  the  iiliia  is 
rediieeii  the  niditis  .-liduld  he  (tressed  lutek  into  place  with  the  thumbs 
aided  Ijy  |)rrjnatiun  and  addiietiuii  nf  the  Ibrearui.  It  i.s  quite  likely 
that  tli(3  return  of  the  radius  to  its  place  may  be  impeded  by  the  inteiv 
position  of  the  aunidar  ligrinient. 
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B.  Transverse. 

Of  this  variety  there  are  only  two  reeonled  eases.  Guersant's  is  as 
follows:  The  patient  was  a  i)r>y  fifteen  years  old,  who  fell  from  a  tree, 
tliree  or  four  metres,  on  his  left  side,  striking  on  the  palm  of  his 
hand.  The  elhow  was  enurrTiousiv  swidleii;  the  transverse  tliameter 
was  firetitly  inerease<l,  aTid  the  anlero-pusterior  one  seemed  lessened. 
The  heail  of  the  radius  I'urrtied  a  eonsideralile  proniiiienee  entirely  to 
the  outer  side  of  tlie  epijthysis  of  tlie  humerus  ami  a  httle  ujtward 
along  itd  outer  border.  It  was  so  far  displaced  outward  that  there 
seemeil  to  he  an  interval  between  it  aud  the  epieondyle  ;  the  skin  was 
very  ti^rhtly  stretched  over  it. 

Tiic  (ih'craiion  was  dis[)!aee(l  inward  liehiiid  the  epitrochlea,  which 
it  enihraeed  in  its  sigmuid  cavity.  In  the  great  s])aee  bctwct^n  the 
oleerannu  and  radius  lay  almost  tlie  entire  articular  surface  of  tlie 
humerus. 

Tlie  forearm  wa.s  serai-flexed,  and  in  a  position  midway  between  pro- 
nation au<I  sii[nnatiou  ;  voluntary  movements  were  inipo.ssible,  passive 
inoveiiients  very  restricted.  There  was  also  a  fVactiire  of  the  forearm 
tline  centimetres  frnio  the  wrist. 

Wight's  patient  was  a  woman  thirty  years  old,  wiio  had  fallen  while 
walking,  tile  pronated  right  arm  being  caught  under  the  l)o<iy.      Sup- 
posing the  injury  to  he  a  backward  dislociitioii  he  attempted  to  reduce 
under  ether,  and  after  failing  made  a  closer  examination.     Ho  then 
found  that  the  radius  was  on  tbe  outer  an<l   tlie  iiliia  on  the  inner  side 
ol'  the  liimierus.     No  otlier  details.     He  reduced  tiie  radius  by  press- I 
ing  on   it-s  head   while  making  ti-.tetion  and  adduction,  and  then   thel 
ulna  by  traction  and  adduction  (abduction?),  "using  the  external  con-J 
dyle  as  a  fulcrum,  and  at  the  same  time  firmly  flexing  the  elbow.' 
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CHAPTER   XLVI. 

DISLOCATIONS  OF  THE   ELBOW.— (CosrtKUED.) 

Isolated  Dislocatious  of  (lie  Ulna  and  Rudiiis. 

DISLOCATIONS    OF    THE   ULNA    ALONE. 

Sedii,I,ot,  in  a  |ni|)cr  pre.«ente(l  to  tlic  Aoademiedts  ScMences  in  1837, 
was  the  first  of  nii»lerii  writers  to  call  ii((ciitioii  to  tliis  class  of  tlislo- 
fiitions,  altlioiifrli  I^ii"  .\>tlcv  ( 'onjHT  luu!  jircviiiiisly  (It'.scribetJ  as  of 
tliis  Iviiid  :i  s]icriiiifi)  jh'osltv  I'll  at  St.  Tiiomiis's  Iios|iitaI.  Malpaifjiu? 
rtinl  otliiT  siirj;;(.'oiis  and  writL-rs  sti'finiutisly  oppo.sod  tliu  iiitcrjirctatioii 
of  cast*  cited  in  bUpjKirt  of  tlie  claim  that  tlic  oecuriviicc  of  this  form 
is  iH)ssil)li',  and  ilcnicd  the  possil)ility  nn  aiintoniical  groiiruis,  claiininp 
tfiat  (he  tiliia  caniidt  he  ilis|ihK'c<l  backward  ami  ii|i\vanl  iiua<'c<ini|iatiic(l 
hy  the  radius,  t'.\ce|it  al'tei'  ni|>tiirf  of  the  iiilerusseuiis  li^atiU'iit  and 
those  nnitiiifr  tiie  lower  cutis  of  the  lioties.  oi'  which  tlicre  is  no  cliidcal 
evidence.  The  spceiinen  (intircd  and  described  by  Cooper  is  claimed 
by  them  to  be  one  of  dislocation  liackwaril  of  both  bones,  and  one 
|>reseiitwi  l)v  Uoltcrt  to  the  ScK-ietf'  dc  Chirurjfie,  in  1847,  was  declared 
l>y  Malpdtrne  to  be  of  the  same  character.  I  have  exaniiiicd  Cooper's 
speeiincn,  which  is  still  |ircsi'rved  at  St.  Thonias's  Hospital,  and  have 
no  donbt  (hat  it  is  sinqdy  an  old  unreduced  backward  tiislocalion 
of  hi)th  bones,  the  erntr  in  interpretation  tuning  been  <lue  to  a  failtire 
to  appreciate  the  new  formation  of  bone  behind  the  external  condyle. 
Malfiaifrne  a<linits,  however,  on  the  authority  oi'  a  case  observed  by 
hiniself,  the  jiossibh'  dislocation  of  the  ubia  alone  backward  and  to  the 
<iiiter  side  behind  the  nidius.  The  <lis[>iilc  is  in  part  one  of"  (enns;  it 
mn.st  be  admitted,  I  think,  tlntt  the  head  of  the  ra<lius  in  some  of 
the  reported  cases  lias  chan^^ed  its  relations  with  the  ca]iitelhnn,  but 
the  change  in  a  very  slight  one,  a  simple  slipping  backward  or  forward 
for  a  distance  of  a  few  niillinietros,  without  a  change  in  its  level  corre- 
sponding tfi  that  of  the  ulna.  The  erroneous  belief  in  the  impossibility 
<if  the  rvcenrrcncc  without  the  extensive  lacerations  nu'iitioned  arose 
ap])arenily  from  a  failure  to  eonsidiT  the  cHcct  of  a  change  in  the  rehi- 
ti(m  of  the  axes  of  the  arm  au<l  forearm,  for  while  the  occurrence  of 
Jin  isolated  dislocation  of  (he  ulna  backward  and  upwanl  might  be 
impossible  while  those  relations  remained  unchanged,  yet  if,  the  joint 
being  extended,  the  forearm  is  addncted,  turning  upon  the  head  of 
the  I'adius  as  a  centre,  the  olecnnnni  niiis!  necessarily  move  upward 
behind  (he  humerus;  or,  the  joint  being  flexed  at  a  riglit  angle,  (he 
Kinie  movement  of  adduction  will  displace  the  olecranon  backward; 
in  like  njanner  abiluclion  ui'  the  foreartn  can  oring  the  olecranon  for- 
wanl  or  downward. 
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Tlie  folkivviiig  iT'conUd  <'ases'  servo  as  a  basis  of  tlie  tiescription  to 
be  given.  Some  in  wliicli  tlie  eorrectue^s  of  the  diapiiosis  is  in  doubt, 
or  of  wlticli  I  iiave  not  been  able  to  consult  the  detailed  reports,  have 
been  omitted. 

I.  Backward  Dislocation. 

Rackwani  dislocatiiMi  jiroents  itself  nnder  three  forms.  In  tne 
first,  tliat  in  wlii<-li  tiic  displacement  is  slightest,  the  tilna  is  carrie<l 
backward,  either  clirectly  or  by  inward  rotation  of  the  forearm  about 
the  radius  as  a  wntre,  until  the  comnoid  process  has  cleai"e<l  tJie 
trnohlea,  and  then  is  moved  sliglitly  ii[»ward  behind  it  by  addiictioD 
of  the  forearm  (Fig.  292);  in  the  second  forin,  the  movement  upward 
is  jimlonged  until  the  enronuid  process  lo«lges  in  the 
olecninon  foss;i :  in  the  third,  the  primary  movement 
of  rotation  is  prolonged  until  tlie  olecranon  lies  behind 
the  radius.  The  Hrst  form  is  the  mo.st  common,  and 
is  sometimes  tenned  "  incomplete,"  in  aecor<iance 
with  a  similar  use  of  the  term  in  the  backwanl  d'ui- 
location  ()f  both  hoties ;  of  the  second  form  there  are 
only  two  reeordeti  e.xanijiles  (Malgaigne,  Wilson). 
Some  writers  make  an  adclitionat  variety,  dislocation 
l)aekward  and  inward,  a  distinction  which  it  iloes 
not  seem  necessary  to  preserve. 

Cause.  The  cause  in  the  larger  number  of  cum-a 
has  clearly  been  a  fall  upon  tlie  outstretched  hand; 
in  one,  Ilviin,  a  blow  received  upon  llio  elbow  from 
behind  wliilc  thu  weight  of  the  bwly  restwl  upon  the 
cxtendcil  arm. 

In  von  Pitha's  ca.se  the  injury  was  received  in  such 
a  way  that  the  mode  of  pruduetion  is  clearer  than  in 
most  accidents,  and,  as  the  ease  is  typical  in  other 
respects,  1  repro<hice  the  account. 

A  girl  si.K  years  old  and  her  little  brother  wore 
engaged  in  a  trial  of  .strength,  in  which  each  sought 
to  move  an  open  door  agiiinst  the  other's  opj>osition, 
the  girl  standing  with  her  back  against  the  wall  and  her  out- 
stretched hands  agiiinst  the  dour,  the  hinges  being  at  her  left  siilo. 
Two  other  brothers  eauu.'  to  tlie  help  of  the  first,  and  under  their  com- 
bined efforts  the  girl's  left  arm  suddeidy  double<l  up  with  an  audiblo 
sna|),  and  when  von  Fitha  examineil  it  half  an  hour  later,  he  found 
"the  most  distinct  picture  of  a  dislocation  of  the  ulna  backward." 
The  thin  arm  was  in   almost   comjilctc   extension,  the  forearm   being 

'  Bondnnt,  Ri-viic  Mcclicnlc  IS.TO,  vol.  i.  p.  85,  (|aot«d  in  full  by  St'dillot;  Scdillnt.Oiiartle 
Meiiicalc,  IH39,  vol.  vii.  p.  ;((iil;  Didny,  idctu,  p.  393 :  Brun  (tlirce  rascfli.idcra,  1844,p.  oeO; 
Kotjert,  GftzctU"  dcs  Hftpitiiux,  1S47.  p.  272  ;  von  Pitlin,  l^itha  and  BillrotU's  Chirurific, 
vol.  iv.  part  ii.  B,  p.  fy :  MaleaiKne,  Lnxntionii,  p  IKU  :  DnKnct,  Bnlletins  de  la  8ooi^t<$ 
Anatomiquc,  ISA'l,  p.  !?7S;  Matliicii,  (^aitctto  dcs  Hiipilanx,  IstKl.  p  .'l.'m;  Wiit«rman,  Bos- 
ton Medical  and  .SurRicni  .lounial,  ls(t!l.  vol.  Ixxxi.  p.  1S7;  Wilson,  (^iinnda  Journal  of 
tl)i'  Mpdiral  Sricnowt.  1H80.  vol.  v.  p.  34(1:  Wntein.  Mnrvland  Mt-dliail  .loiirnal.  1883,  vol. 
X  p.  4112 ;  Ijoi-iein.  .\rcli.  dc  Mid.  pt  Phann.  Mil.,  ScptfinlHT,  189(1,  inward  ;  Wiplit,  Brook- 
lyu  Mfdical  Journal,  Sfptciuber.  IbftS;  and  Stimsuu,  cuso  hure  given,  both  forward. 


4 


PlnlrTntion  of  ulna 
alone  tmctiwnrd,  Orst 

form.     (StDILLOT.) 


DISLOCATIONS  OF  THE   ULXA   ALONE. 


645 


ft 


slightly  inclined  toward  the  uln:ir  sidu  ;  tlic  fnld  of  the  elbow  was  soine- 
wliut  raised  liy  the  pnyeetinj:;  trochlea;  the  olecranon  was  very  promi- 
nent Iwliind,  Init  barely  rai.setl  above  its  normal  level ;  the  elbow  was 
notably  tliicUur,  but   not  broader;    the  heat!  of  the  radius  wa.s  in  its 

Iiluee  ;  pronation  and  supination  were  but  slightly  restricted,  but  the 
east  I7ioveioeiit  of  Hexion  wa.s  very  )>aiiifnl.  Reduction  wa.s  easily 
aceoniplisheil  by  praspiii^^  with  the  left  baud  (lie  Imnierus  above  the 
eondyles,  and  with  the  riglit  tlie  forearm  in  such  a  way  that  tlie  tluunb 
and  lingers  speoially  mniprcssed  the  nlna.aiul  then  snjiinnting,  abduct- 
ing, and  extending  nntil  tliere  was  slight  d<ii'sal  Hexion  ;  at  this  moment 
he  distinctly  felt  the  lifting  of  the  eonmuid  (iniccss.  an<i  on  increasing 
the  traction  it  suddenly  slijipcd  bai-U  over  the  tniclilea  with  a  snap. 
Pain  at  once  ceased,  and  the  [>atient  conld  flex  the  joint. 

Experitucnts  u|>ou  the  cadaver  by  Sedillot  and  Strcnliel '  indicate 
that  the  mode  of  prodnction  is  simihir  to  that  of  backward  ilislocwtions 
of  both  b(uies  together — that  is,  the  forearm  is  abducted  \Streubel)  or 
liyperextended  (S'llillotl  nntil  the  internal  latend  ligament  yields,  an«l 
then  rotated  inward  and  addiu'ted  to  carry  tlie  ciininnid  process  past 
the  trochlea  and  engage  its  poitrl  against  the  [ k is terior  sin-face  of  the 
latter.  If  t!ie  adihu'tion  is  increased,  ant!  especially  if  at  the  sjime 
tiruc  the  orbicular  ligament  is  torn,  the  olecranon  ri.ses  to  a  higher  point 
and  niay  iwss  to  the  inner  si<lc.  If,  on  tlie  other  hand,  adduction  is 
absent  and  the  rotation  is  prcthuiged,  the  (decrantui  is  i-arricd  tiround 
behitrtl  the  ratlins,  and  the  form  is  jprndueed. 

Pathology.  Two  >]iceimeus  (Kobert,  Iluguet)  and  one  com|iound 
tlislocation  (Boutlant)  furnish  but  scanty  iufornHitinn  of  (he  patlmlog- 
ical  fletails,  for  wliieli  we  must  mainly  depentl  iiiMin  exjierinient.  Of 
the  two  specimens,  Kolwrt's  alone  was  of  a  recent  ca.se. 

Dngucf's  sper'imeu  was  taken  from  a  man,  fifty  years  old,  wht>  h.-ul 
receiveil  the  injury  twenty  years  jtrcviously.  There  was  anchylosis  in 
the  extcndeil  position,  but  pronation  and  supination  were  preser\ed. 
The  ninu  was  displacetl  backward  antl  upward  s"  that  its  u[i|icr  entl 
was  two  centinu'tres  abtive  the  line  uniting  the  two  epicondyles,  antl  a 
nearthrosis  had  fimued  Ix'tween  the  tip  of  the  olecranon  antl  tlie  back 
of  the  humerus  above  and  a  little  to  the  inner  side  of  the  tjlecranoii 
fossa.  It  is  probable,  therefore,  that  the  romntiid  [irocess  was  Itxiged 
in  the  olecranon  fo.ss'i.  Concerning  the  nidins  two  statements  areniatle  : 
the  first  is  that  it  had  ])reservei!  its  relations  with  the  external  condyle; 
the  scet>n<I,  that  it  was  appreciably  (sensii)lement)  fiisj)lace(!  forward, 
and  nreserveil  its  movenu-nts  of  rotation.  I  understand  these  to  mean 
that  the  liead  was  directly  below  tlie  condyle  and  a  very  little  in  front 
of  the  positi(Ui  it  would  utu-mally  occupy  in  that  attituile  (extension 
<if  the  limb). 

In  Itobert's  case  the  injury  was  caused  bv  a  fall  on  the  palm  of  the 
hantl  ;  the  limb  wa.s  jiartly  flexed,  the  oleenuion  prominent  posteriorly 
antl  elevated ;  the  heiitl  of  tlie  radius  conltl  not  l)e  felt  because  of  the 
swelling,  but  it  eoiild  be  mtivetl  l)ackwartl  antl  forward  with  cartilagi- 
nous crepitus.  .Vt  the  auto|)sy  the  corontiid  ]process  was  found  in  the 
olecranon  fossa,  and  the  ratlins  in  place;  tlie  humerus  apjieared  to  have 

'  Strcubi'l :  I'mger  Vicrlcljiihrs'-lirift,  18IiO,  ii.  p.  54. 
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boi'ii  twistod  .so  timt  its  atid'rior  as|M'ct  looked  oiitwjinl  (in  other  wortTsT 
tilt!  forearm  mhs  addiictcd) ;  the  annular  li^.iiiit-iil  and  >oint'  ot'  tlio  HImvs 
of  tlie  external  lateral  ligainem  were  torn.     Tin;  condition  of  the  inter- 
nal lateral  ligatueiit  is  not  mentioned.       The   liraciiialiM  antiens  and 
hraehial  arterv  were  rii]itnred. 

Hmidant's  patient  was  a  niiin  forty-nine  years  old,  wlm  had  fallen 
from  the  lirst  story  of  a  huildinu;  and  reeeived  a  eotnjKiiind  dislocaliim  ; 
the  wonnd  was  eitriiletii  or  twenty  lines  in  length  on  the  inner  and 
anterior  part  of  the  elhow,  and  was  tlionijjht  to  have  been  oiiiiso<l  by 
contact  with  a  lar<;e,  roii<r|i  stone.  It  seems,  In^wever,  not  nnlikeiy 
that  it  was  eansed  from  v\itliin  untward  l)y  the  pressnre  of  tiie  trochlea 
in  hvpercxten-iion  of  ihe  Joint.  The  oiecninon,  which  was  jtroniirient 
jHislei'Iorlv,  eoidd  l>e  seen  tlironj^h  the  wixnid,  and  (lie  tinirer  iiitrodiicul 
into  the  latter  reeoi;iii/ed  the  radius  in  jilaee.  Itednctiuii  was  easy,  aiul 
tiu'  patient  made  a  irood  rocos'erv. 

Tlie  experinients  made  npon  the  cailaver  show  that  the  internal 
lateral  liniment  is  always  ni|)tnred,  and  that  the  orbicMdur  ligiuiient 
esi.sipes  injury  it'  the  ilisplaccment   is  not  >ri'fnl. 

Symptoms.  In  (he  fir.-t  and  sei'oiid  forms,  dislocation  Iwekward  antl 
itpward,  the  litnh  i.-.  nsiially  in  ahnnst  complete  extension  (in  Dnt^nct's 
and  Waterman's  eases  it  was  Hexeil  at  a  riu:ht  anjjie),  and  cannot  be 
flexed  withont  causiiiL:  ninch  pain,  init  |>ronation  and  snpitiation  are 
free  and  pnitdess.  The  irormal  dettection  of  the  forearnr  toward  the 
outer  side  is  lost,  and  in  its  phiee  may  be  a  <h'fleelion  toward  the  idnar 
side.  This  deih'ction  is  easily  recoirnizf'd  hy  t!ie  eye  when  the  limb  is 
extended,  but  when  the  joint  is  Hexed  at  or  near  a  riL'ht  anple  it  may 
be  overlooked  unless  conrjiarative  measurements  are  made  ;  in  r>iday's 
C!»se  the  lenytli  of  the  ulnar  border,  from  the  epitroelilea  to  the  lower 
end  of  the  ulna,  wa.s  an  inch  shorter  than  that  of  the  other  arm,  while 
the  radial  borders  were  of  etpial  length.  The  antoro-posterior  diameter 
of  the  joint  is  increas»Ml,  and  the  fold  of  the  elbow  is  hHcd  ont  by  the 
trochlea. 

The  olecnmon  is  |)roiiiincnt  behind  the  humerus,  and  may  rise  well 
ai)ove  the  line  of  the  epieotidyles ;  it  may  l«>  nearer  the  epitrochlea 
than  iisnal.  The  hetid  of  the  nidins  ran  be  felt  in  its  place,  and  it  is 
by  the  determination  of  this  fact,  toirether  with  the  rlis|ilaccmeiit  of  the 
<iiccnnion,  that  the  diatctiosis  of  the  variety  of  the  disloeati(ni  is  made. 

In  the  two  recorded  cases  of  lli<'  third  form,  dislocation  id'  the  ulna 
backwaril  and  outward  behind  the  r:idins  (Maliraitrn<'.  A\'ilson),  the 
elbow  was  fle.ved  nearly  at  a  rifjiit  ani;le.  In  Malpiigne's  the  forearm 
was  pronated  and  deviated  outward ;  the  jjreater  sigmoid  eavity  was 
<lireeterl  outward  (."/c),  the  coroiioid  process  <nitward  and  forwar<l. 
Tiiis  attitude  id"  the  ulna  siiirgests  that  the  dislocation  wa.s  not  effected 
by  rotation  of  the  forearm. 

Treatment.  In  Duguet'scasc  rc<hietion  was  not  made  ;  in  the  others 
it  was  easily  obtained.  Waterman  tried  C'oojwr's  method  of  the  knin? 
in  the  elbow,  ami  Skcy's  of  traction  ujm>ii  the  upj>er  |)art  of  the  flexe<I 
forearm  in  the  line  of  the  humerns,  witlumt  Miecess,  and  then  (rasilv 
reduced  by  hy|)erextensioii.  The  readiest  nn'thod  iu  tiie  first  an«l 
geeond  forms  appears  to  be  that  employetl  by  von  Pitha,  atid  dest-rilMitl 
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above — supination,  ahrluctioii,  ami  liyjK'roxtMi.-iioii  of  the  forearm. 
MaliraigiiP  aiul  W'ilsnti  rf<liiowl  (lliinl  forDi)  In-  ciirt-ct  pressure  upou 
tlie  ulecranon,  first  backward  to  free  it  i'l'oni  tlie  radius,  and  then 
inward. 

(A  case  deiscribetl  by  Riehet,'  as  a  new  kind  of  dislocation  by  rota- 
lion,  SC'CIUK,  from  its  title  and  from  srmie  of  its  features,  to  belong  to 
this  class,  but  the  account  is  so  iuconiplete  that  it  is  not  available.) 

2.  Dislocation  Inward. 

Of  this  tlicre  is  only  one  rej)orted  ca.se,  Loisoii's.  Tlie  patient,  a 
man  twenty-four  years  old,  fell  backward  upon  the  left  elbow,  bruising 
the  skin  on  the  inner  side  an  inch  below  the  e[)itrochlca;  (ho  woinidifi 
suppurated  ;  the  diujinosis  was  not  made  until  the  forty-.second  day. 
Then  the  nuliu.-  was  I'ouird  in  place,  and  the  olecraiinii  displaced  inward 
.so  tliat  tiic  siijmoid  cavity  embraced  tlie  cpitrochlca.  i"\iur  niunths 
after  tlic  accident,  reduction  not  having  l)een  made,  the  limb  could  be 
actively  fle.Ned  to  80  degrees  and  extended  to  135  degrees;  rotation 
apparent!)'   well   preserved. 

3.  Dislocation  Forward. 

Jlarch  13,  1895,  1  .s'uv  at  the  Hudson  8treet  Hospital  a  man  thirty- 
five  years  old,  who  had  injured  Ids  right  elbow  in  falling  liaekwanl, 
tlic  arm  being  eaitght  under  him.  As  he  complainwl  of  handling  I 
gave  ether,  Dr.  C'armall  assisting.  The  following  notes  were  made  at 
the  time  :  The  elbow  is  licld  at  a  right  angle,  but  lam  be  somewhat 
Hexeil  and  extended  :  is  movable  laterally.  The  cpitrochlca  can  be 
|)lainly  felt,  al.so  tiie  inner  face  and  e<lge  of  the  trochlea,  the  overlying 
ilc.xor  muscles  of  the  baud  huvitig  been  torn  away  from  the  humerus. 
The  tip  of  the  olecranon  is  below  aird  even  a  little  in  front  ol'  llie 
tnichlca,  the  imicr  anterior  j>ortion  of  the  articular  surl'aee  of  wliich 
c;in  also  be  felt  on  dcjn-cssing  the  skin.  The  head  of  the  ra<lius  is  in 
jilace  in  front  of  the  capitelluni.     The  forearm  is  markedly  abductt'd. 

He<luction  was  easily  made  by  slight  rotation  backward  ([>ronation) 
of  the  ulna  and  adduction  of  the  forearm.  Then  by  pronation  and 
abduction  the  dislocation  could  lie  easily  reproduced.  Wlien  the  Imnes 
\ierc  in  ]ilacc  abduction  of  the  forearm  was  jxissible,  but  not  adductinn. 
.\])]i;ircntlv  the  lesions  were  avulsion  of  the  flrxor  nuiseles  from  the 
liumerus  ami  ruptiu'e  of  the  interna!  lateral  ligament.  The  ulnar 
nerve  was  uninjured. 

The  only  other  rejtorted  case  is  Wight's  ;  the  symptoms  were  .similar, 
and  reduction  was  easily  made. 

DISLOCATIONS  OF   THE  EADIUS  ALONE. 

Although  statistics  show  that  these  disliK-ations  are  not  wry  rare  (1.4 
to  4  per  cent,   in  the  tables   in   f'hapter   XXVII.),  and  altliongh  the 

I  Rirlirt :  NouTi-au  tieiirc  do  luxition  iooompldte  dii  coudo  par  pivotement.    OsKctte 
di»  UApitauz,  ltJT$l,  p,  737. 
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earliest  writers  mentioned  thcni,  yot  tliey  were  almost  completely  lost 
sight  of  until  aUoiit  oiiu  hiiiiili'e<i  ami  lil'ty  years  jipo,  and  even  ni»w 
are  far  from   lieini;   clearly   understood.      I>iivcfney,   in    1701,  gave 
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children,  and  caused  hy  traction  upon  the  wrist,  the  nature  of  which, 
though  not  entirely  undisputed,  is  generally  helieveii  to  be  u  diastasis 
or  direct  separation  ;  it  is  nsnnlly  termed  ilislocati'>ii  liy  elongation. 

The  ni(Mie  of  production  of  all  the  forms  is  still  oliseure,  and  the? 
numerous  experiments  that  have  been  made  upon  the  cadaver  by  vari- 
ous invcstigat4irs,  lioser,  Malgaigne,  Streubel,  Denuce,  I'ingau<l,  Barroe, 
while  they  have  shown  how  the  dislocations  may  be  prodnce<l  ujion  tho 
cadaver,  liave  not  made  it  clear  hfiw  they  actually  are  pi'oduce<l  in  the 
patients  who  come  under  tihservation  ;  in  some  cases  the  clinical  facts 
directly  contradict  the  c(uu'hisiotis  drawn  from  exjieriment. 

1.  Dislocation  Backward. 

Thi.s  was  one  of  the  forms  described  by  Dnverney,  and  one  of  the 

earliest  to  be  aecepteil  :is  proveil  1)V  Inter  surgcims.  Its  apjiarent  fn.-- 
quency  is  in  pari  due  to  the  iiiehi<iou  in  tiio  list  of  reixTtdl  ciises  of 
th<»se  it)  wliieh  the  dislocation  is  assneiated  with  fnictin'c  of  the  internal 
condyle,  and  proliably  also  of  otiiers  which  belong  in  the  group  of  dis- 
locations by  elongiition.  Two  varieties  are  describeil,  the  complete  and 
the  incomplete,  the  latter  ri'stiiig  n[>on  a  few  (|iiestiouable  and  ono 
well-observed  case,  that  of  Di'micr  : '  a  lad  iiiuetcr'ti  rears  old  fell  from 
a  swing,  his  priuiuted  arm  lieing  caught  under  his  body  in  such  a  way 
that  the  blow,  as  shown  by  an  ecchymosis,  was  received  upon  tije 
middle  of  the  anterior  asjieet  of  the  forearm.  Pain  ;  limitation  of 
motion;  the  elbow  semiHexed,  the  forearm  fixed  in  cotn|>lete  prona- 
tion. A  boiie-si'tter  tried  in  vaiu  to  reduce  it,  and  a  fortnight  later 
the  patient  consulted  l)euMcr'.  who  f'oiunl  "behind  iheelbow.  on  a  level 
with  the  condyle,  and  to  the  inner  side  of  t!ie  epicnndyle,  a  small  promi- 
nent tumor,  which  rolled  under  the  finger  in  ]ironation,  and  was  evi- 
dently the  head  of  the  radius,  a  little  overlapping  its  ordinary  jiosition 
posteriorly." 

Of  the  complete  etises  the  instances  are  much  more  nnnicrous.  but 
in  some  of  tlietu  the  ijuestion  arises  whether  tho  upper  surface  of  the 
raditis  had  entirely  left  the  articular  surface  nf  thf  ejiiiitelhim,  or  was. 
still  in  contact  witii  it  by  its  atiterior  portion  ;  if  sucii  contact  did  exists 
the  term  "complete"  can  be  projterly  applied  only  to  the  scpiimtion 
of  the  radius  from  the  lesser  sigmoid  cavity  of  the  idna. 

The  cause,  in  tfuv  majority  of  eases,  appears  to  have  been  a  fall  upon  t 
the  outstretciied  hand  ;  that  thec;iuse  was  a  fall  in  most  cas«'s  is  certain, 
but  whether  it  was  upon  the  hand  or  the  elbow  is  often  far  from  clear, 
or  whether  it  acted  by  direct  impulsion  or  by  exaggerated  rotation. 

In  a  case  reported  by  Cameron  -  the  character  and  mo<le  of  action  of^ 
the  violence  are  more  clearly  shown  than  usual,  init  they  are  entirely 

'  Oenuw  :  Diet,  do  M^d.  cf  Cliir.  pratiques,  nrt.  Coude,  p.  777. 
'  Cauieroii :  Laucct,  18H1,  vol.  i.  p.  8!<5. 
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cxcoptional,  and  tliccUK;  docs  not  aid  tn  clear  up  tlio  nh^-iirity  in  whioli 
tile  ([iiestiiiii  is  t'iivt'lo|w<].  Tl»c  patient  was  n  man  (it'tv-twn  years  old, 
wlu)  was  eiiii'^iit  between  a  wall  and  a  cart  liaeking  against  it  in  such  a 
way  tliat  liis  forearm  was  e()iu|)resseii  lengthwise  between  them,  tiie 
palm  of  the  hand  lieiiig  jiressed  agiiiiist  the  eart,  and  the  hack  of  the 
elbow  agJtiiist  the  wall  ;  probably  llic  hand  was  completely  pronated. 
When  sci'ii,  immediately  ai'ter  the  accident,  the  head  of  the  nidins  lay 
just  vuider  tlie  skin  heliind  the  extcriiid  condyle,  where  it  formed  a 
distinct  projection,  revealing  to  tlie  eye  its  characterihtic  shape  with  the 
cavity  on  its  extremity.  The  hand  and  foreami  were  prone ;  all  move- 
ments were  painful,  and  pave  the  inipres-^iiui  of  considerable  fixity  of 
lli(>  joint.  I'ain  at  the  wrist  led  to  an  examination,  which  showed 
that  "the  styloid  extremity  wa.s  al^fi  dislocated  downward,  exactly  as 
in  cases  in  wliti-h  the  radius  is  shorteiu-d  by  the  romtiion  fracture  of 
its  lower  extremity." 

While  the  I'luiraeter  of  the  force  aiul  the  direction  of  its  action  in 
this  ta.se  are  clear,  pressure  exerted  again.st  the  lower  eiul  of  the  radin.s 
in  the  line  of  iti<  long  axis,  yet  it  is  fiir  fnun  being  clear  how  such  a 
force,  so  applied,  eould  produce  such  a  displacenu'Ut,  for  tlie  head  of  the 
radius  is  siptarely  phwe<l  against  the  anterior  face  of  the  capitellum, 
not  U(ion  an  inclined  surfiice  along  vviiich  it  could  be  displaced.  And 
yet,  that  there  is  something  in  the  anafoitiical  structure  of  the  joint 
which  permits  the  wcurrencc  and  ftirbids  the  rejection  of  the  case  on 
the  supposition  of  atiriormal  conditions,  is  indicated  by  the  fact  that 
two  similar  c^ses  have  been  rcp<irtcd  by  Wagner,'  in  which  the  mode 
of  production  was  the  same  as  in  (.'amcron's,  but  the  head  of  the  nidiuii 
was  dis])lace<i  to  the  outer  si<le  of  the  condyle  insteati  of  behind  it, 
and  a  Hat,  wedge-sliaped  (liecc  was  hrolcen  utl'  its  inner  side. 

Strcubel,^  in  his  ex[>eriments  u|kmi  the  cadaver,  found  that  he  could 
produce  the  dislocatinn  in  only  one  way,  by  hyperextcnding  the  supi- 
nati'd  t'orearm  until  the  licud  of  the  radius  had  been  carried  completely 
behind  the  line  of  the  condyle,  then  forcing  it  n|vward.  and  at  the  stuue 
time  bending  the  forearm  to  the  railial  siiie,  and  (inally  flexing  it  again 
while  holditig  the  radius  pressed  firndy  back  with  the  thund>  of  the  hand 
that  gnis|>ed  the  forearm.  It  is  by  no  means  |)rob,'ible  th.-it  this  rather 
complicated  mano'uvrc,  which,  moreover,  has  entirely  failed  in  my 
hands,  is  a  reprcMhiction  of  what  has  taken  plai-e  in  the  f;dls  that  have 
prothici'd  the  dislocation.  The  radius  is  tiislocated  not  only  from  the 
humerus,  but  also  from  the  ulna,  and  this  reipiires  the  ru]iture  of  the 
oibicidar  ligament.  To  etfeet  that,  something  more  is  re<(iiired  than 
hyjKTextension  of  the  ell)ow,  even  with  the  adtlition  <if  direct  propul- 
sion npw.ard  of  the  radius.  Supination  of  the  forearm  will  not  eJfcct 
it,  ;utd  while  direct  (iropulsion  backward  of  the  hone  would  uu<loubt^ 
e<lly  produ<'e  the  dislocation,  the  clinical  facts  do  not  indicate  this  a.s 
the  emise.  Possibly  in  hyperextension  niid  outward  lateral  flexion,  as 
in  Streubel's  experitnenLs,  the  head  of  the  radius  may  become  engsiged 
behind  the  slight  projection  of  the  articidar  surface  of  the  capitellum 
at  the  bottom  <if  the  condyle,  and   be  thereby  jirevented   from  a<'com- 

'  Waj^ni-r  :   BimIxrc  xaiii  CVnlr«U>lntt  fiir  CliirurKJe,  1886,  No.  24,  p.  93 
•Streubel :  Pragpr  ViertcljuhrBchrift.  1S.W,  vol.  ii.  p.  da 
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puDving  the  ulna  in  it3  return  forward  when  tlieelbow  is  again  flexed ;  this 
would  ^u|>pl_v  tlie  jitniin  necesjar}-  to  separate  the  radius  fniin  the  ulna, 
but  I  niu?t  add  that  all  the  attempts  I  have  made  thus  to  prcxluce  the  dis- 
location were  Iruitlc?.--  ;  the  result  was  always  a  <li!-location  of  both  bones. 
There  are  no  jKist-niorteni  records  of  recent  cases,  and  the  dissection 
of  those  of  long  standing  is  not  an  entirely  trustworthy  indication  of 
the  condition  and  the  relations  of  the  parts  when  the  injury  is  fresh. 
A  case  observe*!  by  Mr.  Kivington '  is  of  jiarticular  inijRirtance,  because 
the  iMsition  of  the  head  is  more  exactly  noted  than  is  usual  in  the 
descriptions.  The  iKitient  was  a  lad  fourteen  years  old,  and  the  injury 
had  lieen  ivceived  five  months  previously  in  a  scuffle,  during  whi<-h  he 
was  violently  shaken  by  the  forearm,  and  thrown  down,  striking  his 
elbow  against  the  leg  of  a  table.  There  was  a  marketl  proniiuenoe 
"at  the  back  of  the  joint  below  the  external  condyle,  and  by  the  side 
of  the  olecranon  prtK-ess."  "  The  head  of  the  radius  was  displaced 
more  «lireclly  backward  than  is  usual,  according  to  the  descrijitions  of 
the  l>ooks,  not  lying  in  any  wise  l)ehind  the  external  condyle,  but  a 
little  overlap|>ing  the  articular  end  of  the  humerus."  Flexion  and 
extension  were  almost  unimpaireil,  pronation  was  good,  and  supination 
to  more  than  half  the  usual  extent.     Reduction  failed. 

In  a  ^piiMnien  of  an  old  dislocation,  which  had  been  received  in  child- 
hood an. I  had  existeil  for  many  years,  jiresented  by  Petit' to  the  Sjt-i^tfi 
Anatoniicpie,  the  head  of  tiie  radius  was  directly  l)elow  the  summit  of 
the  epicondyle  when  the  ell)ow  was  flexetl  at  a  right 
Fin.  293.  angle.      In  another  s|^)ecimen  found   in  the  dis.~cct- 

ing-room  and  described  and  figured  by  Sir  A.stlev 
Coo})er,  "the  liead  of  the  radius  could  l>e  seen,  as 
well  as  felt,  beliiiid  the  external  condyle  of  the  os 
humeri.  The  coronary  ligament  was  torn  through 
at  its  t'orepart,  and  the  ublicpie  had  given  way. 
The  capsular  ligjiment  was  partially  torn,  and  the 
head  of  the  nidius  would  have  rece<le»l  still  more, 
liael  it  not  been  sujiported  by  the  fascia  which 
extends  over  the  muscles  of  the  forearm.  The 
sKrunipanying  figure  (I'ig.  2'Jo)  indicates  thai  the 
head  of  the  radius  had  risen  very  slightly  above 
the  lowest  |)art  of  the  articular  portion  of  the  con- 
<lyle,  and  that  its  position  was  probably  the  same 
as  ill  Mr.  IJivington's  ca.«e. 

In  ani>thi'r  sj)eeimen  of  old  dislocation  presented 
to  the  Stci^t^'  lie  Chirurgie  by  IJernadet,'  the  head 
PLiocation  of  the  of  the  purlius  had  l)een  di.-*pkice<l  a  little  backwanl, 
htad  of  ibc  rndiun  downward,  and  outwanl ;  the  external  lateral  liga- 
bttckwftrd. (Coc.PKB.)  nient  entirely  covered  the  cup-shaped  surface  of 
the  liead  ;  the  aiiiuilar  ligament  no  longer  existetl 
except  u|K>n  the  inner  si<Ie,  and  tliere  it  was  notatily  thickened  and 
obliquely  deviated. 

'  RivinKton :  Lancpt,  1S79,  vol.  ii.  p.  942. 

'  Petit:  Bull,  dc  la  SociftC-  Aiiatomiquc.  1^74,  p.  904. 

■  Iteruadet :  Bull,  de  la  Sor.  dc  Chir.,  18fil,  p.  462. 
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In  the  s|KrinR'ns  wliicli  Streiilx'l  ohlaiiK'd  liy  cxporinicnt  he  ahvavs 
tiiiHKl  till'  aiiti'i'lui'  [KX'tioti  ui'  tla-  ca|isiik-  torn  uiul  tlie  cjipilolliim 
IJi'iijectiiiir  through  the  rent  ;  tlic  t'xtenial  lateral  li^ainciit  wass  more  or 
les.'s  torn  at  its  anterior  hunier,  tiie  internal  lateral  lipinu'iit  niiinjureil ; 
the  annular  li«raaient  was  always  torn  in  front,  either  at  its  insertion 
liy  tile  lower  siiiuioid  cavity,  ni-  fnrtlier  untwanl  :  the  oliliiiue  liiranicnt 
was  torn,  doiiiiiless  in  e(inse(|uenee  ul'  the  (■.\ai:;reraiv(l  sM[»iiiation. 

'r!ie>e  facts,  though  not  nmncrons  or  entirely  free  iVoni  olijeclion, 
iniiiente  that  the  pusitiim  oi'  the  ilislocjateil  head  uf  the  radius,  even  in 
fnll  extension,  is  lower  than  that  eomnjonly  assigned  to  it  in  systcniulic 
descri[)tion.s  and  .shown  in  the  plates  a(runi]ianyinfi  them — that  it  does 
not  I'ise  above  the  ^hallow  tiroove  which  marks  tlie  jtosterior  and  iowor 
niarjxiii  of  the  arii<'(dai'  surface  of  the  ca|>ilelliuti.  At  this  |iniiil  the 
upjier  tiiarj^ia  of  the  head  would  he  hut  \'ery  lillle  hi-low  the  a.\i>  ol"  the 
jniut,and  eonsecjiieuily  would  have  to  move  over  only  a  sliort  <listance 
in  full  flexion  ami  extension  <if  the  lirnh. 

Ill  recent  cases  the  elhow  is  slijrhtly  flexed,  the  forearm  i)ronated  ; 
voluntary  and  eonrriiuMieatcd  niovciiieuts  are  }iaitiful  and  limited  in 
range,  lint  in  old  case.-  the  freedom  of  motion  is  almost  eoui]>lelely 
restored,  siijiination  retuaining  the  most  irii|K'i'te<'t.  Tlie  diagnosis  i.s 
inaile  liy  recognition  of  the  head  oi"  the  rjidiu-  behind  its  norma!  |>laoe 
in  extension,  behind  and  below  it  in  flexion  at  a  right  angle.  It  may 
lie  elo.-ie  beside  the  olecranon  or  further  to  the  outer  side,  Its  projec- 
tion, unless  the  towelling  is  cousidcndile,  is  such  that  the  entire  extent 
ol'  it.s  concave  U|)per  .-urliice  can  be  felt.  Measurement  of  the  railial 
border  of  tlie  forearm  from  the  e]iieondyle  to  the  styloid  process  of  the 
radius  may  show  some  shortening,  half  an  inch  according  to  Strenhel. 

Treatment.  The  tlislocation  in  recent  case.s  has  nsually  been  reduced 
promptly  by  pressure  on  the  head  of  the  radius,  aided  or  not  by  trnc- 
tioii  upon  tiic  wrist,  aui!  this  metiiod  has  succeeded  even  when  several 
week.-  had  pas.-cd  since  the  receipt  of  liie  iiijury.  IJut  in  some  wi.se.s 
reduction  has  lieen  impossible  or  the  di-]ilaceiiieut  has  shown  a  marked 
tendency  to  recur,  Inith  circumst.'inces  probalily  ihie  in  the  recent  ca.ses 
to  the  interposition  of  a  ]H»rlion  of  the  I'apsnle,  Init  in  the  older  ones 
also  to  ])ermaucnt  change  in  the  relations  of  the  shaft.s  of  tiie  radius 
and  ulna  and  to  adhesions  between  them,  'l^his  inter]iosition  i>f  the 
<'a])sule  has  been  demoii-iratcd  in  fine  or  twocjiscs  in  which  arthrolomy 
has  been  done  {.-iee  Chapter  XL\'II,).  Probably  the  best  position  to 
give  tlie  limb  during  tlie  attempt  is  that  of  supination  and  full  exten- 
.>;ion,  and  if  direct  jircssurc  does  not  then  restore  the  bone  to  its  place 
tniction  should  be  m;ide  at  the  wri.st,  and  the  forearm  gnidnally  bent 
lo  the  inner  side,  ami  tiicu  the  direct  pressure  renewed. 

In  .some  ohl  ca.sc.s  excision  i>f  the  liead  iia.s  improveil  function. 


2.  Dislocation  of  the  Radius  Outward.' 

Excluding  the  ca<es  in  which  the  disloealiori  is  accompanied  by  fmc- 
ture  of  the  ulna  in  its  u[i|ier  [lortioii  and  tho.se  in  which  the  disptace- 

'  For  liililirianipliy  wr :  Nrlntoii,  fiitli.  t?liir.,  vol.  ii.  p.  400-.  (Jerdy,  Arch.  gin.  Ac  Med.. 
JKVi,  vol.  vii,  i>.  Hit;  I'urkiT.   Ni'W  York  .I<iunial  of  Mrdiciii.",  IH.4.',  p.  LSI);   I'itlia  uiid 
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meiif  outvvanl   is  comparatively  sli^rlit  and  is  associate*!  with   a   moi 
itn|>iirtitiit  ilisplaci'iiKjiit   Itackwanl  m-  turvvani,  the  n'oortled  instances 


)ftlii 


.s  iiijiirv  arc  very  tew,  and  iii  .MHiie  oi  tlieiM',  evt 


jf  til 


the  (]f 


i|)ti 


Fio.  294. 


jtistities  a  doubt  wliellicr  liiey  j^licudd  not  rather  ix-  placed  in  ouo  of 
the  two  other  classes. 

In  Xtlaton's  case  the  dislocation  occurred  in  childhootl  and  bad 
existed  for  twenty  years;  the  positinn  of  the  nidins  is  shown  in  Fig. 
294.  Flexion  and  e-xtension  were  [jreserved ;  supination  was  impos- 
sible. 

Wagner  reported  to  the  CJcrinan  Surgical  Congress,  in  1886,  three 
cases  of  dislocation  outward  coinjjlicaleil  hy  fracture  of  the  inner  }Kir- 

tion  of  the  head  of  the  radius.  In  the 
first  two  eases  tiic  injury  was  caused 
by  pressure  against  the  back  of  the 
flexed  elbow  while  ttie  palm  of  the 
hand  was  resting  agjiinst  a  tirni  object 
in  front.  Thus,  a  la<l,  eighteen  yeans 
old,  ptishing  a  coal-wagon  on  a  tram- 
way with  !iis  forearm  pronatctl  and 
fle.\e<l,  was  struck  on  tlie  elbow  by 
another  \vag<iii  coming  up  from  behind. 
A  year  had  elapsed  since  the  acei«lent 
when  tiie  (irst  ca^ic  was  seen,  during^ 
which  (he joint  luul  been  steadily  grow- 
ing stiffcr.  The  elbow  was  rtc.\<,'<l  at  n 
right  angle;  Hexioii,  extension,  and 
rotation  were  altnost  entirely  lost.  On 
tile  outer  siiic  of  the  external  condyle 
was  a  huge  bony  prominence,  the 
thickened  and  immovable  head  of  the 
nulitis  ;  (here  were  no  abnormaliti<-s  in 
the  other  parts  of  the  joint,  and  no 
sign  of  a  fnictnrc  of  the  ulna.  The 
head  of  the  radius  was  excise*! ;  it  wa» 
found  thickly  enveloped  in  <ii)roMs  tis- 
sue, to  which  tlie  ap[K'anuice  of  thick- 
ening was  due.  and  had  lost  from  its 
iniu'r  side  a  tlat,  wedge-shaped  piece 
constituting  about  one-sixth  of  its  <li- 
anieter.  Tlic  fi-agment  was  fotirul  ad- 
herent to  the  capsule  and  was  also  removefl.  Hecoverk'  t<xik  nlace 
without  accident,  and  the  mobility  of  the  joint  steadily  incrc-.isetl  for 
some  time.  .\t  the  tim«'  of  the  re]i<u't.  nine  years  later,  flexion  could 
be  made  to  an  angle  of  St)  degrees,  extension  to  lot)  degrees,  pronation 
was  almost  normal,  sn]iination  somewhat  restricted. 

In  the  second  case,  a  man,  twenty-six  years  old,  was  injurc<l  in  thft 

Billroth,  CliinirKii'.  vol.  iv.  I'url  II.  B.  p.  {«;  Piufrand.  Oii-t.  Encyclop.  den  So.  M^-d..  art.  ' 
Ciiiicle;  Wttciicr,  I)cilni(i'  ziiui  CViitl>l.  fur  (.'liir.,  ISSO.  No.  ^4,  p.  !I3;  lyllikur,  ibid.,  p.  Vi; 
R'lrlrlH,   Arch,  fiir   klin.  Cliir.,   1S74.  vol.  xvi.  )i.  lU'i;   Schruttr,  ibid.,  vol.  xlvi.   p.  ^. 
Thoiiiiissiii's   and  Cli^'difii'g  «ufs,  quutfd   by   Malgaigiie,  seem   to  beloug  aiuoiiR   thoj 
anterior  diHloratioiitt. 


n 


PisluoatioD  of  the  bead  of  Ibc  radius 
outward ;  the  Irochlcu  is  much  broadi-ned. 
(Nelatun.) 
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same  mantitT,  iiiitl  was  swii  wliilc  llic  injury  wiif-  fivsli.  Rwhiftion 
was  I'fiiL'fted,  iit'lt'i-  several  uiisiicc(,>>ful  attcnipi-s.  liy,  liist,  ailddL'tiim  of 
the  Hexed  liinlj,  tlieii  liy  llie  uttiutst  possible  aUliielion,  witli  siipina- 
tioii,  of  tlie  eoinpletely  extended  linilj,  eonibiiied  witli  pressure  upon 
the  head  tif  the  nidius.  When  tlie  tlressiiigs  wore  removed,  a  moiitli 
later,  jiassive  nmvenK'iit.s  were  very  painful  and  liniitwl,  and,  as  no 
improveiueiil  fullnwed,  excision  was  dune  five  immtlisaftei'  the  aecident. 
The  head  nt'  the  ra<liu.s  was  iViuntl  tliickeiKtl  and  ahsidutely  Hxeil,  and 
tiie  fragment  reunited  to  it  l)y  a  loose  liljrous  union;  the  failure  of 
union  was  attributed  to  the  inter]Mj.sitioii  of  a  small  piece  of  the  artic- 
ular cartilage.  Ilecovery  follnwed  without  accident,  but  the  mobility 
*A'  the  joint  was  not  increased. 

In  tlie  third  case  the  ]>ulicnt  had  receivc<l  his  injury  twenty-two 
years  before,  when  six  years  old,  liy  a  full  from  a  horse.  " 'I'he  head 
♦if  the  radius  stood  outside  ujioti  the  external  condyle,"  and  was  Hat- 
teued  on  iti>  inner  .siile ;  there  was  no  sign  of  any  injury  to  the  ulna. 
The  movements  of  the  joints  were  completely  normal. 

Liibker,  i[i  a  pa|H'r  read  before  the  same  C(ingrf's>,  reported  two  eases 
of  the  Kime  eombiuatiou  oi"  dislocation  outwnnl  with  iVaetui'e  of  the 
inner  portion  of  the  head  of  the  radius  treated  by  excision.  In  each 
case  the  fr.ignient  had  become  united  t(»  the  adjoining  parts  by  a  jiedicle. 

Of  the  2G  ca.-ies  collected  by  Schrottcr  3  were  complicated  witli  frac- 
ture of  the  head  of  the  radius  and  13  with  that  of  the  idiui. 

liartels  reported  a  unitpie  «tse  in  which  the  lieads  tif  lu»th  radii  had 
gradually  become  di-plaeed  outward.  The  patient  was  a  man  forty- 
tliree  N'ears  old,  wlm,  white  lying  in  Imsjiital  with  a  broken  leg,  called 
the  surgeon's  attention  to  his  elbows.  He  said  that  the  deformity 
<lated  from  his  eleventh  year;  his  father  had  at  that  time  put  him  at 
hard  work,  usually  pushing  a  h«uled  carl  ;  pain  was  soon  felt  in  the 
elliows.  anil  increased  steadily,  but  he  was  kej»t  at  work.  The  head  of 
the  radius  rested  <iu  the  outer  side  of  the  external  condyle  when  the 
limb  was  fully  exteruled  and  supiiiated  ;  when  extended  and  pri>nated, 
the  head  was  less  prominent,  and  rented  partly  on  the  outer  part  of  the 
articular  surface  of  the  caiiitelhim,  and  when  flexed  anti  pronate<I  the 
liea<l   returned   to  its  place. 

Barms  could  produce  the  <tis!ocation  experinu'ntally  in  only  one  way, 
bv  [iressure  against  the  ball  of  tlie  hand,  and  sininltaueous  forcilile 
adduction  of  the  forearm,  by  vvhieli  the  external  lateral  ligament  was 
torn. 

The  general  sym])truns  in  the  recent  cas».\s  showeii  no  s|K'cial  or  char- 
acteri.stic  features;  the  limb  a]i[iears  to  have  been  jiartiy  flexed  and 
pronated,  and  the  miivemenls  of  the  joint  restricted.  In  the  older 
cases,  the  normal  movements  were  more  or  less  completely  re-estab- 
lished. 

The  diagnosis  i.s  made  ijv  recognition  of  the  presence  of  the  head  of 
the  radius  on  the  outer  side  of  the  condyle.  He<iuction,  except  when 
there  is  fracture  of  the  head  or  interposition  of  the  torn  orbicular  liga- 
ment, should  be  easy  by  adduction  of  the  forearm  and  direct  pressure 
on  the  heail  of  the  nidius. 
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3.  Dislocations  Forward. 

Tia'se  tiro  tlie  most   rotiininii  nC  tlu'  tliivc  vnrietics,  even  exoltnlinl 
fVoin  tticiii  tlu'  not  uniisicil  suljliixatinii  uliicli  owurs  in  rliildrt'ii,  ar 
will   be  (lescriljLMl   in  the  next  section,  ami   tliose  cjisi-s  wliieii  are  coinj 
jtliciiled  by  fnirtiire  (if  the  ulna  (nV/c  inj'ni).     The  ili.sloeation   is  char 


acterize<l  by  the  i><)siti(>n  of  the  lieml  of  tlic 
niiniKil   |X)siti<in  when  tfic  focrnrm  i;*  exten<h'i|, 


ra<litis  in  froiil  of  its 
ami  above  it  when  the 
inrearin  is  llexed  at  a  ri^jht  an;;le.  Several  authors  (le-icribe  tw<i  forms 
the  coniitlcte  and  the  inconijdete,  iiicliidinir  in  the  latter  tiio.m.-  ejises  il 
whieh  in  llexion  at  a  right  angle  the  head  of  the  radius  has  not  cntirelj 
left  the  articular  surface  of  the  capitelluni,  but  remains  in  contact  wit 
its  npfier  portion.  The  distinction  between  eoni]ilete  and  incomplete  is' 
an  arbitrary  one  ami  docs  not  seeni  to  deserve  to  i)e  retained,  for  even 
in  the  tbrmr'r  the  heatl  of  the  radius  sometimes  de.scend.s  n|>on  the 
articular  surface  of  the  cjipitelbirii   when   the  limb  is  cxtende<l.  ^v 

The  causes  mentioned  in  the  reported  ejises  inehule  falls  upon  tltfl^H 
hand  or  upon  the  elbow,  and  trsietion  upon  the  forem-m.  In  experi-^^ 
tnents  n|vou  the  <'adaver  the  disloeatioti  lias  bet'ti  proihieed  by  forec<l 
pronaiion,  in  wliieh.  aeeordiug  to  Filugelli,  ([iioted  by  Streubi'I,  a  fnl-j 
erum  is  cslalilished  by  contact  between  tlic  ra<litis  and  nina  in  theil 
upiH'r  third  at  the  point  at  wliicii  they  cross,  the  elleet  of  whieh  is  to 
cause  the  head  of  the  radius  to  move  forward  and  inward,  with  rii])tur 
of  the  anterior  portion  of  the  annular  ligament  when  the  pronatiou 
exaggerated. 

As  in  the  two  preee<!ing  varieties,  the  mode  of  production  is  far  fron 
clear.     That   thr  head   should   be  dis|>lace<l    by   direct    violence   is  iiol 
difficult  to  com|Mv!uud,  but  tlie  cases  in  which  this  mode  of  jiroductioB 
can  be  invoked  are  few.     Tniction   upon   the   forearm,  combinetl  prolt- 
ably  witli  exaggerated  pronation,  must  also,  I  think,  be  admitted  as  an 
oceasiouid  rijuise,  es|M.'eially   in   ehihlren,   both   because  of  its  eftieiencv 
to  [iroduce  the  dislocation  u|ion  the  ca<laver,  and   Ix'cause  the  histories 
of  one  or  two  cases  in   adults  are    not  open   to  any   other  exjilanalion, 
as  in  Boyer's  case  ()f  tlie  footman   who  slipped  while  getting  up  behind 
a  carriage,  and   remained  suspended  by  his  hands.     It  seems  proljahle. 
that  some  of  the  cases  in   which  the  injury  was  receivetl   in  ehiltlhoo*!/ 
and  remained  unrednced,  mav  have  lieen  dislocations  by  elongation,  and 
that  the  head  remaiiic<l  fixed   in  its   new  position,  or  perhaps  wa.i?  still 
further  displaced   by  use.      In  a  fall  u|toti  the  hand,   it  seems  probal)le 
that   the  dislocation    could   be  piHiduced  only   by   hypcrextension  and 
pressure  upon  the  hiwer  end  of  the  radius,  ai<lcd  by  supination  or  pn)- 
n;ition,  and  this  opinion  is  conlirmed   by  exj)eriment.     A  cjise  of  Mal- 
gaiguci's'  seems  to  supjiort  this  theory,  for  at  the  patient's  death,  sevcB 
weeks  after  t!ie  ac<'ident,  the  posten<.)r  fiMirth  of  the  lieail  of  the  nuliua 
was   found    to   have    been   broken  otl'.     In  two  of  Liibker's '^  ca.ses  i 
piece  was  broken  from  the  outer  ]iortiou  of  the  head,   which   suggests, 
what  is  probable  also  on  other  groumls,  that  abduction  of  liie   forearra., 
may  also  be  a  factor. 

'  Miilinii):iic  :  Loc.  rit.,  |i.  KM. 

'  LiibktT:  liciluito  zuiu  Centrutblatt  fur  Cliir.,  1886,  No.  24,  p.  98. 
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In  a  rase  rc|M)rtccl  by  lioss '  tlii'  (lislocalion  nocurred  iliiriiifj  an  opi- 
It'ptif  (•(mviil:-ii)ii  and  was  aUril>iitt'<l  t<i  miis<Milar  action,  tlio  nnopposcil 
contrai'tion  of  the  hiccpss  and  pronator  nidii  teres. 

Pathology.  No  autopsie.*  liave  lieen  r<'|Kirted  in  recent  cases-.  In 
cxpcriinunts  upm  the  eadaverfStrenlwl,  Finland)  the  capsule  has  been 
found  torn  transversely  in  front  clitse  to  its  attat^lirnent  to  the  hnruei'us 
(Fi;r.  21^'i),  and  tlie  annular  iijjarncnt  nnloru  and  eneirelint;  oidv  (lie 
neck  of  the  radius  while  llie  liead  projt cted  forward  through  (he  rent 
in  tlie  capsule  au<l  rested,  liy  its  posterior  edge  only,  against  the  artic- 
ular surface  of  the  ejipitelluni. 

Fio.  295. 


tlllli>n'8  cue  of  dialocatlon  of  the  bead  of  tbe  nidlus  forward. 

In  a  tiiindier  of  eases,  ten  or  twelve,  the  opjmrtunity  has  arisen  to 
examine  old  dislocations.  Malgaigne  lias  deserihed  iiis  own,  ((Uoted 
ahove,  in  which  the  posterior  fourth  of  the  head  of  the  radius  was 
broken  oif  and  the  cjipside  was  intact,  and  two  s|teeiniens  in  the  Mus^o 
Dii|inytren  (eases  of  Dc-aidt  and  Prestatl.  Cooper  ^  describes  and 
figures  a  speeiineii  preserved  at  St.  Tlionias's  Hospital  ;  the  otliers  are 
those  of  l^aiiyau,^  Dehniyn,*  two  cases,  Ililtim,'  Ti-elat,''  KriJidein,^  a 
specimen  in  the  Museum  at  Zurich,  and  L#6bker,  the  two  cases  above 
referretl  to  ;  .see,  al.so.  Schriitter.' 

In  Malgaigne's,  Danyan's,  one  of  Debriiyn's,  Tr^'lat's,  and  the  two 
specituens  of  tlie  Mus(''e  Dupuyiren  the  annular  ligament  was  strelche<l 
but  not  torn  ;  in  Hilton's  its  ii|>t>er  jmrtiou  w.-is  torn,  but  the  more 
externa!  and  sii|)eriieial  libres  reinaiucd  intact  and  were  ehisely  wr.ippe<l 
about  the  neek  fd'  the  radius;  in  ("ooper's  the  annular,  obrupie,  fore- 
part of  tlie  eapsidar,  and  a  portion  of  the  interos-seous  ligjinient  were 
torn  through.  With  reference  to  some  of  these  eases  the  (piestion  has 
been  raised  whether  the  annular  ligament  found  at  the  autopsy  was 
not  one  of  new  formation. 

The  head  of  (he  nuliiis  rests,  in  partial  flexion,  n]pon  the  anterior 
surface  of  the  external  condyle  aluive  anti  usually  somewhat  to  the 
inner  side  of  its  normal  position,  and  either  in  cimtact  with  the  eoro- 
noid  process  or  (Hilton)  .separated  fron>  it  by  the  interposed  tendon  of 
the  bnichialis  anticus.  In  .some  cases  a  piece  has  been  broken  from 
its  posterior  or  outer  border.     In  several  of  the  eases  a  lioilow  had 

'  Strcnliol:  Lik-. ril.,  p.".")  ♦  (Tooper:  Loc.  cit.,  p.  3J«. 

*  l>aii.vaii :  Aiinnlrfi  dp  laChir.  Francnise  «t  KtmiifE^ro.  1S41.  vol.  ii.  p.  72. 

*  Dol>ruyn  :  Annalrs  di-  In  Cliir.  Francaiac  I't  Ktranuere,  1843,  vol.  ix.  p.  88. 

*  Hilton  :  (Juy's  lltmjiital  rjoports,  1847,  vol.  v.  p.  93. 

*  Tr^lat:  Bull.  dt<  l.i  S<tciot<'  Anatniiili|iie,  IKW.  p.  487. 
'  Kronlein  :   Di-utsrtip  ClyirurRU",  Urf.  VMS.  p.  44. 

*  8chr<ittcr:  Arch,  fiir  klin.  Chir.,  vol   xlvi. 
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formed  for  its  n-ccption  on  flif  anterior  surfiiw  of  the  hiimenifi ; 
new  articniiitioii  was  oitlicr  fiitirciy  aiiove  tlic  old  one,  or  iiiflutlwl  tin 
iijjpcr  part  of  tiu'  capitflitirii,  or  (Tr6iat)  extended  over  the  tnjtcr  [w 
tioii  of  the  front  of  tlie  trochlea.  The  head  of  the  radius  was  del'ormei 
and  had  suffered  the  loss  of  more  or  less  of  its  cartilage  of  incrustation 
in  some  cases  it  was  enlarged,  in  others  diniini.-hed  in  size.  In  KnJn 
lein's  specimen  an  extensive  outgrowth  of  iiouc  iiad  formed  upon  tin 
inner  si<lc,  giving  the  upi>cr  end  of  the  l)r>ne  an  a|>pearance  similar 
that  of  the  ii|)i>er  end  of  the  femur,  and  articulating  with  a  new  cavit 
upon  the  huuierus  :  it  is  stated  that  the  movements  of  rotation  had  " 
coin]>letely  restored. 

An  interesting  feature  in  Hilton's  case  was  tliat  the  radius  had  beei 
dis])liiced  lindily  ui»wan]  along  the  ulna,  and  this  displacement  had  pi 
<Inecd  ehatigf's  at  the  wrist. 

Malgaigne  observed  and  called  cs|teeial  attentii>n  to  alxluetion  of  the 
forearm,  wlii(;h  dws  not  a()|H'ar  to  have  lieen  observed  by  others. 
furnishes  a  satisfactory  explanation  of  the  displacement  of  the  radi 
upward  as  well  as  forward,  which  could  not  otherwise  be  accounte<l  fi 
except  by  such  a  change   in   the  level  of  the  Imiucs  at  the  wrist  a.s  w 
noted    iu    Hilton's  case.     Abduction   of  the   forearm   tnight  easily  l>e 
overlooked  while  the  joint  is  partly  flexed  unless  comparative  measure- 
ments are  made. 

Symptoms.  Tiie  elbow  is  slightly  flexed  and  the  fore-arm  nlmoi 
always  more  or  less  ]>ronated  ;  in  a  few  cases  supination  has  been  prcS' 
cut.  Voluntary  nm\  conimnuical<;d  movements  arc  painful,  and  of  tl: 
latter  Hexion  nearly  to  a  right  angle  and  almost  conr))lete  extension  a 
possible,  jironaticni  is  usually  complete,  but  supination  nnich  restricted. 
.\bdnction  of  the  forearm  has  been  noted,  possibly  it  is  quite  common, 
and  when  present  it  can  be  demonstratetl  by  com|)anitive  measuremen 
of  the  radial  borders  of  the  two  forearms,  the  iirjured  one  being  short- 
ened. The  region  of  the  elbow  is  swollen  iu  front  and  on  the  outer 
side;  the  absence  of  lh<>  head  of  the  radius  friHn  its  nortnal  position  is 
.shown  by  the  depressibility  of  the  soft  parts  on  the  outer  side  of  the 
joint  below  the  crmdyle,  and  its  presencxa  in  the  fold  of  the  elbow  caili 
generally  be  recognized  by  the  finger;  sometimes  it  is  .so  prominent 
there  that  it  ap|R'ars  to  be  subcutaneous,  and  the  simcer-like  ile|)ression 
of  its  n]>per  surface  can  be  traced  when  the  joint  isextciKlcs].  Flexion 
of  the  forearm  is  aiiruptly  arrested  at  or  near  a  right  angle  bv  the 
impact  of  the  head  of  the  nidins  upon  the  front  of  the   hmnerna 

In  the  older  cases  the  restoration  of  function  may  be  almost  com-' 
plete,  the  range  of  motion  being  limiteil  only  in  extreme  flexion  and 
sn[>iuation. 

In  Hilton's  case  the  associated  changes  at  the  wrist  cau.sed  a  corre- 
sponding deformity  there,  ab<luction  of  the  hand  ;  and  it  seems  not 
utdikely  that  even  in  some  recent  cases  the  wrist  may  be  |Miinftd  or 
distorted. 

Treatment.     Ilcduetioii  has  been  ea.sy  in  .some  recent  cases,  and  difK 
cidt  or  iiu]iossible   in  <ithers.     The  measures  which   have  been   most 
successful  are  traction  upon   the  nidius  at  the  wrist,  the  forearm  bein 
supinated  and  extended,  eumbined  with  pressure  ujmmi  the  head  id"  thi 
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fadnis.  Jfalf^iij^ne  siigjri'Sts,  very  properly,  that  addiu-tion  of  tlic  fure- 
iirrn  would  \w  (uore  likely  tliitii  triielioii  t"  overeoniu  tiie  overridini;  of 
the  railius.  Hilton  re(hiced  the  (lispiaeenieiit  in  iiis  8j^H?cinieii,  wliieli 
h:id  existed  for  nitiny  yeiirs.  In*  plaein^  ii  small  wcdpe  between  the 
,iippor  surface  of  the  radius  and  the  Inmionis,  and  then  Hexinj-'  tlie  fore- 
unii  liy  prcssiufi  ii|)<in  tlie  lower  end  of  the  ulna:  when  flexion  was 
nearly  enniplete  tiirect  pres.-ure  upon  the  head  of  the  radiui*  forced  it 
liaeUwjinl  into  ])la(e.  The  elVet-t  of  this  tleviee  was  to  dis[)laee  the 
radius  downward  atoug  the  ulna  to  a  distance  e<|nal  to  tiic  thickness  of 
tlie  we<lge,  and  to  rupture  the  ligsinients  which  bound  the  two  bones 
together.  A  marked  tendency  to  nxuin-enee  has  been  fre(]ueutly 
noticed,  and  has  genendly  been  altrihutcd  to  interposition  of  a  ]iortiou 
of  the  i-ajisule.  I  am  inclined  to  think  it  due,  in  some  cases  at  least, 
to  tlic  persistence  of  this  Ixxlily  ili^piacenient  of  lite  radius  upward. 
If  so,  the  condition  would  be  shown,  after  reduction,  by  loss  of  the 
outward  inclination  of  the  forearm  in  full  extension,  and  the  eft'ort 
siKudd  be  made  to  overcome  it  by  restoring  this  angle  by  forcilde 
aliductiou. 

The  posit i< in  of  the  rent  in  the  anterior  portion  of  the  capsule  sug- 
gests that  after  re<lnetion  tlie  Joint  should  be  kept  llexed,  and  although 
reeiuTence  of  the  liislocatiorr  has  taken  place  with  the  limb  in  this 
position,  it  does  not  seem  so  likely  to  favor  such  recurrence  as  the 
extended  position. 


4.  Dislocation  by  Elongation,  or  the  Subluxation  of  Toung 

Children.' 

Under  these  names  is  described  an  injury  which  is  very  frequently 
observefl,  but  the  nature  of  which,  after  nearly  two  centuries  of  dis- 
cission, is  still  in  dispute.  Its  features  are  well  tnarkctl  ;  a  young 
child,  generally  less  than  three  years  old,  is  lifted  or  pulled  by  the 
band  ;  it  cries  out  with  paiji,  and  refuses  to  use  the  limb,  which  hangs 
motionless  bv  the  side,  somewhat  Hexed  at  the  elbow,  and  more  or  less 
pronated.  A  r.ireful  exumiiiatiun  fails  to  discover  marked  changes  in 
the  anatomical  relations  of  the  bones  at  the  elbow  or  wrist ;  passive 
motion  at  botli  joints  is  free,  but  painful,  except  supination,  which  is 
resisted  ;  often  <luring  the  niani]iulati<ins  made  in  the  examination,  or 
<(n  forced  snpinatiuii.  a  sliglit  click  is  heard,  and  (he  child  at  once  is 
able  to  use  tlie  limb  freely  without  pain. 

As  early  as  1671  FMurnicr  described  the  injury  as  an  incom|)lcte 
dislocation  characterized  by  relaxati<in  of  the  ligament.s  and  elongation 
of  the  radius,  meaning  by  the  latter  <lirect  separation  downward  or 
<liastasi.s.     Nearly  a  hundred  years   later,  Duverney  gave  a  clear  and 

I  The  pitp<-ni  upon  thin  ^ubjrct  arc  niinirroiis;  the  follnwinf;  bibliogra|ili.v  contains  tlio 
more  iin]H)rlnnt:  aardniT.  Lnnilon  Mi'dii'al  Gazett*.  1837,  vol.  si.  p.  sTS;  Hodgra.  BiMton 
Mniical  and  Siirirical  .loiiriiiil.  18(ii.',  vol,  Ixvii.  p.  Vil);  (iovrand,  Ga!!ttt4i  ui^-dic'al<>  do 
I'aris,  !S37,  p.  ll.'"i.  antl  Hull  ik-  la  SiK'iotf  de  Chirnrpit,  ISCl,  p.  WIS;  Pinpiiid,  I)ict. 
Encyclopodi<inr,  art.  riiinlc,  p.  fitiO :  Hamilton,  New  York  Mcdifal  Journal,  Jan.  3,  ISfS, 
p.  8;  Duvprnty,  Maliidic.Kdoi)  On,  17.5!  :  Itonlcy,  Do  radii  suporioria  i-xtroniitatisdiniotiiini', 
in  infautibua  fri'i)iU'iit.iori,  17s7;  liendu,  Gawtte  modicalv,  1S41,  p.  301  ;  Porrin.  Journal 
de  CliirurKiti  dr  Maluaipm-,  vol.  v.  p.  14.5;  Streubcl.  Pragvr  ViertvlJBbracbrift,  Is&l,  vol. 
ii.  p.  IH);  Van  Arsdalv,  Aonali  of  Surgery,  June,  18ny. 
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exact  (Icseiifttion  of  it  af  n\\  injury  riocurring  frequently  in  children 

he  attriljiiteJ  it  to  forcible  tnietinti  at  tlie  \vri*t,  and  gave  as  itj*  cliio 
.symptom  the  (ijipo.-itioii  to  sii]iiiiation  of  the  forearm,  and  as  the  trea 
nicnt  forcible  supination  witii  pnvsiirc  from  ix'fore  iiackward  iipftn  tlii 
head  of  the  radius  followed  l)v  flexion  of  the  elbow.  He  thought  tli 
injury  was  not  merely  an  elongation  of  the  radius,  but  also  tlie  estai: 
of  its  iiead  below  the  edge  of  ttie  orbicular  ligsiment.  Nearly  a  ven 
tury  and  a  half  has  passeil  since  the  pnl)liration  of  his  views,  and  but 
little  has  been  added  to  jjis  dcseriplion  of  tiie  etiohigy,  symptoms,  or 
treatment,  and  while  the  years  have  brought  many  other  theories  con 
cerning  the  pathology  iiis  is  the  one  that  is  now  most  widely  held. 

In  17S7  l^jttentuit  presided  at  the  presentation,  and,  accortling 
Maliraigne,  was  prol>ai)ly  the  real  author,  of  a  thesis  by  Bouley  befoi 
till'  Hrules  dc  C'hirurgic,  in  whicli   ilic   theory  of  the  agency  of  for 
pronation  in  the  priKliictiou  of  tlic  injury  was  advanced;  it  wsis  argtic 
that  in  this  movement   the  radius  and  ulna  came  into  contact  at  tin 
point  where  they   erossed   eaeit   other  nejir  the  cUkiw,  and   that,  tin 
nioverueiU  being  continued,  the  head  of  the  radius  was  ilisplaced  fo 
ward  or  outwanl. 

At  the  beginning  of  the  present  century  Martin,  in  France,  1809, 
and  Monleggia,  in  Italy,  1814,  riescrilied  the  injury  and  rejKirte<l  csise: 
but  till'  forrntT,  unfoi'Innately,  appears  to   have  eneonntereil  also  sonn 
dislocations  backward,  and   he   not  only  included  them  in  the   saon 
group,  but  he  also  thought  that  the  radius  was  dislocated   backward  in 
all,  and  this  opinion   has  survived  in  a  nieasin'e  until  the  present  time, 
and  has  led  systematic  writers  to  describe  a  dislocation    backward  as 
one  of  the  forms,  although  it  does  not  appear  that  there  is  any  other 
authority  for  the  statement  than  Martin. 

As  the  injury  is  one  that  seems  but  nirely  fo  fall  under  the  observa- 
tion  of  (he  general   snrgeiui,   probably   because   of   the   facility    with 
which  it  is  reduced,  the  authors  of  the  surgical  text-b<M>ks  either  made 
no  mention  of  it  or   folluwi>d  in   their  brief  descriptions  the  arvoun 
givi'ii  by  Martin,  or  by  those  who  hail  copied  fmrn  him.     But  hetwcc: 
IS:i(>  and  IS.jO  several  <'ases  were  publislu'd  in  Kngland  and  in  France, 
anil  new  theories  concerning  its  nature   were  advanced.     CJardner  i 
1K;J7  an<l  lietulii  in  1841  attribiit<Ml  the  fixation  to  the  locking  of  th 
bicijiital  tuberosity  behin<l   tlie  ulna,  but   the  latter,  who  in  two  ca.' 
had  made   the   im[)iirtnut  observation   that  the  wrist  also  wjis  swollei 
and  tender,  added  to  this  •<ii|)piised  locking  of  the  tniierosity,  which  he 
regiirdi'd  as   probably  exi'e|)tional,  a  rupture  of  the   ligaments  of  the 
wrist.     Perrin,  in   l.H4!t,  thought  the  head  of  the  radius  was  c;inght 
below  the  lower  e<ige  of  the  lesser  .sijrmoid  eavity,  and  Goyraiid,  who 
saw  a  large  number  of  cases,  thought  the  lesion  wa.s  an   ine<unplete 
dislocation,  in   which   the   disphtccnient   was  so  slight  .is  to  cause  no 
reeogiiizaljle  deformity  at   the  elbow.     Malgaigne,   18.54,   iiicliide<i  it 
among  the  inci)m]ili'te  dislocations  f'nrwanl,  and  ntliers  did  likewi.se. 

In  1800  Streul>el  made  the  theory  of  incomplete  luxation  moi 
delinite,  by  showing  that  if  the  forearm  of  the  cadaver  of  a  yonn| 
child  was  forcibly  )ironated,  the  head  of  the  radius  moved  forwani 
and  the  posterior  portion  of  the  capsule  was  forced  in  by  atruospheri 
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{iruuiUioii  \v:iR  iliniiiiislieil,  tliu  .<ligiit  (lis|)l:i('('tii(>rit   of   tlie   radius  and 

the  infer|M)siti()n  of  the  e^i|).-nilc  vvuiild   [ier.>;i.s(  even  while  gentle  niovc- 

iiifiUs  111'  the  joint  were   tiuicii' ;  liiit  that   iiiiih'i'  sudden  e.Nten«iuii  and 

sii|)iti;iti<)n  the  nnniial  relations  wuuhl  he  r-iahlij-hed.     In  like  manner, 

foreed    sii[>inalioii   wunld    ilis|>tace  the    radius   imrkward.  and   h'ad   lo 

iiitur[>ositi(tn  of  the  anterior  ]iortion  of  tl(e  eapsiile.      In  the  bodies  of 

adults  neither  niani|>uhitinn  would  jinuluee  this  result. 

In  1><")(J  (Jhassaij(;nae '  de-serilied,  under  the  title  "/iiini/i/Klr  <ffinli>ii- 
iTiiKe  denjfHiiCH  mj'anttf"  a  nuirdjer  of  eases  of  the  injury  under  dis- 
fUssion,  tojrcther  with  others  of  a  different  nature,  au<l  :itli'il)nte<l  the 
syni|iti>ins  in  all  to  injury  of  the  nerves  of  the  liinU.  Fin;dly,  in 
iHlil,  (ioynuid-  returned  to  the  suhje<'t  in  a  lenjrlhy  pn|ier.  in  which 
he  ahanihtned  his  [MX'vions  view  and  advaneed  the  last  new  theory, 
that  the  lesion  was  situated  not  at  the  elhow,  hut  exelusively  at  the 
wrist,  and  eonsisted  in  a  disloeatiiui  of  the  (riantridar  fiiiro-eariilafre  in 
front  of  the  lower  end  of  tlu'  idrui.  His  ex|ieritiu'nts  showed  that  in 
coni[i!ele  pronation  the  tiliro-eartthijre  was  <'arried  so  far  forward  as 
almost  entirely  to  uneover  the  eiul  of  the  ulna,  and  (hat  in  foree<l  ]pro- 
natioii  the  uncovering'  hecame  fotn|tlete.  In  re|dy  to  a  r|Uestion  asked 
by  Velpeau,  he  admitted  tliat  the  dis|ihieement  did  not  persist  upon 
the  ciidaver  urdess  tlie  hand  was  held  upward  and  supinated,  hut  he 
thoujrht  that  the  tonic  cotitrat'tion  of'  the  muscles  in  the  liviiiLT  would 
nuiintaiu  it.  He  did  not  e.vplain  why  such  a  lesion  should  tic  more 
easily  prodiwcd  in  a  child  than  in  an  a<hdt. 

It  may  lie  worth  while  t<i  add  tluit  the  editor  of  the  M<<lifn-('li'inir- 
fl'irii!  I\rrii-ii\  in  IK.'iy,  thought  the  injury  was?  a  sc|«imtton  of  the 
iil>[>cr  epi|)hysis  <if  the  raiiins,  anil  P'ougcu,  in  1861,  a  seiKinitiou  of 
the  lower  <>w. 

Pingaiul.^  in  his  experiments  upon  the  cadaver,  found,  as  (ioyraiul 
had  similarly  <loue  in  \K'.M,  that  the  head  of  the  radius  eoid<l  he 
dnivvu  out  throutrh  the  orliicuhir  ligament  by  forcible  addnctitui  (d'  the 
forearm,  so  far  that  its  anterior  edge  would  engage  below  tire  lower 
border  of  the  ligament  (I'^ig.  li!)'!),  and  the  bones  Wfiuld  remain  ,scpa- 
nilcd  by  a  distaiux-  of  about  a  ipiarlcr  of  an  inch,  Imt  without  dis- 
placenu'Tit  id'  the  radius  forward,  backw;ird,  or  outward,  unless  forced 
prouafion  was  added  to  the  adtbictioii,  in  which  case  the  head  moved 
forward  ;  and  as  this  condition  of  (he  (larts  coincided  with  a  limitation 
of  the  freecloru  of  rotation  of  the  forearni  sindlar  to  that  observed 
clinically  in  tlie  cases  in  fjuestiou,  and  as  the  normal  relations  of  the 
parts  Were  restored  by  the  same  man  ciivre-;  which  rclit'ved  the  little 
patients,  he  rear'bed  the  eoncbisioii  that  the  nature  of  the  lesion 
observed  clinically  was  the  s;ira<'  as  that  which  Ik;  had  ]irodueed 
exiierimentaily,  and  that  the  clinical  injury  was,  therefore,  a  disloca- 
tion of  the  raiiiiis  downward  below  the  annular  ligament,  or,  in  other 
words,  that  Duverney's  theory  was  the  correct  one.  He  showcrl  fur- 
ther, that  the  younger  the  child  the   more  easily  could  this  disphiee- 

'  ('tiii8sai)jiia<' :  Arcbivcs  K('ii#ral<-s  dc  Mi'd..  isrrfi,  vol.  i.  p.  653. 
'  Oiivnin<l :  Bull.  •\c  In  Siwiftv  dc  t'liir.,  IWl,  p,  596. 
•  Pin^iid:  I^ii'.  cit.,  ISTH. 
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raent  he  effV-cttMl,  ami  tlu>  mure  complptL',  <Mrciilarly,  WdiiM  it  1u-. 
-wuuld  not  :»s«(Mi  tliat  tliis  wan  tlu'  unly  caiiw  of  tlit-  clinie;il  oomlitioii 
but  oontoiited  himself  willi  pri)viii<;  tiial  it  was  at  Iwist  one  ;  his  reservel 
beinpr  a|t|ian'ntiy  <luc  to  the  inapplicability  of  the  explanation   t<i  tlia 
rej>orti'(l  caries  in  which  the  nuliu.*  was  s^aiil  to  have  Iwen  iliKplan 
Iwickwanl,  cases  whi<'h  we  have  seen  to  rest  only  npon   Martin's  assor- 
tion.     His  experiments  have  been  re|)eateW.  and  iiis  results  verifie<l  byj 
others;   Poinsot  aceej)ts  liis  explanation  fully  for  tiie  usual  cM.'Vss  and 
Streiibel's  for  those  of  displaecnient  backward. 

l"i(i.  296. 


Subluxatiiiii  of  tlie  lieari  of  the  rtidiu».    (PiNoiDO.) 


Tiiniinp  now  to  the  clinical  evidence,  for  there  have  been  no  post- 
njorietn  examinations,  it  appears  that  the  injury  is  cf>ninion  in  younjf 
children  between  the  ajjes  of  one  arul  three  years,  and  is  rarely  seen 
after  the  age  of  six  years,  and  not  infreipiently  recurs.  Goynuul  (I<k'. 
eit.,  l>i()l)li:id  seen  at  Inist  two  hundred  cases  in  thirty  years,  and 
ipioles  Ciiabrely  {Joiinnil  dr  Mndriiir  tif  /iofdctiiw,  OctiAior,  ]S(»n, 
]>.  4M1)  as  siiying  that  hardly  a  month  |)assed,  he  might  say  iiardiy  a 
wi-ek,  in  which  he  was  not  <\dkd  to  a  case,  and  FoUj;^'n  as  liavinjrseeri 
thirty-five  cases  ;  in  the  disciissi<»ii  that  followed  the  reading  of  Goy- 
rand's  paper,  Marjotin  stated  that  hi'  had  seen  about  sixty  ojist-s. 
Snedtlen  '  s:iw  ten  cases  in  ten  years  in  private  practice  ;  and  Linde- 
man  ^  sjiw  twenty-four  cases  and  Van  .\rsdale  one  hundred  in  two  years 
in  dispens;irv  practice.  'Jlie  cause  is  traction  upon  the  arm  at  the  hand 
<ir  wrist,  as  in  lif"ting  a  child,  or  in  holding  it  when  it  stumbles,  and  in 
two  cjist\s  in  drawing  the  arm  through  (he  sleeve  of  the  <lres.s.  It 
seems  to  me  that  exaggerate<l  pronation  does  not  enter  into  the  incehan- 
ism  by  which  the  lesion  is  produced,  hut  that  the  violence  is  «im|ilv 
traction  exerted  u[ioii  the  extenih'd  elbow,  |H)ssil)ly  combineil  with 
aitdiictiim.  for  traction  would  (end  to  make  (he  limb  exiictly  stmight, 
and  thus  overcome  the  normal  inclination  of  the  foix-arm  outwartl ;  or 
the  grasp  ujwti  the  forearm  may  be  so  firm  that  an  actual  inwanl  incli- 
nation would  he  produced  in  case  tlie  eflbrt  was  not  a  simple  traction, 
but  was  couibiuecj   with  a  movement   that  tende<l  to  swing  the  child 

'  Siu'ddi-ii ;  Urilinh  .Mi-<licnl  .Tourii.il,  IssO.  vol.  i.  p.  4Mn. 
'  Liiideiiittii :  Hriliali  Mvdicul  Journal,  ]HC<5,  Tul.  ii.  |i.  1066, 
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i'.inl  alDPf:  a  ciirvo  wlioso  ceiitif'  was  its  wrist  and  wliosc  radius 
was  its  extended  arm.  At  least,  in  lifting  a  liviiijj;  ehild  l>y  the 
arm  I  liave  not  Wvn  ahle  In  make  exaggerated  ]ir<inatii>n,  for  rota- 
tion at  the  shouhler  is  so  free  tiuit  the  limit  of  pmnation  is  not  easily 
reached,  and  this  is  inirjiiestionaKly  true  when  the  eliild  is  lifted  l)y 
liiith  hands. 

Tiie  fhiki  at  once  criesoiit  in  pain  and  refuses  tr»  use  the  llmVi,  whieh 
hangs  niotinidess  hy  its  side,  or  is  sn])|i(irte<l,  witli  tlie  elitnw  sliglillv 
flexed,  aernss  the  i'ront  of  the  ahdtimeii  ;  the  wrist  is  e(>ni|iletcly  or 
partly  |)ri>nated.  P^xaniination  shows  sensitiveness  at  the  outer  jwr- 
tion  of  the  elbow,  in  s<:)n)e  eases  also  at  the  baek  of  the  wrist,  and  in 
othera  exclusively  at  the  wrist,  with  swelling  after  the  la|i.sc  of  fmm 
thirty  to  thirty-six  Imnrs.  The  head  of  the  radius  is  sometimes 
slightly  l)Ut.  ilistiiu'tly  dis|>l;H'ed  forward,  hul  in  most  eases  no  other 
ehauge  than  a  slight  longitiulinal  separali<iri  between  the  radius  an<l 
the  ea[iitellimi  is  rceognizable.  There  is  jiain  on  pressure  over  the 
hfad  of  the  melius. 

Altliough  the  ehild  does  not  voluntarily  move  the  joint,  it  i-an  be 
fn'<'ly  moved  by  the  surgeon  in  every  liireetion  exeept  supination,  an<l 
will  sometimes  be  held  by  ttie  ehild  in  sueh  a  position  as  may  lie  given 
to  it.  lu  only  one  recorded  euse,  Huges,'  was  the  lind)  in  supination  ; 
with  that  exeeption  the  constant  and  patliognomonic  .symptom  is  the 
interference  with  sujiination. 

'rh<'.-e  facts,  tiikm  in  eonneetion  with  the  result*  of  experiment,  indi- 
cate that  Diiverney's  opinion  was  eorreet  and  that  the  injury  consists 
in  the  i-sea|>e  of  tlie  frtrnt  portion  of  the  hea<l  of  the  rjidius  below  the 
orbicular  ligiiment,  and  that  it  is  produced  by  traction  and  adduction 
of  the  extended  forearm.  (loyrand's  last  ex|)lanation — dislocation  of 
the  triangular  (ibro-eartilage  at  the  wrist — cannot  maintain  itself  against 
the  overwhelming  clinical  evitlence  of  the  existence  of  a  lesion  at  ti>e 
elbow,  sujiporfed,  as  it  is,  by  experiment,  es|H.'cially  since  it  has  no 
better  fiiiuidatiou  than  the  impression  that  llie  click  wlncli  was  heard 
during  reduction  was  |iroduced  at  tlie  wrist  and  not  at  the  elbow. 
Agsiinst  it.i  correctness  arc  the  facts  that  although  exaggeratetJ  prona- 
tion will  efVect  such  a  disioeatiiui,  yet  there  is  nothing  to  prove  that 
the  dis[)laceiTU'nt  will  not  immediately  correct  itself  when  the  limb  is 
released,  and  that  there  is  not  otdy  no  proof  of  the  intervention  of 
exaggerated  |)ronatioii  in  eliin'cal  eases,  but  it  was,  furthermore,  cer- 
tainly absent  in  >i<mic,  an<l  [irobably  in  all.  The  only  di(Hculty  is  to 
explain  the  well-established  symptoms  of  injury  at  the  lia»'k  of  the 
wrist  in  some  of  the  cjjscs.  Possibly  such  cases  m.-jy  be  of  a  difl'erent 
ehai-acter  from  the  others,  a<'tnal  dislocation  backward  of  the  lower 
end  of  the  ulna  (vidi-  Infra),  and  Cioynnid's  explanation  may  be  true 
of  iheni  ;  or  the  symptonis  may  be  due  to  an  associated  sjtrain  of  the 
wrist. 

The  exjieriencu  of  C'liassiugnac,  who  treated  his  ca.ses  as  paralytic 
and  saw  them  gradually  recover,  indicates  that  the  lesion  may  be  spon- 
taneously corrected  ;  but,  on  tiie  other  hand,  there  is  reason  to  tfnnk 
that  some  of  tlie  ca.ses  of  forward  dislocjition  of  the  head  of  the  radius 

IDugM:  Journal  hclxJomodaire,  Ii:31,  vol.  iv.  p.  llNj. 


t  Ike  kick  «f  a  barsr,  rraeiwd  i 
;  of  tkfr  apfKr  put  of  cW  wibm,  f  ( 
the  itead  of  tiw  raifin^   for 
la&n  apoa  ckei 
tke  alBB  was  hrakcB  ^  «fiRct  or  i 
the  patiat  decluei  tint  be  fi4] 

■  ■?•  can-  in  Aopist,  II 
the  patJrat,  a  bar  aerca  rcais  old,  lad  fidlca  frtwa  a  wi^;oa  and  i 
tamd  a  conpooad  fiaetorr  of  the  ataa  as  its  auiidle.  tJw  wmrod  ia 
•kia  bene  in  ibe  eeativ  of  the  aatmor  aneet  of  the  limb  and  lia«| 
beea  faomieed  fWaa  arhkia  oataafd  br  tbe  dautp  ead  of  oor  of : 
fttfjutLUti ;  tbe  mfios  was  ditplaird  fumaid,  apaanl,  and  inward 
fiv  that  its  eoocave  upper  mabee  eoald  be  distiBetlT  felt.  Tberc  i 
ao  hniiae  oa  the  back  of  tbe  fiiRana,  aad  I  tboa^t  tbe  ftacture  I 
beea  prodnced  by  indirect  violence,  a  &U   oa  the  hand. 

,  nL  ziii  f^  S  i 


mfitUmt  4m  nkilai.   TWae  «f  Pam,  UTB. 

'VirtrT     Fnetmt  *»r  u\aa  ia  iknm  ahtw  DrittJ  in»W»iit  mit 
nrmUrhr  Zett«hriA  (mt  Our-  l^Ml;,  wuL  xniL  pl  BK. 
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Till'  only  aiit(tpsi('al  record  I  Imvc  f'i»imd  is  one  Ijy  Marclmnd,'  and, 
lunl'itrtuiKitL'lv,  it  is  not  oiilircly  t-lear.  It  is  htateil  lliut  tlie  t'.xti'rnal 
[lateral  liiranu'nt  was  turn,  the  ulna  was  Urokt'ii  in  its  ii])[)cr  third,  and 
f-tlie  liead  of  tlie  radius  was  displaced  tu  the  outer  side  of  the  ejtieun- 
Jylc;  the  annular  ligament  was  iiiitorn,  biit.  "  iio  longer  surroiindetl 
the  neck  of  the  radius ;  it.  seemed  rather  to  embracre  the  radial  capsule 
ucupule,  head  '.'),  and  the  radius  seemed  to  iiave  escaped  helow  it." 

l)orHer's  exin'riments  showed  that  the  parallelism  of  the  radius  and 
fthe  lower  fragment  of  the  ulna  was  [(reserved,  with  produftioii  4if  an 
langle  in  the  ulna  at  the  point  of  the  fracture  ;  the  amuilar  and  anterior 
Iligamcnts  were  torn.  The  limb  was  shortened,  and  crepitus  was  per- 
iceived  on  handling  it.  i'linically,  a  prominent  feature  is  tiie  niarUiit 
JBwelling  at  the  elbow,  due  in  part  to  the  displaccnrent  of  the  radius 
[and  in  pnvt  to  inflauiinatory  reaction.  The  disphieeuient  of  the  radius 
I  is  usually  forwiu-il.  sometimes  forward  and  inward,  forward  and  out- 
|ward,  ur  <lireetly  outwani. 

Among  the  complications  were  oKsorved  subluxation  of  the  lower 
lend  of  the  idna,  wound  of  the  integtitneiit  either  hy  the  direct  action 
lof  the  causative  violence  or  from  within  outward  by  the  end  of  the 
jfragment,  making  tlu'  fnicture  compound,  fracture  of  the  c|)icondyle 
[cr  extcrmd  condyle,  and  more  or  less  paralysis  ol'  the  extensor  nmseles 
lof  the  wrist  and  lingers  due  to  stretching  or  rufiture  of  the  niu.sculo- 
Ispiral  or  posterior  interosseous  nerve. 

The  prognosis  is  good  if  the  displacements  are  promjitly  corrected; 
land  even  if  the  dislocation  of  the  radius  j)crsiste  the  restoration  of 
[function  may  be  nearly  comjjlete. 

On  the  other  himd,  tailure  of  union  of  the  fracture  has  been  noted 
UNorris"),  and  j)ersistent  extensor  paralysis  (Ddrfler). 

Reduction  in  recent  c^scs  has  been  easy  ;  the  most  suitable  method 
fa|>pears  to  be  traction  upon  the  extended  limb,  followed  by  direct  press- 
ure U[H>n  the  radius  aiul  then  by  flexion  of  the  ell»ow.  The  extended 
position  iluring  traction  is  desirable  in  order  to  avoid  the  interposition 
of  the  torn  anterior  ligjiment.  After  reduction  tlie  limb  should  be 
I  kept  flexed  within  a  right  angle,  and  midway  between  su|iination  and 
I  pronation. 

In  an  old  case  where  the  fracture  was  at  the  upjwr  end  of  the  idna 
(Plate  IX.)  I  made  reduction  by  open  arthrotimiy  from  behind. 


'  Marcliaud  :  Hull,  de  la  Suoiett  AiiatoiiiiqiU'.  1874,  p  (isO. 

'  Norris:  Anivricaii  Journal  of  the  Mudical  ScieuciMi,  vol.  xiii.  ]' 
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<lults,  wliicli  li:i<l 


■^ti'il  frotn  <-[ii!<]!uHi<l.  wprc  originally 
tliis  kiiiil,  ami  ihnt  tlic  lii'iul  liad  gradually  liccoiiio  (li-ijilsiccil    furilitT 
fi)r\v:ii'(l.     All    who  liiive  treatwl  oa.-se.H  iijjree  tliat   re<hi<;lioii    is  easil 
cflectcd,  iiriually  by  siipiiiiUioii  ;  smne  add  flexion  of  tiie  ellwtw. 


DISLOCATION  OF  THE  HEAD  OF  THE  RADIUS  WITH  FRACTUEB 

OF  THE  ULNA. 

Tlie  coiticidfjiu'e  of  a  fracture  of  t\u;  ,-<haft  of  tlic  ulna  with  disloca' 
tion  nf  tlifheadof  the  radius  is  not  infrtMnieiit,  and,  since  the  discove 
of  oitluT  of  tlifi   two  injuries   may   k-atl   the  surijeou  to  overlt»ok  tl 
utluT,  (lie  j)<)s.sil)ility  of  the  cwxistLMice  simuid  always  lit-  borne  in  mind. 
M!dt:;'aij;ne  attaehcil  so  niiieh  iiiijiortuiiee  to  this  warning  that  lie  forniu- 
lateil  ;uid  ilalii'ized  tin;  followinix  two  n-cuiniucndationri  : 

1.  Ill  any  fracture  of  the  ulna  alone  look  for  a  dislocation  of  the 
radius.  ^^ 

2.  In  ('.very  fracture  of  the  forearni  in  whieh  the  swelling  pxtendj^H 
above  tiie  elliow,  retneruiier  thai  siin[»!e  fi'aeiure  is  r.irely  accompauie«I^i 
by  so  nntfli  swi'liiu'r,  and  can'fnlly  explore  the  artienlatioii. 

To  coinptete  the  warninir  a  third  precaution  slwuld  be  adde<l,  namely, 
that  in  every  disloealiun  of  the  head  of  the  nidius  aione,  fracture  of 
tlie  ulna  should  be  sought  for. 

The  eoniplieation  has  reeeived  the  attention  of  most  sy.steraati 
writers  upon  disloejitions.  and  has  hc^en  made  the  snbjeot  of  mono 
graphs  liy  Malgaigne,'  (ireiner,-  and  DiVrHer.''  The  latter  onjloctod 
nineteen  eases,  lint  the  injury  a[i]iears  to  be  of  more  frecjnent  occur- 
renc<?  than  this  fact  would  indicate,  for  Malgaigne  saw  four  eases,  vooj 
Pitha  two  or  thre«',  and  iKirHer  reports  four  <;ases  from  the  ])ractioe  of 
the  surgeon  under  whom  he  was  .serving.  I  have  seen  at  least  ten. 
(Plate  IX.,  fig.  1.) 

The  cause  in  a  certain  number  of  ca.se.s — five  of  Porflcr's  nineteen — 
has  been  direct  violence,  as  the  kick  of  a  horse,  received  upon  the  inner 
or  inner  and  [tosterior  aspect  of  the  upper  part  of  tiie  ulna,  first  l)i-eak- 
ing  that  bone  and  then  tlriving  tlie  iiend  of  tlie  radius  forward  and 
outward  from  its  place  ;  in  others  it  has  been  a  fall  upon  the  arm,  and 
it  is  uncertain  whether  the  ulna  was  broken  liy  direct  or  indirect  vio- 
lence. In  (icrdy's  case  the  [latietit  declared  that  he  fell  n|x>n  his 
exteiuled  hand  ;  and  in  one  that  cami;  nndcr  my  care  in  August,  1885, 
the  patient,  a  lioy  seven  years  old,  had  liillen  from  a  Wiigiin  and  sus- 
taitie<l  a  einnfiomid  fracture  of  tlie  ulna  at  its  nii<hlle.  the  wound  in  the 
skin  being  in  the  centre  of  the  anterior  aspect  of  the  limb  and  having 
been  produced  from  within  outward  by  the  sharp  end  of  one  of  the 
fragments;  the  radius  was  displaced  forward,  upwani,  and  inwurtl  so 
far  that  its  concave  np|>er  suriiice  coithl  be  distinctly  felt.  There  was 
no  lirui.se  on  the  back  of  the  forearm,  and  1  thonglit  the  fracture  had 
been  produced  by  indirect  violence,  a  fall    on  the  iiand. 

'  Mnlgaiano:   lU'Vue  ui/'iiiou'liinirRicali'.  vol.  xiii   jip.  W  mid  90. 

'Greiiier:  Rwht-rclies  siir  hi  liixutiiiii   du   roditin  que  comjiliijup  !a  fracture  da  tien 
snpi'riciir  du  mliilus.    Tliise  di-  Puris.  1878. 

'  IVirllrr :   Kmrtiir  dcrolciH  in  ilirc-ui  <ilx<reii  DritU-l  combinirt  init  LuxstioD  dcs  Radios;] 
Ucutsi'hc  Zeitscliril't  fiir  I'tiir..  1SS«,  vol.  xxiii.  p.  'Xi6. 
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The  only  aiitnpsifal  recnrd  I  have  iiniiid  is  one  by  ArarcliaiKl,'  and, 
unfortunately,  it  is  not  entirely  clear.  It  is  wtated  that  the  external 
lateral  ligament  was  torn,  tlie  ulna  was  broken  in  its  ui>|)er  thini,  and 
tiie  head  of  the  nulins  was  displaeed  to  the  outer  side  of  the  epieon- 
dyle  ;  the  annular  ligament  was  untorn,  but  "no  longer  surrotindetl 
the  neck  of  ihc  radius;  it  sei-ined  rather  to  embrace  the  radial  capsule 
(eu)Uile,  iiead  '.'I,  anil  the  nidius  seemed  to  liave  escaj)ed  below  it." 

Itorller's  e.\[ieriments  showed  that  the  parallelism  of  the  radios  and 
the  lower  iV.igmeiit  of  the  nltia  was  pre>ervi'il,  with  prodnelion  of  an 
angle  in  the  ulna  at  the  jvoint  of  the  fracture  ;  the  atrnidar  and  anterior 
ligaments  were  lorn.  Tlie  limb  was  shortened,  and  crepitus  was  per- 
ceived on  handling  it.  Clinically,  a  prominent  feature  is  the  markinl 
swelling  at  the  ell)OW,  due  in  part  to  the  dis[dacetiient  of  the  radius 
and  in  part  to  iiiHaniniatory  reaction.  The  disphieenicnt  of  the  radius 
is  usually  forward,  sometimes  forward  and  inwar«l,  forward  and  out- 
ward, or  directly  outward. 

Among  the  eom]>lieations  were  observed  subluxation  of  the  lower 
end  of  the  ulna,  wound  of  the  integtiment  either  by  the  direct  aetit>n 
of  the  causative  violence  or  from  within  outward  by  the  end  of  the 
fragment,  making  the  fracture  compound,  fracture  of  the  epieondylc 
or  external  condyle,  and  more  or  less  paralysis  of  the  extensor  muscles 
of  the  wri.st  and  lingers  due  to  stretching  or  rupture  of  the  niu.sculo- 
spiral  or  posterior  interosseous  nerve. 

The  prognosis  is  gowl  if  the  displacements  are  promptly  corrected ; 
and  even  if  the  dislocation  of  the  radius  jwrsists  the  restoration  of 
function  may  be  nearly  complete. 

On  the  other  hand,  failure  of  union  of  the  fracture  has  been  noted 
(Norris"),  and  persistent  extensor  paralysis  (DiirHer). 

Reduction  in  recent  eases  has  been  easy  ;  the  most  suitable  nieth(Kl 
appciirs  to  be  traction  upon  the  extended  limb,  follow  eil  by  direct  press- 
ure upon  the  radius  and  then  by  Hexion  of  the  elbow.  The  extended 
position  during  traction  is  desirable  in  tirder  to  avoid  the  interpor.ition 
of  the  torn  anterior  ligament.  After  reduction  the  limb  siiuidd  be 
ke|»t  flexed  within  a  right  angle,  and  midway  between  supination  atrd 
jircuiation. 

In  an  old  case  where  the  fracture  was  at  the  u[iprr  end  of  the  ulna 
(Plate  IX.)  I  made  reduction  by  open  arthrotomy  from  lieliind. 

'  Murchand  :  Riill.  do  la  S<HMet6  Anatomiqtu-.  Is74,  p  (>SU. 

'  Nurriti:  Americau  Juurual  of  the  Medical  Svieiiuoi,  vol.  xxxi.  p.  -.20. 
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DISLOCATIONS  OF  THE  ELBOW.— (Continued.) 

Treatment  of  Old  Dislocations — Congenital  and  Pathological  Dislocations. 

TREATMENT    OF    OLD    DISLOCATIONS, 

The  loss  of  mobility  in  old  dislowitions  of"  tiie  elbow,  especially  of 
the  ba<'kw;inl  ones,  is  often  !<o  fireat  that  tlic  disability  is  serious  ;  the 
patient  is  imnlde  to  briny;  tlie  Land  to  tbe  head  or  ehest,  and  is  able  t«.> 
use  it  only  in  iho  an-  of"  a  circle  wliose  nnliu.s  is  nearly  e(pial  to  the 
length  of  the  exlemlrd  limb,  and  lie  may,  in  addition,  pos.ses.s  only  such 
rotation  as  ran  be  efTeftcd  by  inoveinents  at  the  shonlder.  Although 
8iiccessfnl  atteni|its  to  reduce  disliications  of  several  niontiis'  standing- 
were  oecasiiiuully  re[>urte<t.  yet  failure  was  tiie  rale,  and  the  only  means 
of  allcviatiirjr  the  cunditions  were  fracture  of  tlicolecninon  and  excision 
of  the  joint,  operations  which,  wliile  they  increased  the  range  of  mo- 
tion, brouglit  with  tiu'm  disadvantasjes  of  their  own,  nuch  a.s  loss  of 
active  extension  and  lack  of  solidity,  which  tlisinelined  the  surgeon  to 
offer,  and  the  patient  to  acccfit  them. 

Considei-ation  of  the  anatomo-patholoirical  conditions  of  an  old  unre- 
duced iiackward  dislocation  not  only  fully  ex]ilains  the  difficulty  of 
eU'eetiug  rednetinn,  but  even  makes  it  ap[>ear  surfirising  that  riKluction 
should  ever  have  been  satisfactorily  actximplished.  The  overriding  of 
the  iiones  along  the  liaek  of  the  hniuerus  lea<ls  to  the  formation  of 
new  i;icatricial  bomls  lM'tvve<'U  the  olecranon  and  the  hunierns  and  to 
the  estai)lishnicnt  of  new  attachiuciits  by  the  torn  lateral  lig:uiients  so 
far  above  ami  behind  the  centre  of  motion  of  the  old  joint  that  almost 
no  flexi(m  is  possible  without  their  rupture  or  elongation,  and  the 
return  of  the  Ixjnes  to  their  place  can  Ik-  effected  only  after  a  far  more 
extensive  nipture  of  these  soft  ]>arts  than  that  which  .nocompaniiHi  the 
dislocation.  In  attempting  to  rupture  these  bonds  by  forced  tiexion 
the  Curcartn  is  used  as  a  lever  the  I'tilcrum  of  which  is  sitiiatefl  on  the 
uhia  bi'low  the  coronoid  |iroc(>ss,  jiiid  the  rupturing  sfniiu  is  excrtod 
tlirough  the  olecranon  upon  the  ligaments  ami  adhesions  connected 
with  it,  and  it  is  not  to  be  won<lered  at  that  this  |iroce.ss  should  so  fre- 
quently have  been  broken  in  the  manijiulation.  In  addition,  the  greater 
sigmoid  cavity  very  promptiv  fills  with  cii'atricial  tissue,  partly  of  new 
formation  and  partly  fnrni>lied  liy  the  upi«>r  part  of  (he  p()sterior  por- 
tion of  the  capsule  which  slips  in  between  it  and  the  back  of  the 
humerus  and  permanentiv  occn[>tes  the  concavity  which  shoidd,  after 
reduction,  embrace  the  trochlea  ;  this  pad  of  tissue  is  found  so  firnjly 
uniterl  to  the  cartilage  of  the  olecraiKHi  that  its  removal  in  the  reported 
arthrotomies  has  required  the  use  of  the  knife.     The  adhesion  of  the 
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oapeiile  to  tlic  artinilar  siirfanc  of  thf  front  of  the  trochlea  and  the 
»'ai)it<'llum  has  not  licuii  fitiind  to  he  so  ol<)l^e,  ainl  tlie  cartilage  of  their 
surfaces  has  lioeii  found,  even  after  the  lapse  of  several  months,  almost 
entirely  unaltered  in  appearance. 

Fnrthenuftre,  the  injurk-  is  common  in  the  youup:,  in  whom  theosteo- 
gcnie  jirnver  itf  tlie  periosteum  is  preat  and  in  whom  the  epiphyses  are 
still  irrowin;,'.  The  efl'ectof  the  injury,  especially  if  the  periosteum  is 
stri|>|ieti  ii|i,  is,  therefore,  to  produce  new  formations  of  lione  around 
the  joint  which  contriict  adhesions  with  tlic  other  iHincs  or  niecliaiiically 
interfere  by  interposition  to  prevent  the  reduction  of  the  dislocntion  ; 
and,  further,  the  ej>iphysis  of  the  humerus,  relieveil  of  the  pressure 
normally  exerted  u|)on  it  hy  the  radius  and  ulna,  j:;rfiws  more  ni|»idly 
and  irrej^ulai'ly,  and  its  articular  surface  may  thus  lose  its  siiajie  iuul 
become  unfit  to  receive  the  others  apiiu.  This  deformity  In'  exafrpcr- 
ated  growth  has  been  es|K'eially  notice*!  in  the  caiMtellum  (see  I'dlhnhifj- 
k-iil  (iiiit  VungcniUil  Dixlucutions),  the  extension  being  downward  and 
forwanl. 

These  changes  are  clearly  incompatible  with  sucr'cssful  reduction  by 
the  means  ctnployed  in  fresh  case.-,  even  if  the  force  employed  be  siiHi- 
cient  to  ru|»ture  the  adhesions  and  briiig  the  Iifincs  down  to  the  [irnpcr 
level.  It  is  true  that  successes  have  beni  occasionally  re|>orted,  but  the 
reports  rarely  go  Ix^yond  the  stiitcmeiit  that  reduction  was  accoinplislial, 
and  they  leave  tlic  sidiseqiient  history  of  the  ease  and  degree  of  re- 
establish uient  of  the  fimctions  unrecorded.  Until  (piite  recently  the 
only  methods  employed  liave  been  forcible  !ittem|)ls  to  reduce  by  trac- 
tion and  tlic  breaking  of  adhesions,  sometiiucs  aided  by  subculaucous 
division  of  the  tendon  of  the  triceps,  or  of  adhesions  on  the  sides  and 
back  of  the  joint,  increase  of  the  rnuge  of  motiiin  by  the  same  means 
without  reduction,  reduction  after  fracture  of  the  olecranon  by  f<uril)lc 
flexion,  and  excision  of  the  joint. 

.\lbert  sjiys  that  Liston,  more  than  forty  years  ago,  successfully 
rediii-cd  an  old  di>|(ieation  after  subeutaue<ius  division  of  all  lense 
bauds,  au<l  that  in  1S47  libuidiart  successfully  ](ra<'tisc<i  arthrotomv 
in  a  similar  case,  making  two  lateral  incisions,  and  dividing  through 
them  all  the  adhesions  that  oppnsetl  reductif)n.  This  case  appears  to 
have  been  entirely  lost  sight  ot',  and  it  was  not  until  thirty  years  later, 
in  1879,  thiit  Trendelenburg,'  in  a  j)aper  recommending  t«'in]ioniry 
division  of  the  olcci-anon  to  facilitate  o|K'rati»ins  u|ton  the  cllinvv-joint, 
reported  a  cas(>  ot"  incomplete  out\\ard,  or  outward  and  bai'kward,  dis- 
location of  both  bones  with  avulsion  of  the  epitrocldca  which  he  had 
treated  by  making  an  incision  ahmg  the  tendon  of  the  biceps,  and  chis- 
elling away  enough  bone  from  the  lower  end  of  the  himierns  in  front 
of  the  coronoid  jiroeess  to  allow  flexion  to  a  right  angle  ;  the  result  was 
goo<l  to  that  extent.  A  little  later  Volker*  reported  a  case  of  incom- 
plete outward  dislcK'ati<m  of  the  left  elbow  of  six  months'  standing  in 
a  boy  thirteen  years  old,  in  which,  after  division  of  the  olecranon,  he 
had  ilivided  the  adhesions,  dissected  away  the  new  tissues  in  the  sig- 
moid fossa,  and  had  then  been  able  to  re<!uce;  as  the  change  in  the 

'  Trciidok'uhiirK:  Archiv  fur  kliii.  f'liir.,  ISTii.  vol.  itiv.  p.  790. 
»  Vollccr:  D«at«clio  Zeitsclirift  fiir  C'liir..  18S0,  vol.  xii.  p.  541. 
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shape  of  the  bones  favored  recurrence  he  removed  the  head  of  the 
radius.  His  incision  was  I'-sliajn'il,  the  sides  extending  along  the 
borders  of  the  triceps,  and  the  bottom  of  the  U  crossing  tlie  olecranon 
at  the  |>oint  wlierc  it  was  to  l)e  divitled.  The  j)osition  of  the  limb 
(anclivlosis  in  aliniist  complete  extension)  and  tlie  evidences  of  serious 
pressure  ujwn  the  idnar  nerve  were  important  factors  in  the  <letermi- 
nation  to  oj>crate.  He  was  so  pleased  with  the  result  that  he  looked 
forward  with  confidence  to  the  adoption  of  the  method  in  all  old  dis- 
locations willi  much  disihility. 

Trendelenliursj; '  [iromplly  claimed  priority  in  tlie  suj^gestions  of  pre- 
liminary division  of  the  olecranon,  and  reported  a  case  of  backward 
dislm^tion  of  both  bones  of  eight  weeks'  standing  successfully  treated 
in  the  same  manner.  His  incision  was  a  curved  transverse  one,  llie 
ciinvexity  directed  u|>ward,  crossing  the  median  line  well  alwve  the 
olecranon,  and  the  rta|>  was  tlien  dis.sected  and  refleetetl  downward  to 
the  point  at  which  tlie  olecrauon  was  to  be  divided  ;  this  division  of 
the  oleeninen  was  done  witli  a  cliisej.  Hecause  of  dilhculty  in  bringing 
the  ojecnnion  ilowu  the  limb  was  dressed  in  extension,  i>ut  after  the 
nineteenth  <lay,  vvlien  the  wound  was  healed,  the  jMJsition  was  gradu- 
ally changed,  and  four  weeks  later  the  juint  cmdd  Ik>  Hexed  to  a  right 
angle.     Tlie  okvpanou  rcuiiiteil  solidly  in  this  citse  and  in  Volker's. 

Ill  l.MSo  Nieiiladitni  -  |iublished  a  short  pa|)er  on  the  application  of 
arlJirotomy  to  old  dislocations  of  various  joints,  and  included  in  it  the 
report  of  two  cases  in  wiiicii  he  had  practist^d  it  at  fhe  elbow.  Tlie 
first  ease  was  an  almost  conijilete  outward  dislocation  of  the  left  ell)ow 
in  a  lad  sixteen  years  old,  which  tiad  existed  for  eight  months;  the 
epitroclilea  was  broken  oil'  am!  drawn  under  the  trochlea;  the  limb 
was  ill  extensifm.  Hi-xiim  was  entirely  lust,  but  rotation  was  pn;serve<l. 
An  innisioii  eigiit  centiiuetres  lung  was  made  in  front  along  the  inner 
border  of  the  trochh'a,  and  through  this  the  fractured  epitroclilea  was 
removed  ;  a  second  incision  of  the  same  length  was  made  on  the  outer 
side  of  the  juiiit  llinnigli  which,  after  removal  of  a  small  pie(;e  of  l>one 
that  had  been  hriikeu  ("roin  the  eiiiulvles,  the  soft  parts  were  sejiarated 
from  the  radius  and  the  hiiiiifrus  :  then,  through  a  longitudinal  cut 
made  in  the  tendon  of  the  tricejis,  the  adhesions  lietwecn  the  olwranon 
and  the  back  of  the  humerus  were  .separated,  and  the  bones  were  then 
easily  restored  to  place.  The  wound  healed  after  slight  suppunition, 
pa.ssive  motion  was  heguii  after  the  third  week,  and  the  jiatient  was 
dismissed  after  seven  and  a  half  weeks  with  the  elbow  Hexe<l  and 
niovai>Ie  through  an  are  of  ii'i  or  4t>  degrees.  Nine  months  later  he 
wrote  that  he  could  Hex  and  extend  the  joint  freely,  but  that  rotation 
was  not  quite  so  free. 

The  second  jiatient  was  a  large,  j>owerful  man,  forty-one  years  old, 
with  a  backward  dislocation  that  had  existetl  for  six  months.  The 
limb  was  almost  completely  exleiided  and  immovable;  there  was  some 

jwssive  rotation.     Tl Iccniiioii  was  situated   unusually  high.     Two 

lateral  incisions,  each  sixteen  centimetres  long,  were  made;  through 
the  first,  over  the  outer  condyle  in  front  of  the  head  of  the  radius,  the 

'  Treiid(UMil)iiri.' :  (Vulrulhliitt  fur  Cliir.,  1880,  p.  833. 
■  Niculadoiii  :  Wiener  med.  WocUcuschrifl,  1885,  p.  788. 
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soft  parts  were  s('|)aratc(l  fiuin  tiir  Ihur',  Ifuviiig  tlio  ju'rinstcum  iiiulis- 
tiirlii'il,  into  tlio  trucliU'ii  iiinl  iiljovf  the  fossil  iroclilcaris  in  tVoiit  anil 
l)fliin<i  ;  througli  the  secoiul  inciiiion,  on  the  inner  side  of  the  elbow, 
tile  flexor  nitiSL'les  were  cut  away  close  in  front  of  the  ciiitnK-hlea,  and 
the  separation  of  the  soft  parts  from  the  Uoiies  eompletcu.  The  greater 
signmitl  cavity  was  fniiii4  (illccl  with  hanl  eicatrieial  tissue,  whieh  was 
cut  ami  sf3-apecl  away  after  separation  ot'  the  po.-teriur  attaehttuiit  of 
the  orhieiilar  ligament.  Kcduction  was  then  easily  made.  Recovery 
took  ](Iace  witlioiit  incident,  and  the  patient  was  dismissed  at  the  end 
of  four  week.s,  the  wounds  lieing  alnmst  healed.  There  wa.s  good  active 
rotation,  but  very  little  fle.xion  ;  passively,  there  was eornplete  extension 
iUid  Hexion  to  a  i'if;ht  anple. 

In  ISKt;  I  ojierated  upon  a  five- months'  hackwanl  dislocation  in  a 
jrirl  eleven  years  old  hy  an  incision  on  the  oiiler  .side  and  division  uf 
the  olecranon.  My  attention  had  l»cen  attracted  hy  a  nias.s  ^^f  lioiie 
attached  to  the  hack  of  the  hnmeriis  and  cappinjr  the  heatl  of  the 
radius,  which  I  believed  to  be  of  new  formation  and  to  re((nirp  removal. 
The  conditions  founil  on  exjwsiire  (Fig.  2ll7j  eonfirnied  this  opinion  ; 

I'la.  297. 


New  formation  of  l>onc  on  an  old 
unru<luce(l  diiiU>cattuu. 


Kcsult  I't  iifK'niUvc  reduction  of  eld  rli^l•)c•«tlcln. 


the  mass  was  out  away  and  the  disl^^«^(ion  was  re<liiced.  The  case  is 
given  in  detail  in  the  AVir  York  }fafir<i/  Juiinidl,  April  '2,  1887.  The 
result  was  not  satisfactory,  recurrence  having  taken  place  under  the 
dressing.  The  information  thus  gained  fixed  my  attention  upon  the 
im|i<)rtiiiice  of  the  tnass  of  new  hone,  the  formation  of  which  I  attrib- 
uted to  the  stripping  up  of  the  periosteum  from  the  back  of  the  con- 
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dyle  by  the  ilisplactHi  lii'a<l  nf  tlie  rfidius,  eiiiiblecl  me  prn|)erly  to 
estimate  tlie  difficulties,  ami  em-iHifn^ed  iiu'  to  operate  in  otiier  coses. 
In  1891  '  I  rc'portwl  seven  ailditional  eases,  in  five  of  wiiicli  I  had 
operatetl  witii  good  residts.  I  have  sinee  i)]ierat<Ml  upon  sevenil  otlier 
cases;  the  results  have  all  been  tlexiim  within  a  rij^iit  angle  an<I  exten- 
sion varying  from  120  to  170  degrees,  and  preservation  of  rutation 
(Figs.  298,  299). 

The  opeiiition*  is  tloiie  by  a  long  Incision  on  the  outer  side  ox|M)sing 
the  head  ot'  tin-  nidiits  and  the  mass  of  new  bone;  die  latter  is  freely 
chiselled  away,  ami  the  caiiitelliiin  exposed  by  tree  division  of  the  soft 
parts,  keeping  the  knife  at  a  little  distanee  from  the  bone  bi>  as  not  to 
datnage  the  periosteum.  Through  the  incision  the  sigmoid  fossa  is 
cleared  of  fibrous  tissue.  A  second  incision,  about  four  inches  long, 
is  tiicn  made  on  the  inner  side,  curving  close  behind  the  epitrochlea  or 
its  site,  the  ulnar  nerve  is  drawn  forward  and  the  olecranon  freed  ;  if 
tlie  epitrochlea  has  been  broken  off  ami  displace<l  upward  and  bacU- 
\vard  it  nui-t  be  ilctached  from  tiie  hmncrus,  preserving  its  relations 
with  the  lateral  ligament.  The  cleaning  of  the  sigmoid  cavity  is  then 
completed.      If  the  attaclinieiits  of  the  olecranon  to  the  back  of  the 

Fio.  299. 


Hi'«iill  iif  "|>enillvo  rc.lucllmi  ol  old  dislocation. 

humerus  have  been  thorunghly  <lividetl  re<luction  can  now  be  easily 
made  and  maintained,  unless  the  disl<H>ation  has  existed  so  long  that 
the  fle.\<tr  mns<'les  of  the  luuid  have  become  permanently  shortened,  in 
which  case  they  must  be  partly  divided  close  to  the  hiimerii.s. 

\'amossy  ^  reported  Xicoladoni's  experience — nine  cases  snccessfully 
ticatcMl  by  arthrotomy  between  1886  and  ISilO.  Kunn'  reports  Maydl's 
e.\|icrii'nce  of  five  cases  treated  by  i-esection  and  one  by  arthrotomy; 
and  Ilelferich'  reports  two  cases  successfully  reduced  by  the  aid  of  two 
latenil  incisions. 

In  old  incomplete  outward  lateral  dislocations  little  is  to  be  ho]>ed  for 
from  Ibrcltik'  siiboitain'otis  rnpttiri'  of  the  adhesions,  for  the  common 
interposition  ni' tlie  i'nict tired  e|>itrochli'a  cannot  thus  be  overcome,  and 
the  ]iriilial>ilities  are  decidedly  against  the  success  of  an  attempt  to 
remove  by  this  means  the  cicatricial  obstacles  on  the  inner  side.  The 
choice  lies  between   improving  the  attitude  by  forcible  flexion,  if  the 

'  .Stinismi :  On  the  Treatmoiit   of  Old   I>islo«itions  of  the  Elbow,  New  York   Medical 
Juiirnnl.  ((ctolii-r  24.  1S91. 

'  Stiinson  :  Ol"  mlivc  Snr;:on'.  third  edition.  ISIiri,  p.  1,19. 
'  Vamoss.v  :  WiiMicrklin   Wocht-nwhrift.  Dcwnihi-r  II,  1890. 
*  Knnn  :  Iiitrrmit.  kllii    Riiii(Uc)iau,  SciiIi'IhIht  li,  1S9I. 
''  llt'irvrinli :  D<jut«(-liu  nR-d.  Wmliviischrift,  August  10,  1893. 
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tiniU  is  ex(cm!t'(l,  itml  artlircihiiny.  llic  iiit<'nial  iiu-ision  being  made  in 
iViiiii  of  tile  triK'lili':i  mtlioi"  tiuiii  u|ii>n  its  side. 

Ill  old  dislocations  of  the  radius  alone,  in  wiiirii  jiartial  nr  ciniiplt-te 
niii'tividriis  roii<ler.s  an  o|M'raliun  df^irabU',  the  oxanijiies  tjucttcd  in  tlic 
prt'cedin";  (•lia[>tur  may  survi'  a.s  gnides.  In  tiiosf  (•a>i's  in  wliicli  the 
diriliH'aliiiii  has  (icciinvd  in  c-liildhiMMl  and  has  been  I'oliowe*!  by  exu^- 
gerattd  jri'"vvtli  in  leiii-tli  ol'  tlic  radins  excisiun  of  it.-  head  i*  tlic  only 
snitable  operation,  and  in  other  eanes  it  is  probably  tiie  means  most 
liliL-ly  to  iin|)rove  function. 

Spieofrel '  lejvorts  a  case  of  di.sh)eation  backward  and  ontward  of  the 
head  of  the  radius  of  five  weeks'  standing  in  a  boy  six  years  ohl  iu 
which  lie  ellccted  reduction  :inil  oblaiiied  a  perfect  functional  result  by 
avthrotoiiiy  and  removal  of  a  portion  of  the  li;icU  of  (he  e*i()stile  that 
was  interpose<l  Itetwecn  the  head  of  the  I'adilis  and  the  iihiu.  lie  made 
an  anterior  ineision  along  the  edge  «if  the  siipinatur  loiigii.-.,  exposed 
the  nuisenlo-spiral  uerve  and  ith  two  bninches  and  drew  them  outward 
with  the  mitur  Hap;  by  this  means  the  ca[).-nle  was  iVeely  exposed  to 
view,  and  he  was  enabled  tit  see  that  ilie  rent  was  on  its  onter  --ide,  ami 
then  by  <lrawing  (he  head  nt'the  radins  outward  with  a  sharp  iiook  the 
tihstaele  to  iiHluetion  was  I'oiind  to  be  a  fold  of  the  [vosterior  portion  of 
the  c'jipsule  (jirubably  part  of  the  aiinnlar  iiganient)  inlerjiosed  Ix-tween 
the  radins  and  ulna,  and  lirndy  adherent  to  the  lesser  sigmoicl  cavity. 
After  having  liberated  this  f<.ilii  he  was  able  to  replace  liie  lieail  of  the 
radius  aiul  to  close  with  catgut  sntnres  (he  rent  in  llic  cnpsnle  except 
over  a  small  space  on  tlie  outer  side. 

lie  refers  to  a  ease  of  iiacUwaril  dislocation  of  the  head  of  the  ra«rni8 
in  which  he  obtained  a  similar  suecess  by  arthrotomy  and  .sejMirution  of 
the  capsule  from  the  U]vper  surface  of  the  radins. 

CONGENITAL    AND    PATHOLOaiCAL    DISLOCATIONS. 

Although  a  considerable  niiinber  ol' i-ascs  have  been  reported  as  con- 
genital dislocations  of  the  upper  end  id'  the  radius,  yet  in  all  of  them 
the  proof  that  the  <teforiuity  existed  at  biith  is  defective;  in  a  few 
it  was  noticed  at  "o  early  a  period  tliut  the  pmbabilily  of  its  eon- 
genital  existence  is  great  ;  in  others,  and  even  in  tho.se  in  which  botit 
radii  were  atfeeted,  the  displacement  (".tn  be  referred  with  eiptal  ]>lausi- 
bility  to  causes  ojieratiug  after  liirth,  and  the  aIt«'rations  in  the  Av.i\Vi 
of  tile  bones  to  the  eileet  of"  the  dis]»lacenient  and  the  i-liangc<l  fuiKv 
tiniial  conditions. 

To  the  l;J  alleged  cases  brieH\-  (pioted  and  analyzi'd  by  Malgaigne, 
9  of  which  are  (piotcd  iu  detail  by  (iurlt,"  may  be  afhled  several  that 
have  lieen  since  reporte<l,  those  of  Ilnniphrv,^  Havem,'  Mitscherlich,^ 
Allen,"   Hamilton.^    I'hillip.s."   I'ye-Smith,-'  Heelc,"'  and    Ilerskovits." 

'  .SprciincI  •  tViitrallilKtt  fiir  Chirurcic,  IstMJ.  ji.  l.'v'i. 

»  liuilt :   UiitriiKi'  i!iir  V<TKl<Mfh,  patli.  Aimt.  iter  (irlriikkranklwil*-!!.  18,^t,  p.  317. 

'  Iluiiipliry  :  Mo(lico-rhiriiri;io«l  Tninsarlioiin,  vol.  xlv.  p  a^ti 

'  H»yiMii  -.Hull,  (ic  lit  .Snrit-U'  .\iiii|i>iuiquc,  1S64,  \>.  TM. 

*  Mitsrlicrlicli :  .Arcli    fiir  kliii.  Cliir..  ls(i">,  vol.  vi.  )>.  21H. 

*  .\\\rn  :  Cilasjjow  Mi'ilinil  .loiiriiiil.  IflSO,  vol.  »iv.  p.  44.     '  iliiniiltaii :  !<«•.  cit.,  p.  88& 
"  Phillips  :  Brilinh  Mvilit-Al  Joiinml.  1SM3,  vol.  i.  p.  773. 

*  Pyr-Smifh  :  Ijinwt,  lHfi:t.  vol.  ii.  p.  W»a.  '»  lliflo  :  Lniicft,  1«8(1,  vol.  ii.  p.  249. 
"  Ui-rskovitH:  \Vii'i>i-r  nicil.  I'ri'Mi-.  Folinmrjr  I'J.  ISMti. 
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III  udditiiin  is  :i  cjise,  a  dislocation  forward,  observed  and  briefly  mc 

tioiu'd  l>y  Kroiiluin.' 

The  first  4  witi-  cxaniiTicd  post  murti'tii,  tlio  otliors  only  clinifallv. 
In  5  of  tliein  the  dislooatiuii  wa^  liackwimi,  in  ^  forward;  in  all  liotli 
nidii  were  dislocated.  nurn|>hry's,  Ilayem's,  Allen's,  an<l  Hersko- 
vit's  were  in  adults,  of  whom  no  previous  history  was  obtained!.  In 
Iltiniphry's  the  lower  part  of  tlic  left  ulna  was  lacking',  eviilently 
because  of  defective  development ;  the  rigiit  ulna  was  firmly  ancliy- 
losed  to  the  liiiinerus  nearly  at  a  rigiit  angle,  and  was  eight  inches  long, 
its  lower  eii<l  was  well  formed  and  was  on  the  usual  level  with  the 
radius ;  the  radius  was  also  eight  inches  long,  and  its  heiul  was  dis- 
placed upward  and  restwl  against  "  the  forejuirt  of  the  ridjje  that 
ascends  frr)ni  tlie  outer  condyle  to  the  shaft,"  it  was  somewhat  irregu- 
lar in  shapi',  and  its  extra  length  was  developed  in  it.s  shatt  and  not  in 
its  uri'k  as  in  several  of  the  other  reported  cases.  The  trochlea  of  the 
huiiieriis  was  imperfect.  The  displacement  upward  was  clearly  the 
result  of  the  elongation  of  tlie  nidius,  whatever  the  eau."e  of  the  orig- 
inal displacement  from  contact  with  tlie  ca])itellMm  may  have  been. 

MitsciierJich's  patient  was  a  girl  six  years  old  who  had  Ix-'cn  l^irn 
with  chitifoot  ;  hoth  elitows  were  deftirmed,  and  this  defect  was  thought 
alsi>  to  have  existeil  from  l)irth.  The  head  of  the  radius  coidd  be  felt 
ill  front  of  the  outer  fiaif  i)f  the  coronoid  priM'css;  extension  was  per- 
fect, hut  Hexion  was  limited  on  the  right  side  to  an  angle  of  70  degrees 
and  on  the  left  In  one  of  110  degrees;  Ixtth  hands  were  supinatetL 
Excision  of  tlic  left  t'lltow  was  done  by  von  Langeubeck  with  the 
object  of  increasing  i(s  r.ing<'  of  motion,  ami  tli<"  child  died  in  conse- 
quence of  the  operation.  The  speciineu  showed  that  the  trochU«r 
surface  of  the  humerus  was  narrowed  in  front  by  extension  ujwn  it  of 
the  exceptionally  large  circular  .surface  for  the  hearl  of  the  radius.  The 
articular  sud'aee  of  the  ulna  was  normal,  lint  the  radius  was  not  in 
contai't  with  it. 

Allen's  s[iei'imen  was  taken  from  tlie  bodv  of  an  elderly  man  with- 
out liistory.  Hothclhows  were  atl'ec 'ted  ;  llexi)pn  was  normal,  extension 
|)ossilile  only  to  a  right  angle;  rotation  was  entirely  lust,  the  limbs 
being  fixed  in  pronation.  Botli  iitdii  were  displaciKl  haekwani,  but 
only  tlie  left  elhow  is  described  in  detail.  The  specimen  was  not  pre- 
sented as  :ni  example  of  congenital  dislocation,  l)Ut  only  to  show  the 
changes  ett'eeted  in  the  hones  in  coiise(|iiencc  of  unreduced  disK)osit!on 
in  early  lite.  These  cliaiiges  modjlied  the  sha]H'  of  the  lower  end  of 
the  humcnis  and  of  the  radius.  Tlie  nidiiis  cro.s,sed  the  fnjiit  of  the 
ulna  and  was  united  witfi  it  by  bony  union  for  a  di.stanee  of  about  tJiree 
inches  at  their  iip[)er  part ;  below  this  j»art  the  shaft  of  the  radius  was 
mueh  thickened.  The  neck  of  the  r.idins  was  one  and  a  half  inches 
li>ng,  so  that  the  head  was  carried  well  n|»ward  beliind  tlie  humerus  on 
the  inner  side  of  the  o!ccninoii,and  this  overriding  was  further  iiicrc:i.se«l 
by  the  almormal  growth  of  the  external  condyle  dowiiwanl  and  out- 
ward, the  extent  dowiiwanl  of  the  growth  being  estimated  at  half  an 
inch.  The  tnx'hlear  surface  was  deformed,  niainlv  by  the  loss  of  nuich 
of  its  inner  lip.     The  olecranon  fo.ssj»  was  so  fiir  tilled  up  that  the  seiv 

'  Kroiilviu:  IJent4SClio  Cbirurgie,  l.ief.  W,  ji.  97. 
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turn  heUvwn  it  and  (lie  roninoic)  fo>Js;i  was  ono-tliinl  of  iiu  indi  tliick. 
Tlie  frliaft  of  tin-  iitii;i  w;is  siiitill  ;  its  liiwer  mil  wa.s  iKintiiil  aii«l  ]ire- 
servcnl  the  usual  rclaiions  wiili  ttic  railiiis.  Tlie  specimen  appears 
closely  to  resemble  tliose  of  ilie  earlier  cases  rep)rte<.l  by  Sandifort, 
rtiibois,  and  Venieiiil,  anti  has  us  much,  or  as  little,  reason  to  be 
tliought  cong<'nital  as  most  of  the  others.  It  is  of  value  in  the  intor- 
pretatioii  of  the  changes  observed  in  other  specimens. 

IlcrsUovits's  patient  was  a  man  twenty-one  years  old  ;  the  head  of 
each  nidiiis  w;us  displaced  backward  and  outward,  tiie  eupitelhiui  small. 
Flexion  was  nearly  complete,  extension  to  135  degrees,  promition  com- 
plete, supination  lost.     No  history  of  injury. 

For  details  of  other  cases,  see  (irst  edition. 

The  argutiients  upon  which  the  attriiaition  of  a  congenital  <'hanicter 
was  based  in  most  of  the  older  cases  and  in  those  of  IInm|»hrv  and 
Hayeni,  and  which  apply  e<)iudly  well  to  Allen's,  are  the  existence  of 
the  deformity  on  both  sides  and  the  changes  in  the  shape  of  tiie  artic- 
idar  emls  of  the  bones;  in  Hiuuphry's  and  in  Deville's  there  is  in 
addition  the  lack  of  the  lower  part  of  the  ulna. 

The  irregularities  in  the  bones  nuiy,  in  part  at  least,  l)e  fairly  attrib- 
uted to  the  change  iu  tlieir  relations,  especially  the  very  notable  one  of 
elongation  (jf  the  neck  of  the  radios  reporte<l  in  sevend  cases.  This 
is  iu  kecjiing  with  similar  instances  of  overgrowth  at  other  jminls 
whe^re  the  normal  conditions  of  pressure  have  been  lost,  and  with  llie 
coincident  elongation  <lownwartl  of  the  external  comlyle  of  the  hnmerns 
notiMl  ill  Allen's  case  and  in  one  of  K.  W.  Smith  fpioted  by  (jiirlt.' 
It  re<piires  only  that  the  displacement  should  occur  before  (he  growth 
of  the  skeleton  is  complete. 

The  only  recorded  cxise  of  dislocation  of  botli  bones  of  the  forearm 
at  birth  i.s  one  reported  by  Chau.ssier  and  tjuoted  l)y  Pingaud.-'  A 
young  woman  during  tbe  ninth  month  of  [ircgnaucy  felt  her  child 
move  so  vigorously  that  she  almost  lost  c(^n^eionsness.  The  move- 
ments were  repeated  three  times  in  the  course  of  ten  minutes  ;  lielivery 
took  place  normally  at  term.  The  chihl  was  weak  and  presented  a 
complete  dislocation  of  the  forearm  backward.  Malgjiignc  thought  it 
proiiablc  that  the  lesion  was  priKlnce<l.  not  In'  the  convulsive  aciion  of 
the  muscles,  but  by  the  striking  of  the  limb  against  the  wall  <if  the 
uterus. 

\  few  in.stances  of  disloc^ition  due  to  pathological  changes  within 
the  joint,  such  as  fungous  arthritis  or  relaxatitin  of  the  ligaments  in 
the  course  of  an  acute  illness,  have  been  n'|>(irteil. 

'  Oorlt :  Lor.  cit ,  p.  320. 

«  Pingaad :  Diet.  Eiivycliip^dique  de«  8c.  MC-d.,  »rt.  Coude,  p.  «!nfl. 
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These  dislocation.'!,  obscurely  mentioned  by  the  earlier  writers,  were 

first  (icsprilxMl,  ad'ordiiifr  to  ^^;ll^^«iglR^  in  1771,  bv  Di-sanlt,  who 
ri'piH-lfil  live  cases  and  .slid  he  lind  oltserved  ii  great  nuniluT  of  others. 
He  spoke  of  the  injurv  as  a  (lislocatiim  of  the  radiu.s,  but  Boycr  and 
Duinivtret)  |>referred  to  cjdl  it  a  dislncntioii  of  tiie  ulna,  and  their  choice 
has  been  generally  aeeepted  and  fullowed.  Itoth  Iniiimatk-  iunl  jtal/io- 
lof/ical  forms  liave  been  <lescribetl.  The  rejwirted  cases  are  com- 
paratively few  if  tlio.se  ea.ses  are  exeiuded  in  wliich  the  injury  is  a 
complication  of  a  fracture  <if  tiie  lower  end  of  tlic  nidiu.s,  anil  thoge 
injurie.s  observed  in  yountr  children  which  are  generally  thought  U>  be 
a  subluxation  of  the  head  of  the  melius,  but  which  .some  cfinsider  dis- 
locations of  the  lower  end  of  the  ulna  ;  few  surgeons  who  have  reported 
tlieir  experience  have  .seen  mure  tiian  a  single  casi^  Tillmanns'  (x>l- 
iected  4H  cases  in  addition  to  one  observed  by  himself,  of  wliioh  the 
dislocation  of  the  ulna  was  for\vui-d  in  iG,  backvvanl  in  IS,  and  inward  ^Jl 
in  9,  and  in  5  the  direction  was  not  stated  ;  but  in  3  of  the  first  gnwip,  ^| 
8  of  the  .second,  all  of  tlie  third,  and  1  of  the  fourth,  tliere  wa.s  also  ^^ 
fracture  of  the  radius,  and  in  4  others  the  ulna  perforated  the  skin  and 
there  is  reason  to  thiid<  the  radius  also  was  fractured.  Excluding;  the 
cases  coni[dicatcd  liy  fracturi'  and  including  only  ;i  of  iV.sault's  5, 
there  remain  12  disliH'ations  I'orward  ami  I U  backward  ;  to  these  may 
be  added  '1  backward  and  3  forward  seen  or  collected  by  Hamilton,  3 
forward  cidlected  by  Poinsot,  1  forward  of  my  own,"  1  forward  by 
Hoist,'  and  3  backward  by  Riillon,'  Horrocks,^  and  Berger,"  making 
a  total  of  these  two  varieties  of  20  fnrward  and  1.5  backward.  The 
reported  dislocatiuns  imv.ird  or.  more  strictly  spc^aking,  downward  and 
inward,  are  really  dislocations  of  the  iirokeu  end  of  the  radius  ami  the 
attached  carpus  upward  ;  to  these  may  be  added  al.so  the  few  cases  of 
<lislo<'ation  of  the  head  c>f  the  radius  (f).  v.)  in  which  the  entire  l)one 
has  been  displaced  upward  along  the  idua. 

Dislocations  Backward. 

The  cause   in   most  of  the  cases  tabulated  alxive  was  exaggerated 
pronation  of  the   wrist  ;  in  some  the  mecluuiism   is  not  indicated,  and 


'  Tillmatina  ;  Arcli,  Act  Hcitkuuile.  IST4,  vol.  xv.  p.  '249. 

'.Stirasoti:  New  Vurk  Mc<lkiil  .Toiinial,  Mnv  '2.5,  1889. 

•  Hol.'it :  Cputrulbl.  fur  fliir..  .luiie  'iO,  I.SSII.' 

'  Kidloii :  New  York  Mcdiwil  .loiirtml,  April  a.";,  IKltl. 

'Horroeks:  I..aiicet,  Juue -/T,  ISMl.  'Uerger;  L'Utiiun  M6d  ,  April  13,  1885. 
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in  otliors  it  is  nut  clear.  A  few  of  tlifni,  iVsiiiilt,  Dupes,  Rendu,  liave 
bomi  iiH'liidiMl  fitiier  by  the  surgeon  liiiiisclt'^Kcndul  or  liy  other  writers 
aniong  dislocations  of"  the  upper  end  fA'  the  nulius  hy  elongation,  and 
in  these  the  injury  was  produced  in  very  yomig  children  hy  traction 
MjKin,  or  forced  pronation  <»f',  the  hand.  Snnietinics  the  exaggerated  pro- 
nation has  been  efTeeted  hy  external  violence,  ;t.>  in  Hover's  ca.so,  in  which 
a  lad  engaged  his  hand  f>etween  the  spokesofa  moving  wheel ;  sometimes 
by  niusculiir  action,  as  in  one  of  I)esauit's,  a  washerwoiiian  who  was 
wringing  clothes,  or  in  one  of  Ivognetta's,  a  carpenter  who  was  drilling 
a  hole  in  a  plank  ;  Dalechamjt's  patient  was  bitten  at  the  wrist  by  a  horse. 

The  pathology  has  not  been  shown  by  direct  exannuation  of  either 
recent  or  ol<l  cjises,  and  the  only  experiments  Itearing  upon  it  are  tho.«e 
of  Goyraiid,  (|Uoled  in  t'hapler  XLVI.,  and  ihey  show  oidv  that  bv 
exaggerated  pronation  ihe  Irianguhir  fibro-cartilage  uniting  the  i-adins 
and  ulna  could  be  carried  so  fiir  forwartl  as  to  clear  the  end  of  the  ulna 
entirely;  he  did  not  sncceed  in  producing  by  this  means  a  dislocation 
that  wonUl  maintain  it,se!f  without  the  ai«l  of  pressure  upon  the  hand. 
It  seems  probable  that  in  the  clinical  cases  there  was  also  rupture  of 
the  posterior  r.idio-idnar  ligament. 

Symptoms.  The  hand  is  sligliily  or  markcilty  pnuiated  ;  its  ad<luc- 
tion  has  been  noted  by  .some,  and  diminution  of' the  transverse  diameter 
of  the  wrist  by  others.  P^lexion  and  extension  of  the  wrist  are  free; 
.supination  diHicult. 

The  ileforniity  consists  in  a  marked  projection  of  the  lower  end  of 
the  ulna  on  the  liack  of  the  wrist,  and  a  corres|Minding  de|tressioii  in 
front ;  the  ulna  may,  in  addition,  slightly  overlap  the  end  of  the  radius, 
so  that  its  axis  if  j>rolonged  downward  would  pass  to  the  middle  finger. 

In  connection  with  these  may  be  mentioned  a  nnitpte  case  rejiorted 
by  8chmid  '  <d'  disUicatiim  tif  the  nidins  forward  from  the  ulna  and 
carpus,  caused  by  a  fall  upon  the  hand. 

The  diagnosis  a|)])ears  to  be  easy.  Maigaignc  calls  attention  to  the 
danger  of  nustaking  the  cause  for  the  ctTect  in  old  ca.ses  in  which  the 
dislocation  follows  a  chronic  arthritis,  and  also  of  overlooking  an  asso- 
ciated fracture  of  the  radius. 

Reduction.  Reduction  has  always  been  readily  efFecfed  by  direct 
pressure  on  the  radius,  aided  sometimes  by  abduction  or  snjtiuation  of 
the  han<l  ;  occasionally  supination  alone  has  been  sufficient.  Even  in 
old  cases — sixty  days — reduction  has  been  easily  made. 

Recurrence  has  been  noted  in  three  crises.  In  one  of  Hamilton's  the 
dislocati<in  had  cxiste<l  twenty  years,  but  the  movements  of  the  limb 
were  jwrfect. 

Dislocations  Forward. 

Dislocation  of  the  lower  end  (d'the  ulna  forward  appears  commonly 
to  have  been  caused  by  direct  violence  actini;  in  ojipositu  directions  ujwn 
the  lower  ends  of  the  radius  and  ulna  while  the  hand  was  more  or  less 
supinated.  It  does  not  ch-arly  a]i)iear  that  the  cause  has  ever  acted  by 
carrving  the  niovemenl  of  supination  beyond  its  normal  limit,  although 
it  is  not  improbable  that  this  was  the  <;ase  in  one  or  two  instances, 

'Sclimid  :  C'»rreK|M>iidvnz-Blatt  d.  WiirtU-nibcTg  intl.  LandvcruinB,  Novemlwr  16, 1692. 
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No  post-niorteni  exaininntion  bus  l)ctMi  reported,  anil  the  patholo.^ 
of  tile  injury  «in,  tlifref'ore,  oiilv  lie  iiit'erretl.  I)esaiilt,  liowever,  met 
with  a  s()ccitiieii  of  an  i>li!  dislocatidn  in  tlie  cadaver  of  a  man  sixtj 
years  old  ;  tlie  liand  (-ould  not  lie  extendeii,  an<l  rotation  was  very' 
limited.  The  .sigmoid  luivity  of  tlie  radius  was  fille<l  with  cellular 
tissue;  the  head  of  the  ulna,  situated  in  fiimt  of  this  cavity,  rested  on 
a  sesamoid  bone  to  whieli  it  was  attached  hy  a  capsular  ligtiiuunt. 
Other  injuncs  had  contributed  to  the  loss  of  motion. 

In  an  entirely  iiitii|ue  ease    r«'[>iirttMl   Ity  Valleteau  '  the  dislocittion] 
wa.s  eonijiound.     The  patient's  forearm   had  been  caught  l>etween  the 
spokes   of  a    moving   wheel ;  the    ulna    |)rojected    twenty-eight  lineftl 
through  tlie  skin,  crossing  the  front  of  the  radiu.s,  whieh  ap{>e«rs  out] 
to  liave  lieeii  broken. 

Symptoms.  The  turearni  is  ]iartly  proiiated  i>r  in  varying  degreea ; 
of  supination,  the  wrist  flexed  <)r  exti'iided,  rotation  diflicult  an«i  ]i:iin-J 
fill.  The  lower  end  ol'  ilie  ulna  is  pnituiiient  in  front,  with  a  corre-J 
sjMjuding  de|iression  behind,  and  .sometimes  dis|)laced  toward  the  outer! 
side  so  that  it  overlajis  tire  front  of  the  radius  and  its  a.\is  is  dirfioted' 
ttiwani  (he  middle  of  the  hand.  The  radius  luainlains  its  rtdations) 
with  the  cnrjius.  In  my  ca.se  I  could  nut  ileteruiine  the  positiun  of 
the  trtangidar  til>ro-eartilage. 

The  diagnosis  is  easy,  but  .search  sliould   be  made,  as  in  the  preced- 
ing variety,  for  the  pos.sil)le  wiexistence  of  a  fnietuit?  of  the  radius. 

Tiie  best  niethwl  of  i-cdwlion  apfiears  to  l)e  by  direct  pressure  upon 
the  ulna  and  coiuiter-pre.s.siirc  on  tlie  radius. 


Dislocations  Inward  and  Downward, 

Dislocations  inwanl  ant!  downward  have  been  observed  in  eonneol 
tion  with  fnictiire  of  tiie  radius  or,  very  nireiy,  with  dislocation  of  its] 
up|KT  cm],  and  are   to   be  deemed  coiiijilications  or  incidents  of  the 
otlier  and  more  important  injury. 

Ill  like  manner,  the  serious  complication  of  perforation  of  the  skill  I 
by  the  ulna  has  occurred  only  once  except  in  connection  with  fracture 
of  the  nidiiis. 

f'lifhoht/wal  dUhciitioiiH  have  l>een  reported  as  the  conscqiienec  of  i 
chronic  sn[ipunitive  arthritis  and  also  of  non-snitpnrative  arthritis 
provoki'd  liy  a  sprain  or  by  a  fracture  of  the  radius.  Possibly  the 
ca.sc  reported  by  itogni'tta,"  of  a  negro  who  snd'crcd  from  an  habitual 
dislocalitni  of  the  ulna  backward  gradually  jiroduced  by  the  cHbot.s  of 
his  occupation  as  a  woodsawyer,  belongs  in  this  category,  the  ligaments] 
having  beronie  relaxed  in  eonser|nence  of  an  arthritis  set  up  by  the 
eoitstairtly  repeateil  mechanical  violence  of  the  movement. 

DISLOCATIONS  OF  THE  RADIO-CARPAL  JOINT. 


These  disliH'atiuus,  long  thought  to  be  comnion  because  fracture  of ' 
the  lower  end  of  the  radius  was  habitually  supposed  to  be  a  disloca- 

I  Va1let<-nii  :  linz.-Hc  Mi-ilii'aK-,  IS.'lfi,  p.  a"iO. 

'  R<iRiii'tt«  .   Archives  irin-  <!«  Med.,  1834,  vol.  v.  p.  396. 
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(Ion  iiiilil  Ditiriiytrcii  I'lirccil  :i  n-t^ufjiiitidii  of  tlio  error,  \\w  now  known 
to  Ik;  of  infroiiucnt  oirurrunw.  I)u[>uytrfn,  in  \\w  vigin-  of  (lis  cor- 
rt'ctiijn  of  tlu,'  error,  went  to  the  otlicr  extreme  and  proiionneed  tliem 
unknown  or  of  very  irreat  rarity,  and  tliis  sisserlion  li;i.-  e<ilured  tiic 
iieiK  ral  iipininn  eonecrninfi  tiieir  fremieney  even  to  (lie  |>i<^eiit  time. 
The  stalisiirs  that  ha\x'  siiiri'  Ix'en  eoheeted  are  not  entirely  triist- 
worlhv,  |K'ihaj>s,  fnr  tlie  error  in  diujjiKisis  a[i|i('at>  f^till  (o  he  made 
and  not  all  re[M>rted  cases  ean  he  uuhesitatinjrly  aeee|iled,  lint  there  is 
reason  to  think  that  the  nirity  i,s  not  very  j;reat,  and  there  are  enoii^:h 
well-anth<'utieated  eases  to  make  it  jiossilde  to  tnu-e  a  jrenend  de.-eri]i- 
tion  of  the  injury.  MalL^'iiiiiie  cnlleeted  1-1  eases,  8  of  haekward,  ti  ti\' 
tiirward  dislocaiion.  I'arker'  ciilleete<i  ,'};;  eases.  '!'•>  haekward  and  10 
ft)r\vard.  Tillmanns.-  1874,  cnllueted  24.  l."i  haekward  and  10  f<ir- 
wurd  ;  and  Servier  '  in  1S80  eiillectcd  -i\  hesides  1  oliserved  liy  liini- 
self,  13  liiiekward,  13  forward,  and  1  nniward,  of  -whieh  19  were  nnt 
eontained  in  Tillmann'.s  iiaper.  I  saw  1  and  eulheted  13  eases  pnh- 
lislied  lietween  |.SSOan<l  IH.S7,  \'l  haekward  anil  "2  iiirward.  and  it  is 
worthy  of  imie  that  5  of  these  were  reported  in  ilie  liritialt  Mnlicnl 
Joufiiii/  within  six  we<-ks  of  one  another,  Man'h  and  April,  1S80,  the 
report.s  of  the  last  4  havinjr  heen  ealled  out  liy  that  of  the  (irsl. 
Albert  ."speaks  of  o  within  Ins  knowletljre  or  ohservati^m.  Kven  sup- 
posintj  Parker's  33  to  inehide  ail  of  Jlal^aijine'-^  tiiul  Tillinaiin's,  and 
conntiiifi  1!>  of  S/rvierV,  this  would  still  j^ive  a  total  <if  ahmit  70  eases 
more  <ir  less  well  anlheiitieated,  the  eorreelness  of  the  diaj.fnosis  in  a 
nniuher  of  them  heinj:  entirely  heyontl  (|Uestion, 

The  nece.ssity  of  reeeivin^  with  .some  eaiition  those  eases  that  have 
heen  observed  elinieally  and  reported  with  seanty  detail  is  shown  hy 
the  errors  in  dia<riinsis  that  have  heen  nia<le  hy  experien<'ed  snrpeons 
fnlly  aware  of  the  dillieidty.  Malfraijrne  '  narnites  three  striking  ease.s. 
-Vt  the  time  when  iMipnyireii  was  (irst  (jnestioiiiiijr  the  eorr<'etness  of 
the  diajriKxis  in  wiiieh  fraetin-e  of  the  lower  end  "f  the  radius  was 
hahitually  taken  to  be  a  haekward  tlisloeation  of  the  wrist,  a  patient 
presentinir  all  the  usual  sijrns  of  this  injury  died  at  the  Hotel  I>ieii. 
Pelletan  deelared  it  to  Ih'  a  disloeation,  I)npuytren  a  fracture,  and  the 
I'ormer  <lid  not  vary  f'ntm  his  o|.inion  until  after  the  last  stroke  of  the 
scalpel  had  exposed  the  bone  and  .-liowed  the  injury  to  be  a  fmetiM'e 
with  ernshinp:  <if  the  lower  end  of  (he  radius.  In  1834  Ifonx  made 
the  diaffnosis  of  dislocation  baekward  in  the  case  of  a  efiild  that  liad 
fallen  from  a  tree  ;  again  dissection  proved  it  to  be  ii  fra«-ture,  with 
sejiaration  nf  the  epiphysis.  Still  more  remark.Thle  was  a  ease  reix)!'!*-!! 
by  Chassaifrnac''  in  which  he  excised  tlu'  projecting  ends  of  the  radius 
and  ulna,  thinking  the  ease  was  dislocniiou  ;  on  careful  examination  it 
proved  tn  he  a  separation  (d'  the  epiphysis  of  the  radius.  The  diffi- 
culty is  pruhahly  imt  so  great  in  dislocations  of  the  carpus  forwartl. 

The  (lislocation  may  be  complete  or  incomplete  backward  or  for- 
ward, and  in  one  case  was  incomplete  outward  ;  it  may  be  simjile  or 

'  Parkerr  Transaoliiins  of  llie  SoiUli  ('Hroliiiii   Mccliml    As.souiutuiti.      .\li.stnict  in  tlio 
New  York  Mtdii-al  Ki'cord,  ISTO,  vol.  vi   p.  .Wi. 

»  TillinaiifiK  :  U>c  cit.  •  Servier :  Gazette  Ilebdom.,  18(«,  p.  211. 

'  MrileiiiRiio  :  Loc.  cit..  p.  703. 

*  CbaBsaigune  :  Unll.  dc  la  Siwic-n'-  dc  Chir.  ]8I!«.  p.  225. 
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coiii]i(iiiii(l,  <ir  associated  witFi  f'rartiiro  uf  the  radius  or  Tilna.  Appar- 
ently t'rartiirc  of  tiu>  edi;c'  itf  tlie  articular  surface  of  tlie  radius  on  the 
side  toward  which  the  carjjiis  is  dishKsited  is  uot  infrequent;  suol 
fracture  of  the  jvostcrior  lip  of  the  nidins  is  known  in  tiiis  country 
"Rirton'.s  fi~u'ture,"' lint  it  appears  to  nie  pn)|)erl_v  to  belong-  amon^ 
tlic  dishieiitiinis,  the  fracture  being  only  an  incident  or  complication. 
The  in<'<ini|>lete  dislocations  are  mainly  th«>-<e  in  which  only  the  outer 
])ortion  of  the  car|)iis,  the  scaphoid  ami  semilunaris,  is  <lisloc^it4Kl  frt)ni 
the  radifis,  while  the  inner  portion  niaiiitain.s  its  relations  with  the 
triatijiular  libm-eartilage  and  uhia  ;  this  variety  ajipcars  to  be  produced 
by  a  niovement  of  rotatinn  {pronation  or  supination)  in  which  either 
the  raditis  or  the  carpus  is  kept  stationary  wliih;  the  nthcr  moves  away 
from  it  ;  it  ap|>ear>  to  be  sometimes  associated  with  disturbance  of  tbiB 
relations  of  the  lower  radio-ulnar  joint. 

In  addition  to  the  traumatic,  a  few  pathological  and  congenital  dis- 
locations have  been  rejmrtctl. 

Dislocations  Backward. 

Causes.  The  <vanses  of  (his  dislocation  arc  characterized  by 
\iolciice,  as  a  fall  frum  a  heijiht  U|Min  the  (lahn  of  the  hand;  in  some] 
eases  the  wrist  apftears  tiv  have  been  Hexed  furvvard,  "doubled  under"] 
the  patient,  in  a  fail  while  walkiiiir.  or  from  a  .slight  elevation. 

In  two  almost  identical  ca.scs,  Billroth  '  and  Kydygier/  the  mode  of  1 
production  is  clearly  shown  ;  in  the  former,  the  patient,  while  pressingi 
with  the    palm  of   his    hand    ajjainst    a    niilway  car  in    an  effort    to' 
arrest  its  niution,  was  struck  upon  the  back  of  the  elbow  by   another 
ear  moving  in  tiie  opiMj.site  directitm,  and  a  coiujxiniid  disU)oation  of 
the  wrist  was  produceii,  the  articular  surfaces  of  the  ra<lius  and   ulna] 
|n'ojeeting  through  the  skin  on  tlie  j)almar  surface.     Rydygior's  jtatient 
was  caught  in  the  same  way  Ijetween  a  wagon  and  a  wall  alongside  «>f 
which  it  was  moving. 

Pathology.     The  jiathology  is  illustrated  by  a  number  of  jKtst-mortem  | 
exaniiujif  ions,  and   by  some  eases  complicated  by  wounds  which  i>er- ] 
milted  direct  examination  of  the  joint,     'ihe   autopsy  that  has  boon^ 
reporteil  with  most  detail  is  that  of  a  case  observe<l  by  Voillemier.'i 
The  patient  was  a  man  twenty-seven  years  old,  who  had  fallen  from  ll>e 
third  story  of  a  biiil<ling,  and  received  injuries  which  caused  his  death 
in  four  hours.     The  vi<ilenee  that  caused   the  dislocation  of  the  wrist 
was  afipanMitly  received  upon   llie  ])alni   of  the  hand   while   in   dorsal 
tlexion.       The   external  and  posterior    ligaments    were   ruptured,  thej 
anterior  was  torn   away  from  the  nidius,  and  the   internal   was  intact  | 
but  was  sejiarated   from  the  ulna  by  avidsiou  of  its  styloid  process.  I 
The  tendons  and  nniseles  (»f  the   bai'k  of  the  forearm   were  not  torn, 
but  had  been  stripped  ntf  the  nidius,  briniring  with   them   the  pcrios-j 
teiim  and  small  pieces  of  attjielu'<l  tione.     The  sn|>erticial  flexor  muscle' 
was  widely   perforated  and  torn  by  the  styloid  process  of  the  nidius  at 
its  inner  jxjrtion,  that  corresponding  to  the  tendons  of  the  ring  and 

'  Billrolld :  Arrli.  fur  kliii   Cliir..  vol.  x.  p.  TOl,  tiuotcd  hy  TillmMlia. 
•  l<y»lv(tii'r:  Dt'iilsclie  Zi-itwhrift,  fiir  Chir.,  1M81,  vnl.  xv.  p. 
-  Viiillfiiiirr:  .4ri'li.  pi'u.  dv  Mi-d.,  18H9,  vol.  vi   p.  401. 
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thtl*'  fingers,  the  rt'iiKiinilur  Wfing  pushed  U>  tlic  outer  side  togellu-r 
witfi  ttio  median  iiervu  and  radial  vessels. 

In  LLMioir's  case  a  narrow  Irsif^nieiit  oC  the  p(»st«'rii>r  arlicnhir  iiorder 
of  the  radiii.s  had  liecii  lirokcn  ott";  it  remained  attached  to  the  cap.siile 
and  was  displaced  backward  with  the  carpus.  This  is  the  so-eallctl 
*' Barton's  fracture  of  the  radius"  (p.  28!M.  I"  U"  other  autopsy 
of  a  liaekward  disioi-afiou  has  this  fracture  beeu  reported,  hut  it  has 
been  suspeetetl  to  exist  in  some  of  the  cases  observed  clinically,  and  a 
few  specimens  of  the  reunited  fracture  witliont  history  arc  in  existence. 

In  a  case  quoted  in  the  Ccnlra/blaU  fur  Chintrgle,  1884,  p.  279,  both 
styloid  processes  were  broken. 

l\i  one  of  my  own  the  semilunar  bone  remaine<l  ntlac-hed  to  the 
nidins,  and  the  .scaphoid  was  broken. 

Of  the  incoiujilete  tlirin,  that  in  which  only  (he  outer  portion  of  tiic 
carpus  is  dislocated,  the  only  case  piven  in  sufficient  detail  is  that  of 
Dnpuy:'  the  patient,  a  young  and  ninsenlar  ]iorter,  while  trying  to 
lift  a  cask  had  hi.s  hand  forcibly  siipinated  while  the  radius  retnainecl 
proiiated.  On  exaininalitin  two  hours  later  the  hand  was  found  flexed 
un<1  half  su[>inated,  while  the  ra<liiis  was  ju-ouated.  Rotli  styloid  pro- 
cesses could  be  distinctly  felt,  that  of  (h(>  ulna  in  its  normal  relati<ins 
with  the  carpus,  but  that  of  the  radius  and  the  arti<'idar  surface  ol'  the 
hitter  projecting  as  a  ridge  on  the  posterior  asjH'ct  of  the  wrist.  No 
crepitus  ;  no  shortening  of  the  limb.  Reduction  was  ert'eeted  bv  trac- 
tion atul  direct  pressure. 

In  short,  the  dislocation  is  habitually  neeniniianied  by  iin  extensive 
laceration  of  the  ligaments,  es])ecially  the  iinterinr  and  external  ;  uvnl- 
sirin  of  the  posterior  lip  of  the  articular  snrJiice  of  the  radius  may  lake 
the  place  of  rujitnre  of  the  ])osterior  ligament.  The  extcnsfir  tendons 
ar<;  lifted  from  their  grooves  but  not  torn  ;  the  flexors  n»ay  be  torti  or 
pushed  to  the  outer  side  by  the  projecting  radius  ;  the  metlian  nerve 
and  ra<lial  artery  have  always  escajH'il  injury,  even  when  the  radius 
has  been  driven  through  the  skin.  The  carpus  may  lie  displaced 
directly  baekwartl  so  as  to  rest  upon  theivostcrior  surface  of  (he  radius, 
without  change  in  the  relations  of  the  several  bones  that  constitute  it, 
or  with  more  or  less  separation  of  (hem  from  i>ne  another,  the  scini- 
Innar  bone  in  two  eases  being  completely  detached  from  tlie  others  and 
remaining  attached  to  the  i-.idius  ;  or  the  displacement  nuiy  be  complete 
only  on  the  radial  side,  the  ujovement  being  one  of  rotation  (supina- 
tion) of  the  carfius  turning  on  its  i(uier  side  as  a  centre.  A  superlicial 
transverse  rent  in  the  skin  on  the  palmar  surface  of  the  wrist  observed 
in  one  case  was  probably  canse<i  by  overstretching  of  the  skin  across 
the  [U'ojcctiiig  end  of  the  nidius. 

Symptoms.  Thi;  deformity  bears  a  close  rt'semblancc  to  that  of  f 'olles's 
fractiirr-,  lint  yet  the  <lif!erences  arc  such  that  Albert'  says  he  was  able 
to  make  the  ditl'erential  diagnosis  at  sight.  These  differences  are  that 
the  swelling  on  the  anterior  aspect  ed' the  wrist  and  lower  part  of  the 
forearm  extends  further  down,  nearer  to  (he  hand,  in  dislocation  than 
in  fracture,   reacliing  even  to   the  ball    oj"  the  thumb,  and  ends  more 

'  Dnpiir  :  .Tmim   do  Rnrdoniix.  July,  IKVI,  i|aated  by  Tillniann*. 
•  AttH-rt:  (-'hinirg.,  vol.  ii.  p.  440. 
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aKniptly  ;  tliiit  on  tin-  Imck  of  the  wrist  is  more  slmrj)ly  outlined  at  its  i 
ii[)|H;r  ixinliT.      In  ;t<lilitiuii,  tfic  liaiul  and   wrist  are  romnioiily   niort' | 
Hexcil  ii|iL>n  tliv    forearm  ami  less   niovalile  in  dislocation,    ami  may  lie 
addiif(od. 

(  )n  jtalpatioii  tin-  slyldiil  (iroeessi's  simiilil  (u-  recuirnized,  ami  tlipir  rela- 
lious  to  each  otiier  and  to  the  Uoncrs  of  tlie  liand  and  wrist  determine*! ; ' 
in  fnictnre  the  styloid  proces->  of  the  radiu.^  is  disjilaeed  iipwanl  to  or 
above  the  level  of  that  of  the  nliia,  its  distanee  from  the  lieatl  of  tlic 
second  riiet;»car|>al  hone,  for  instanee,  is  nnalteivd  ;  while  in  dishx-iition 
the  slyiitid  juiH'es.,  <if  the  I'adttis  remains  on  a  lower  level  tliaii  that  of 
the  ulna,  :ind  its  ilistaiiee  from  the  head  of  the  seeon<l  melaejirnal  Ixine  is  , 
lessened  ;  it  is  also  further  I'einoved  anteriorly  from  the  hack  oJ  the  wrist,  i 

In  some  of  the  eases  tlie  n|i[KT  maririn  of  the  dorsal  swelling  could 
he  distinctly  felt  to  lie  liarti  anti  rountled,  the  convexity  directed  upward 
and  the  hony  tiiiekiiess  of  the  wrist  to  he  notahiy  ineivjised  antcro- 
posleriorly,  and  ninvahle  ii[>on  the  shaft  of  the  radius.  The  anterior 
swullini;  is  hard  and   irrei^idar. 

Rednction  has  usually  lieen  easily  effected  by  traction  upon  the  hand 
and  direct  pressure  on  the  carpus,  and  as  a  tendency  to  recurrence  is 
not  to  he  anticipated,  no  other  dressings  are  neeiletl  than  such  as  will 
secure  imnvuliility. 

Ifi  eomprtund  ea>es  the  treatment  should  he  rifjjoronsly  antiseptic, 
with  ain[ite  provi.siois  for  drainaji;e.  Many  surgeons  think  that  a  pir- 
tial  excision  in  suctii  cases  favors  recovery  without  accident,  but  I  believe 
that  opinion  to  he  :i  survival  from  the  j)re-antisc])tic  days,  and  that 
cleanliness,  drainatje,  ami  rest  will  make  excision  imnecessary. 

The  |irogii(>sis  is  favorable  in  the  uncomplicated  cases,  and  even 
when  the  dislocation  h:is  reinaiticil  luin'iliieed  the  rc-establisliment  of 
the   fimelions  ol'  the  joint   has  been  satisfactory. 

Dislocations  Forward. 

The  eairses  of  the  forward  dislocations  have  commonly  been  a  forci- 
ble bending  of  the  hand  forward  or  backward.  In  two  cases  it  was 
direct  violence;  in  one  of  them,  Moore,'  the  fall  of  a  heavy  weight 
upon  the  wrist  while  the  latter  w:is  resting  <m  the  LTround  (the  account 
does  not  state  wlu'ther  the  foivarm  was  restin>;;  on  its  anterior  or  i>i»s- 
terior  surfaee) ;  in  the  other,  nieii/lbf'  patient  was  kicked  ot)  the  lia<'k 
of  the  hand  by  ;i  hiU'se. 

Pathology.  Seven  autopsies  havi^  been  re|M)rted,  Malle,'  Letenneur,' 
Collin,'' Jarjavay,''  Boinet,'  (Joodall.'  an<l  Dulmr."  In  adilition.  there 
is  a  eompotMid  dislocation,  for  which  lJran>by  Cooper'"  ani|Hit:ited  ;  the 
position  and  e.\teut  of  the  wotuid  arc  not  stated,  the  oidy  detail  that  is 

'  Moorn;  New  York  Mcilical  Kwutd.  ISrtd.  vul.  xviii.  p.  IKJ. 

'  Di.n  :   Hull.  d<>  111  .s,Kii'ti'  <l.-  Cliiriimir.  IS84,  p.  SWi. 

'  M.illc:  <Jui>t('d  tiy  Mali:ail!i"'i  Ti"""""!".  "'"l  SiTvicr. 

'  l^tciiiu'iir:  UiiU.  do  la  .Siicietv  Anntiiniiqiie,  1H39,  vol.  xtv.  p.  1M2. 

'"  Ciollin  :   \\w\..  IS4I.  p.  aTi.  •  Jaoavay  :  Iliid.,  1861.  p.  312. 

'  Hriiin<t :  Hull.  <le  III  .Sx'ifli'  <it>  I'liirureio,  IfMW.  p  211.  This  specimen  was  takim  fmm 
the  lirxly  (tf  :in  old  woiiiaii  in  tbu  di'^ectiiiK-i'tMtiu  ;  jHissildy  tlio  raati  wnfi  one  of  "s|ir»n- 
lamvms"  diMloriilimi. 

•iiiHxtnll:   Ij»iii:ft.  I-TS.  v»I.  i   |i.  !»:rr. 

*  Diibar :  Oaz  diK  liiVpltaiix.  .Iiily  2H,  18!>3.  '"  Cooper :  Lac.  cit.,  p.  432. 
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given  bi'in>r  tliat  "  tlie  Hexor  tendon  of  tlic  tliiinili  was  torn  tluuiijflt." 
Tlie.se  !iutii[>sics  show  niptiiri'  oJ'  tite  :ml«Tii»r  and  external  hileiiil 
li<j:Hnent.s,  and  sotiietiriies  oi"  all,  the  <'ur[>n.s  heinj;  (li.s|»laced  well 
lipwanl  aloiii;  tlie  jinterior  asjici't  ot'  the  ruditis  ami  nina  ;  in  one  ease, 
(ioodall,  the  eunneetion  between  the  tieniiltmar  and  enneil'orni  was 
destroyed,  the  latter  hone  retaining'  its  normal  relations  with  the  trian- 
gular (Ihro-eartilage,  wiiile  the  sejiphoid  and  semilunar  with  the  rest 
of  the  earjuis  were  displaced  forwani  and  ujiward,  so  that  these  two 
bones  passed  over  tlie  free  torn  border  of'  the  litrament  stretching  from 
the  styh'id  |»roeess  of  (he  radius  to  (he  euneiforrn,  whieh  was  thus  left 
iiiterposeil  i)etUTen  (hem  and  the  artieidar  surfaee  of  the  radius,  and 
prevented  complete  reduction,  .\pparent  rednetion  was  easily  efl'eeted 
during  life,  but  the  displacement  at  onee  I'ecurred  ;  tliere  were  other 
W'onnds,  and  the  [latient  died  of  tetanus  on  the  eighth  day.  The  ante- 
rior lip  of  the  articular  surface  was  broken  off  in  two  cases,  and  in 
one  of  thes<'  and  another  the  styloid  pn>eess  of  the  radius  was  bioken 
off".     Fracture  of  the  styloid   process  was  oiiserved  clini«diy  by  IMal- 

Eaigne,  and  fr.ietnre  of  the  anterior  lip  was  susj)eeted  in  a  case  tnnited 
y  inc  in  1HS2,  because  of  cre[)itiis  perceived  diu-iug  reduction,  and 
because  of  the  facility  with  which  the  dislocation  could  be  reduced  and 
reproduced.  Boinet  says  that  in  juvidiicing  tlu'  dislocation  U|)nn  the 
cadaver  he  always  fractured   (he  anteri<u'  lip  of  the  radius. 

Symptoms.  The  hand  uuiy  rieenpy  any  positiiui  between  morler.ite 
dorsal  and  palmar  flexion,  the  latter  being  the  more  common,  an<l  the 
finger.«  slightlv  flexed.  Voluntary  and  pas.sive  nu)vements  of  the  wrist 
are  restricted  and  painful.  In  a  ctise  reported  by  Roland,'  a  boy  twelve 
years  ohl,  who  had  tallcn  five  or  six  feet  and  struck  vi|ton  the  back  of 
his  flexed  riglit  hand,  the  wrist  was  iiiuutivable  in  right-angled  flexitui 
and  tile  fingers  were  flexed  into  the  palm  and  ctudd  txit  be  siraigiiteued. 
I)iiring  the  struggles  of  etherization  the  bones  sna|)yR'd  back  into  jilaee ; 
there  was  no  teudetu'y  to  recurreui'e,  and  the  boy  made  a  prompt  itrov- 
ery,  using  the  hand  freely  in  a  few  days.  The  deformity  c(Uisists  in  a 
intirked  depression  on  the  back  of  the  wrist,  the  n])[M'r  border  of  which 
is  marked  by  the  s!uir|dy  [irojeciing  ontltne  of  the  radius  and  the  end 
of  the  ulna,  and  in  a  correspiuiding  niuuded  pmniineuce  on  the  tViuit 
of  the  wrist,  formctl  by  tlic  disjilaced  carjuis.  The  hand  appears  to  be 
shortenwl  at  the  cxjicnse  of  the  wrist,  and  an  actual  shortening  can  he 
tJem<uistrated  by  measurement  from  tlic  sty!oi<l  [trocess  of  the  nulins 
to  the  finger.  The  antcro-postcri<u'  diameter  of  the  wrist  is  increased. 
In  the  old  cases  ((.'oilin,  Jarjavay,  lloiuet)  a  new  articular  surface 
had  formed  on  the  anterior  surfac-e  of  the  radius  and  ulna,  in  two  of 
the  ca,ses  a  full  inch  above  their  h»wer  ends.  In  ('olliii's  the  lind)  was 
equal  in  strength  and  freedom  of  u.se  to  the  other,  and  all  the  move- 
ments were  complete  except  those  of  abdiu-tton  and  adduction  of  the 
wrist,  in   which   there  was  slight  and  greater  loss  respectively. 

Hedneti«m  has  been  easily  I'ifccteii,  with  or  williout  auiesthesia,  by 
traction  njion  the  hand  or  by  direct  jiressure  on  the  displac<'d  bones  or 
by  a  combination  of  the  two.  In  my  case  slight  displacement  forwani 
persi.stetl. 

>  Bolsnd  :  Philnddphia  Medical  Times,  1»7H,  vol.  ix.  p.  430. 
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Dislocations  Outward. 


Of  this  form   of  (lislncatidii  oiilv  one  c^<e  has  been    reported,  by 

t  tilt'  bont's  of  tlie  fun'arni  projfcteil  and  ex|M>sc<l  tbeir^^ 


The  patient  was  a  man,  forty-seven  yean^H 
of  four  metres,  the  weight  of  his^^ 


Chapplain,'  of  Marseilles, 
old,  who  had   fallen  from  .-i   height 

bodv  being  reeeiveci  upon  bis  left  hand.  The  hand  was  widely  di*- 
plat-ed  to  the  outer  side,  and  through  a  wouml  .situated  upon  the  inner 
side  of  the  wri 

entire  articular  surfaee.  Tlie  wound  of  the  skin  extended  from  the 
junetion  of  the  posterior  and  internal  .surfaces  of  the  wrist,  nrouad 
the  latter,  and  half-way  across  the  anterior  surface.  The  styloid  pro- 
cess of  I  lie  radius  ]iad  been  broken  oO",  and  it  aceomj»anied  the  earpus 
in  its  displacement.  The  pisiform  was  almost  c<impletely  detached 
and  (Tiished  ;  the  coiinectiims  of  tlie  semilunar  with  the  carpal  bont-s 
had  been  ru|)tured,  and  it  |)reserved  its  relations  witii  tlje  radius.  There 
was,  in  addition,  a  dislocation  of  the  elbow  backward. 

The  fragments  of  the  pisiform,  the  styloid  process  of  the  radius,  and 
the  semilunar  were  removed,  and  the  dislocation  easilv  reduced.  A 
sinfrle  -iitiire  was  placed  at  the  centre  of  the  wound,  and  the  hand  and 
foreanii  were  thickly  etiveloiKil  in  cotton  tirmly  bound  on  (Guerin'u 
dressing).  A  second  drcssinjj  was  ap[>lie<l  on  the  eleventh  day  and 
renioveil  on  the  twenty-second,  when  a  large  abscess  was  found  on  the 
back  of  the  hand  and  forearm,  and  the  wound  made  at  the  time  of 
the  accident  nearly  healeii.  A  snbseqnent  note,  five  and  a  half  tuunths 
after  the  injury  was  received,  stites  that  the  wounds  were  all  hejle<], 
the  phalaii)jeal  and  metacarpo-phalantfcal  joints  had  almost  entirely 
regainetl  their  mobility,  the  wrist  was  completely  anchylosed,  and  the 
elbow  only  slightly  movable. 


4 


Pathological  Dislocations  of  the  Badio-carpal  Joint. 

These  dislocation.-i,  90  far  as  they  are  due  to  destrnetive  disca^  of 
the  joint,  are  of  .secondary  interest,  and  do  not  readily  lend  themselves  | 
to  a  gi.'i)end  description.     Malgaigne  quotes  a  few  cases,  generally 
re]iortcd   briefly,  of  dislocations  forward  that  have  been  slowdv  pro-  I 
(luced  in  consofpience  of  hydrarthro.sis,  arthritis,  permanent  contraction 
of  tlie  Hexor  muscles,  and  the  retniction  of  cicatricial  bands  ;  he  refers 
also  t^)  two  cases  briefly  mentioned  by  CJuC'rin  anionii  his  congenital 
dislocations,  one   in  a  child  of  six  years,  and  the  other  in  a  girl  of 
fourteen  years  with  incomplete  paralysis  of  the  mu.scles  of  the  fore- 1 
arm,  in  which  the  dislocation  was  backward  ami  upward  and  backward 
and  outward  ri-spectively.     A  more  common  form,  one  that  has  been* 
si-en   with  surticient  fretjnency  to  have  received  special  study,  is  the 
following: 

Spontaneous  Subluxation  Forward. 

This  affection  was  first  described  by  Diipuytren  *  as  a  condition  o(\ 
the  joint  which  might  l>e  mistaken  for  a  di.slocation,  and  of  which  he 

'  Chnppluiii :  Biill.  <\c  la  Soci^t^  de  Ctiiriiriiic.  1S74,  p.  479. 
'  Diipnytreii :  ('liiii<|iii*  C'hirtir(iic«lc.  vol.  iv.  p.  '209. 
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tiail  seen  a  eotisitlcfahit'  niitiilter  of  «mcs,  esjifciiillv  in  men  whose 
oc'cnpations  ct>rii|)ellf<l  ilicm  to  make  repeated,  sinlilen,  and  violent 
trjii^tioti  witli  tlieir  linmls,  ;is  in  worliinj;  a  press  or  dressing  cloth.  He 
said  that  under  tiie  infliieiiee  of"  these  etl'ortsi  the  ligaments  of  the  joint 
beeame  stretched  so  that  the  Iwues  were  capalite  of  more  extensive 
change  of  place  than  was  normal  ;  the  eariuis,  heini;  no  longer  held 
firmly  afrainst  the  bones  of  the  forearm,  yielded  to  the  traction  of  the 
flexor  miirfoles  and  shifted  to  a  position  in  front  of  their  lower  enils. 
All  the  signs  of  a  dislocation  were  [irescnt  except  pain  and  inllainma- 
tion.  'I'lie  more  or  less  considerable  deformity  and  weakness  were  the 
only  inconveniences  of  the  condition,  and  were  not  sutlicient  to  cause 
the  patients  to  intermit  their  work  or  seek  medical  help.  Ordinarily 
the  deformity  could  be  reduced  by  traction,  but  it  recurred  as  soon  as 
the  purls  were  left  at  rest. 

Maigaigue,  referring  to  this  description,  says  that  he  liad  for  twenty 
years  vainly  sought  an  exam[>ic  of  the  condition  in  the  largest  press- 
rooms of  Paris,  and  had  met  with  only  one,  in  a  patient  thirty-si.\ 
years  old,  in  whom  the  condition  developed  at  about  the  age  of  twelve 
years  ap])urently  as  the  residl  of  carrying  licavy  hurdens ;  in  this  case 
the  carpus  was  displaced  forward  anil  upward,  three  centimetres  .'ibove 
the  lower  end  of  the  ulna,  and  one  centimetre  above  that  of  the  rmlius, 
the  antcro-posterior  diameter  of  the  wrist  was  live  and  a  half  centi- 
metres on  the  ulnar  side,  Iiut  cotdd  be  reduced  to  four  and  a  half  cen- 
timetres by  pressure,  on  the  radial  side  it  was  only  four  centitnetres, 
but  the  articular  edge  of  the  radius  [posterior?]  was  much  depressed 
and  apparently  iuclinetl  fiirward.  .\bove  the  cariMis,  f»n  the  anterior 
surface  of  the  radius,  and  ai>[>arently  adherent  to  it,  was  a  bojiy  promi- 
nctiee.  .Vl!  movements  were  free,  except  dorsal  Hexion,  which  was 
notably  ditninished. 

In  1878  Madchtng'  read  before  the  Seventh  Congress  of  German 
Surgeons  a  paper  upon  the  sul)ject  based  upon  the  ob.servation  of 
twelve  cjises  and  the  post-mortem  examination  of  one.  Of  his  twelve 
patients  the  dislocation  was  unilatera!  in  ten  (four  on  the  right  side, 
five  on  the  left,  and  in  one  the  side  was  not  noted),  and  bilali'ral  in 
two;  eight  patients  w^'c  females,  four  males.  Tlie  earliest  age  at 
which  the  condition  originated  \ras  the  thirteenth  year;  in  only  two 
cases  did  it  begin  after  the  twenty-third  year.  All  but  one  of  the 
patients  belonged  to  the  working  class,  but  their  oecujiations  were  not 
marked  by  great  mns<'idar  etl'orts.  'i'lie  spceiineu  was  obtained  from 
the  body  of  a  wonuui  about  twenty  years  old,  who  bad  <lied  apparently 
a  short  time  after  confinement.  The  appearance  of  the  lindj  was  so 
tvfiical  that  he  was  convinced  of  the  correctness  of  the  diagnosis  of 
spotitaiieons  sidduxatiou,  even  in  the  absence  of  any  history  of  the 
CJise.  There  was  no  sign  of  chronic  itiilnnuiration  of  the  bones  of  the 
arm  or  of  any  part  of  the  skeleton.  The  lind)  was  frozen  and  then 
sawn  longituilinally  in  two  places.  The  first  section  was  ma<!tt  through 
the  centre  of  the  os  magnum  and  its  articulatic^n  with  the  semilunar, 
and  dividcii  the  end  of  the  mdius  so  near  its  ulnar  bortler  that  a  por- 

'  Mndclnni;:  Driitwhv  riowUsrhart  Tur  (.'hirurgie,  1878,  p.  359,  and  Archir  fiir  klin- 
iscliu  Chinirgie,  IS70,  vol.  xxiii.  p.  'JUTi. 
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tioii  of  the  inci.-uni  scmiliinari.s  shows  in  die  swtion.  Tlie  second  sec- 
tion divides  tiii^  lowvr  part  of  the  iihia  into  two  eijual  partfi  and  pas^ei 
through  tho  eiinoifortii,  j)i.--iforni,  and  unciform  bctnes.  The  sections 
.sliiiw  that  the  radial  side  of  the-  cariius  is  displaceil  about  half  an  inch 
forward  and  an  etjiial  distan(v  upward  by  tlie  abstirption  of  the  anterior 
iialf  of  the  lower  end  of  the  radius,  tlie  posterior  half  persLsting  like 
u  malleolus  c.\tende<i  over  the  dorsum  of  the  wri£t>  and  the  displace- 
ment forward  of  the  ulnar  side  of  the  carpus  is  much  more  marked. 

Fui.  300. 


Uodelung's  cue  of  (ponUncnna  dlilncatinn  of  tbe  cmrpiis  f»r«nrd ;  loa^tudioal  < 
thiouKfa  iCi  (hr  o9  magnum  and  U-)  tbe  lemllunar. 

Fio.  301. 


The  ume:  langitudiual  tectinn  tbrougb  the  ulna,  i/f  >  (he  iincirorm,  and  (D  the  raneUSyrm. 

It  .«!eems  probable  that  a  case  reported  by  Jean '  as  a  double  congen- 
ital dislocation  forward  was  of  this  character.  On  the  right  siile  the 
cuneiform  was  placc<l  well  in  front  of  the  ulna  ;  the  semilunar  ami 
scaphoid  not  so  far  in  front  of  the  radius,  which  had  formetl  a  new 
articular  snrface  by  loss  of  its  anterior  lip.  In  the  left  wrist  the  dis- 
placement was  of  the  same  character  but  less  marked.  Possibly,  also, 
Btiinet's  case,  quoted  alwve.  page  tj78,  and  R.  W.  Smith's  ca.se^  of  sup- 
p)se<l  congenit^d  dislocation  belong  to  this  class,  and  also  one  observed 
clinically  and  rejmrted  by  Pooley'as  a  double  congenital  dislocation 
forward. 

■  Jean :  Bull,  de  la  Society  Anatomiqne,  1S75,  p.  398. 

«  K.  W.  Smith:  Ix>r.  cit..  p.  )Cil. 

*  Pooley :  Aroerimn  I'rnctitioncr.  ISW.  vol.  xxi.  p.  SI6. 
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Till'  |)riMliicti<iii  mC  till'  ilffonoity  in  tlie  cases  ob»crvod  fliiiicnlly  wai* 
:>l\v:nx  l'!';iiIii;iI,  I'ctjniriiiLr  iVuni  six  niontlis  to  two  years  for  its  full 
<k'v<;liij)iinMit,  ami  in  no  cast>  coulil  it  be  attrilmifd  to  a  Irunniiitisni, 
eitlier  slij;lu  or  severe,  and  in  no  case  were  there  any  signs  of  aeiite  or 
eliroiiie  intlaiiiniation  of  any  part  of  the  joint.  In  most  cases  the 
patients  ntlriiuited  it  to  ('oiitiniiotis  hard  Itilior  with  the  hands.  Ixit  it  did 
not  a|i|u'ar  that  this  lalior  was  niorc  than  usually  prolitnijed  or  iiard. 
The  women  usually  attrilMited  it  to  wasliin;;  clothes  ;  two  of  the  men 
were  farnuTs,  one  a  tanner,  and  one  a  shoemaker.  In  the  discussion 
that  fotlowe<l  the  reading  of  the  paper  Hirschljerf;;  said  he  had  seen 
two  clearly  marked  eases,  the  result  of  practice  at  the  piano.  The 
dcfurniity  in  all  the  cases  was  aceoni[>anied  l>y  pain  in  the  joint  and 
was  marked  especially  by  the  inereasini;  piomineiice  of  tlie  ejid  of  tlie 
ulna.  Altera  time  the  pain  ceased,  the  deformity  remained  stationary, 
and  the  freedom  of  nse  of  the  limb  was  unimpaired  except  by  diminu- 
tion or  total  loss  of  dt)rsal  tlc.xion. 

After  Madehin^'s  attention  had  been  called  to  the  subject  by  obser- 
vation of  bis  earlier  cases,  he  took  pains  critically  to  examine  the  wrists 
«f  people  in  all  classes  of  so<'icty,  and  was  astonished  to  fnid  how  fre- 
ijucntly  he  encoimtered  slii^lit  deviations  from  the  normal  slia|H',  all  of 
which  were  of  the  type  of  s[>onlaiicons  dislocation  torward  and  were 
fhanicteriy.ed  not  only  by  the  abnormal  (trojeclion  of  the  end  of  the 
idna  but  also  by  chanp'  in  the  articular  surface  of  the  nidins  and 
the  position  of  the  carjius.  He  attributed  the  more  notable  chanfjes 
in  the  end  of  the  radius  found  in  the  ftdly  developed  cases  in  ilie 
arrest  of  the  growth  of  its  anterior  jiortion  and  lo  the  overjrrowdr  of 
its  posterior  portion  stimulate<l  by  the  loss  of  the  o]i[iosini;  pressure 
nornc.dly  excrte<l  by  the  carpus,  and  lie  .sees  an  analujry  between  this 
«haiij;e  and  tho.se  observed  in  pes  valgus  and  jjenii  valjriun.  I  have 
seen  one  case,  a  young  lady  who  spent  much  titne  at  the  [liano. 

Symptoms.  The  most  niarke<l  deformity  is  seen  when  the  limb  is 
viewed  in  profile  from  the  ulnar  side;  the  end  oi'  the  ulna  prnjccts 
markedly  at  the  back  of  the  wrist;  the  hand  is  <lisplaccd  toward  the 
palmar  side,  and  the  anfcro-|»osterior  diameter  of  the  wrist  is  greatly 
increased.  Seen  from  the  radial  side  the  dis|ilacenient  forward  does 
not  appear  so  great,  and  the  de|»ression  below  the  end  of  the  radius  is 
liridged  over  bv  tlie  extensor  tendons  ;  if  these  tendons  are  relaxed  by 
dorsal  Hexion  of  the  band  the  )>iistcrior  |iart  of  the  articular  surface  of 
the  radius  can  be  tniced  with  the  finger,  and  ils  edge  can  be  felt  t(»  be 
rounder  than  usual.  In  adilition,  the  entire  epiphysis  appears  to  be 
iicnt  forward. 

IJy  traction  and  pres.sui^  the  carpus  ran  be  brought  nearer  to  the 
ulna,  but  it  returns  at  once  to  its  former  [dace  when  the  pressure  is 
reniove<l.  No  change  «in  Im;  effecte<l  in  the  relaticms  of  the  carpus 
and  radius. 

iSometimes  the  region  is  very  jtainful  ;  points  that  are  teniler  on 
pressure  are  seldom  founi),  and  usually  only  at  the  upper  margin  of 
the  joint.  Every  nmvement  of  the  joint,  especially  dorsal  fle.xion,  is 
Very  painful. 

Active  and  passive  d«irsal  flexion  i.--  limited  to  an  extent  that  oorre- 
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Uiiiri  of  (lie  wrist  is  extremely  diffi- 
tn:ij<irity  of  the  re]n>rtCHl  eases  the 


sp)tuls  to  tlie  degree  of  the  siihKix;ition,  an<l  in  the  most  mnrked 
tfie  iijuul  o^iHtiot  be  carried  liiwUward  Iwynml  stniight  extension.     Tin 
niiiiii'  of  p.'iltiiar  Hexion  ia  more  often  increased  than  diminished,  uiile<i 
pain  is  present. 

Treatment.  The  alteration  in  the  shape  of  thp  iiones  fully  cxplai 
tiie  failnre  of  the  few  attempts  that  have  been  made  forcibly  to  rediio 
the  displacement,  and  tlie  fact  that  the  liudj  recovers  nearly  its  full 
nsefidiK'-is  after  tfie  firowth  of  the  slxeleton  eenses  and  the  progress  of 
the  dispiaeeineiit  is  arrested,  ("nrnishes  a  .sound  reason  uj^inst  operatic 
iiiterferenoc.  Proh>tip'd  attempts  made  by  Madehuifr  t<i  inii>rove  the 
jMisition  by  fixation  in  ^_v]isum  tlressin^s  and  nu'thtMJieai  niunipulatioaa 
ilid  no  jjockI  beyoiitl  relief  of  piiin,  and  after  he  had  learned  the  ijatlinl- 
ogy  and  natnre  of  the  atfeetion  he  limited  his  treatment  to  enorts  to 
inerea.se  the  sirentrth  of  the  arm  in  all  its  [wirts  by  metluKlieal  nse  and 
in  sonieenises,  to  the  wearinj;  of  a  moulded  leather  briieelet  which  could 
be  tighti-ned  or  loo.sencd  and  was  ke()t  in  place  by  a  loop  {Mssiufl 
between  the  tlninib  and  index-finger;  this  preventetl  movements  of 
the  wrist  and  left  the  lingers  free. 

Congenital  Dislocations  of  the  Badio-carpal  Joint. 

The  (piestion  of  congenital  <lis 
cult  and  ohseiirc,  tor  in   tin-  great 

history  is  so  defective  that  tli(>  [wriod  at  wliich  tlie  displacement  toolcj 
place  mnst  remain  luicertain,  although  in  most  of  them  it  was  certainly  j 
during  infaney  or  earlv  cliildhofMl.      In  sinne  the  congenital   origin   off 
the  tuall'ormatinn  can  hardly  lie  called  in  <picstiou,  because  it  i.s  marked 
by  irreal  ivregiilaritie^  of  shape  and  development  extending  over  ssev- 
eral  boiies  ;Hid  joints,  but  the  pro[)rifty  of  classifying  such   cases  as 
dislociitions  may  well  be  cpieslioncd,  for  not  only  do  the  joint  surfaces  | 
present  hardly  a  truce  of  their  normal  form,  but  also  one  or  more  of 
the  constituent  bones  may  be  entirely  lacking.     Sucli  ca.*e.s  seem  much 
more  properly   to   belong  among  (he  "congenital  malformations"  and 
to  reipiire  classiiiealion   as  "club-bands"   rather  tlian  as  <lislocations. 
In  most  of  the  rcjiorted  cases  in  wbi<'h  the  deformity  has  involv<>«j  onlv  ^^ 
the   wrist  the  theory  of   congenital  origin  has  been  based  tipon  the  ^M 
absence  of  tlie  history  of  any  traumatism  that  could  accoimt   for  the  ^^ 
dcionnity,  upon  llie  sbitemcnis  of  the  patient  or  his  friends  that  it  had 
existed    as    long  ;is  tbty  could   remember,  and   Ujion   its  symmetri<'al 
occurrciiec   in   both   wrists.     The  history   of   spontaneous  dishieation* ' 
fiiruard  >liiiws  how  defective  this  argument  is. 

The  only  alleged  example  of  congenital  dislocation  which  is  accepted 
as  sneh  by  Bouvier'  and  Malgaigne  is  one  reportetl  by  Marigiies  in 
1755;  it  was  observed  in  a  stillborti  child.  The  nidins  w.is  widelv 
.sejiarated  from  the  ulna  at  its  lower  end,  and  in  the  interval  between 
thetn  were  lodge<l  the  bones  of  the  first  row  of  the  carpus  whieb  were  | 
held  in  phiee  by  strong  ligsimetits  ;  the  band  was  hooked  inward,  and 
it  was  held  in  (his  position  espeeially  by  a  .strong  ligament  which 
e.xtended  from  the  second  row  of  tiie  carpus  to  the  end  of  the  radius. 

'  Bouvier:  Dirt.  Etu'.Tclii|>(!-(lrqiie  dps  Sc.  Mccl..  art.  Mnin  Bote,  p.  166. 
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R.  W.  Smitli '  fli'scriln's  in  dofjtil  st-venil  H])e<'iniens  ttf  (lifijilacpmpnt 
jin<]  (Ifformity  wliifli  la-  (Ift-niod  of  (ioiigcnital  origin,  and  quotes  a 
wcll-kiKAvn  case  rqMirtfd  liy  (.'riivi-illiitT  in  tlif  nintti  livraisoii  of  Ins 
Ainitaiiiii-  J\ithol(>;/i(jiir.  One  t)f  tlicKe  cases  and  two  or  three  otliers 
wliif})  iiave  also  been  rejiorted  as  congenital  have  been  mentioned  in 
the  preceding  section. 

DISLOCATIONS  OF  THE  CARPAL  BONES. 

Tliese  present  tlieiiisclvcs  as  isohited  (Hslocatioii.s  of  (he  individual 
hones  or  as  partial  or  iiicotn|>k'te  disicM'ations  of  tlic  iiu'<lio-cnr]i:il  joint. 

t>f  the  cigtit  hones  wliich  form  tlie  carjnts  only  (he  pisiform  on  the 
ulnar  side  and  the  traneziiini  on  tlie  radial  side  can  lie  distinctly  pal- 
]>ated.  The  former  i.s  felt  a.s  a  small,  hard  hmip  at  the  jiniclion  of  the 
palm  and  wrist  close  helow  the  iinier  «'nd  of  the  lowest  of  the  transverse 
creases  that  cross  the  wrist ;  it  rests  tipou  the  anterior  face  of  the  cnnei- 
form  hone.  The  trapezium  can  he  readily  gnisjxjd  lictween  ihetlmmh 
and  finger  just  aljove  the  hase  of  the  first  metacarpal  hone.  A  line 
ilrawn  straight  across  the  hack  of  tiie  wrist  from  one  end  to  the  other 
of  the  lowest  tninsverse  crease  on  the  palmar  surface  crosses  the  neck 
of  the  OS  magnum  directly  above  the  base  of  tiie  third  metacarpal  when 
the  hand  i.s  extendcil  in  line  with  the  forearm,  and  the  linger  can  feel 
a  tlistinet  dc|>ression  at  this  jwiint,  (he  up]icr  margin  of  which  is  forme<l 
by  the  lower  face  of  the  semilunar  ;  if  now  the  wrisi  is  Hi.'xed  forward 
the  hollow  beconu>  tilled  by  a  projecting  piece  of  hone,  the  head  of  the 
OS  magniuu.  The  niedio-car|ial  joint  is  that  betvveeii  the  three  bones 
of  the  first  row  above  and  the  four  bones  of  the  second  mw  helow. 


Medio-carpal  Dislocations. 

Of  the.se,  one  dislocation  iiackward,  verified  by  autopsy,  and  two 
forward,  observed  clinically,  have  been  reported.  Possibly  some  of 
the  ca.ses  reported  as  dislocations  of  the  os  magnum  were  of  this  kind. 

A  backward  dislocation  was  reported  by  Maisotnu'uve-  in  a  ]K»tient 
who  had  fallen  from  n  height  of  forty  feet.  The  IiiiikI.  ilisplaced  bodily 
to  a  [ilane  p()sterior  to  ihat  of  the  forearm,  was  shortened  several  lines; 
Ix'hind,  a  few  lines  below  the  .styloid  ])r<>cesses,  was  a  transverse  Ijony 
promiuunce  more  than  a  centimetre  high,  with  a  dejiression  below, 
opposite  the  tninsverse  fold  of  the  wrist.  The  lingers  were  fle.NwI.and 
a  consider!U)le  effort  was  requireil  to  extend  them.  The  bones  of  the 
second  row  were  completely  se|>arated  from  those  of  (he  lii-st,  and  over- 
rode them  jiosteriorly  mori'  than  a  centitiietrc.  A  .■^mull  piece  of  the 
scaphoid  remained  attached  to  the  trapc/iiim,  and  a  portion  of  the 
cuneiform,  with  the  jiisifurm,  acconi|ianied  the  unciform.  The  internal 
and  external  lateral  ligaments  of  the  nulio-c^rpal  joint  were  completely 
ru])tiiretl,  as  were  also  the  anteri(»r  and  ]>osterior  ligamiuits  uniting  the 
two  rows  of  the  carjius. 

An   incomplete   dislocation  forward  was  rcporttKl  by  Despr^s.'     The 

'  R.  W.  Smith  :  Knictiir.-i*  and  l)i<ti>catiniis,  1K17,  |i.  '2^8. 

'  MniHoiituMivi^-,  Afi^iit.  (Ir  lu  .SiH>.  di'  Cliir.,  (|tiiitt-d  hy  MutKui|;ne. 

*  Despris:  ilull.  dr  lit  .>»i"'  di-  t'liinirgic.  1S7.5,  vol.  i.  p.  412. 
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|>!iticiit  was  prosfntwl  witli   liis  ilcfunnity  to  tlio  SociC't^  <le  CliiriirBii 
and  as  tluTc  w:v-  :i  'liU'cri'iicc  oC  <i])iiil<iii  coufcrriiiiir  the  iiatiiiv  of  ihi 
lesion  a  roinniittw  was  apimintcil  to  i-xatninc  ami  ri"jM»rt  upon  it  ;  the; 
iinanimoii.-^ly  conlirnied  the  clia;ini)fiis..     TIk-  patient  was  a  man  twcnifl 
Vftars  old  ;  the  injury  wtis  caused  by  a  fall  from  a  swing,  j>robably  upoi 
the  Imck,  the  hand  being  eaiijrht  hetwern  the  hi^ly  and  the  proundJ 
When   he  came  to  the  hospital,  a  week  later,  there  wns  no  siwdlinfr  <>i 
redness  of  the  rcjjion  ;  on  the  back  of  the  wrist,  a  finfrer-brc-aJtli  bel'nf' 
the  e<ljjfe  of  the  radius,  w.'is  a  depression  below  wiiieh    tiie  wrist  and 
liand   IkkI  their  normal  aj)peannice.  and  above  wliieh,  between   it  and 
the  radius,  the  linger  rceognized  a  distinct  bcmy  resistance.      The  axii 
of  the  hand  was  deviated  ontward.     <  >n  the  ]Kiimar  surfhco  the  tendon, 
of  tlic  paliiKiris  joiigiis  and  the  thenar  and  liy|)(ifhenar  eniinen<"es  were 
l)r<iiiiiiii'iit.      Ail  (lie  moveiueiits  of  liie  wrist  were  jirewTved,  and  only 
force<l  tiexion  wa-;  fiainf'id.    ]''ore<'d  extension  inereased  the  displarement 
without  iiotaljly  changing  the  form  of  the  palmar  snrfaco  of  the  wrist. 
During  flexion  the  |)rominenec  of  the  head  of  the  os  magninu  was  less 
a]>]iarent  than  in  the  otlier  wrist ;  the  movement  redneed  t)ie  di>I<)c;irion 

riie  (realmeni  eon^tsted  ia  maintaining  tiie  liaml  in  the  llext-il  jx«^i- 
tion  in  wliieh  tlu'  hone  returned  to  its  place  by  means  of  a  spicu  ban- 
dage; it  was  began  I'leveii  days  after  the  aecident,  and  by  tbe  fonrtli 
day  the  ]iain  liad  dis;i|)peanMl  and  the  wrist  had  regained  it«»  fiirin  and 
fnm^tions.      The  luuidage  was  worn  a  week  longer. 

A  complete  dislocation  forward  has  been  reported  by  Riehinond  ;'  the 
patit'nt  was  a  man,  forty-seven  years  old,  who  fi'll  upon  his  hand  from 
a  height  of  atiiHit  nine  feet,  'lire  hand,  from  tlu'  wrist  to  the  kiiiiekles, 
was  very  iiotieeably  shortened  ;  lliere  was  a  prominent  transver.<e  ridjro 
on  tlie  baek  of  tiie  wrist  bi'low  the  <'nds  of  the  radins  and  idna,  mid 
Ijelow  this  ridge  was  a  marked  <lepression.  On  the  jmlmar  asjHH-t  the 
base  of  ihe  hanti  was  imdidy  [>rominent,  the  general  dire(>tion  of  the 
metacarpal  bones  being  ipiite  altered  by  their  bases  being  ]>nsbed  for- 
ward toward  the  (lahii.  Voluntary  Hexioii  and  e.xtension  were  lo-.t. 
The  ends  of  the  nidiiis  anil  uhia  veemi'd  sepanited  somewliat  from  each 
other;  the  tniiisverse  dorsid  ridge  eoidd  be  demonstrated  to  be  the  first 
row  of  earp.'d  bones  with  the  semihinar  inidtdy  jirominent ;  between  it 
and  the  nidins  and  idna  Hexion  and  extension,  although  restriete<l, 
euuld  be  obtained  with  considerable  ea-M'  and  without  cn'pitns.  None 
<if  the  eai'po-metaearpal  joints  had  sustained  any  injnry.  On  the  |ki1- 
niar  proininenee  (he  inipezuid  eonid  be  felt  placed  more  anteriorly  than, 
and  considerably  ahove,  the  level  of  the  tnijiezium  ;  and  nearer  the 
ulnar  side  the  heail  of  theos  magnnm  could  be  felt  slightly  overlapping 
the  ends  of  the  radius  and  idna,  wliieh  on  the  palmar  surface  were 
ipiite  obscured  ;  an<l  on  flexion  and  I'Xtensiun  df  tlie  hand  the  os  nuig- 
num  could  be  felt  to  ride  on  their  ;niterior  surface.  'I'he  displacement 
of  the  unciform,  although  distinct,  was  much  less  markeil. 

Isolated  Dislocation  of  the  Different  Bones  of  the  Carpus. 


« 


This  is  a  rare  injury,  yet  instances  have  been   rej>orte<l  of  the  dislu-l 
cation  of  almost  every  one  of  them. 

'  HiiliiiKiiKi :  Jjinci't,  1S70,  vol.  i.  p.  Sit. 
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Scaphoid.  Thpoiily  r<'|»nrte<l  iustaiwosof  flisloorttioii  nf  ilif  scfipliciid 
aloiii'  aiv  Iwo  (jiiod'd  l»v  ( 'oo|M'r,'  one  simple,  llii-  ntlicr  i'(iru[MHm(l.  iiud 
one  by  Kinj^.'  T\u-  tiist  was  r('|M)rti'il  l>_v  a  incilicnl  stmlciit  wlio  was 
(icrving  as  "<lresser"  in  tlie  lii>s|)ilal,  atul  as  the  sviiiptoins  are  not 
dt'scril>ed  in  detail  some  liuiiljt  innst  remain  as  tu  tlie  aceiiraey  oi'  tlie 
diafjiiosis  ;  it  was  roniplieated  by  fVactiiiv  llini(if;li  tlie  lower  articiitar 
siirCaee  of  tlie  nid ills-.  It  is  a.s  lollows  :  A  woniaii,  r.ixly  year.>i  old,  fell 
ii[KHi  till'  bjick  of  lier  liaiid  anil  "  tVacUircd  tlir  radiii>  ol)!i<|iiely  ont- 
wiirtl,  through  tlie  lower  artieiilatiii^  surface.  Tlie  f'raetiired  jiortioii, 
with  the  OS  .<ea|ili(>ides,  was  thrown  baekward  upon  tlie  ear|ni.--.  Tin; 
wrist  WHS  slightly  bent,  and  there  was  an  evident  projeetion  at  the  ba«'k 
of  the  carpn.s."  Crepitus  was  felt  in  niuving  the  liaiul  or  the  styloid 
proeess  of  llie  radius  backward  or  forwanl, 

III  the  s<>eoiid  the  dislitcatinn  Mas  (•onipoiiud,  and  the  VMUiud,  wiiieh 
wa.s  caii.sed  In'  niaehinery,  was  so  e.vtensive  as  to  make  it  the  most 
prominent  feature  of  the  injury  ;  it  extended  through  two-thirds  of  the 
circiiinferenee  of  the  wrist ;  the  sea]ihoid  projected  at  tlie  back  part, 
being  attached  oidy  on  tlie  .«side  toward  the  joint  ;  the  radial  artery  and 
(he  extensor  tendons  of  the  thimib,  middle,  and  fiireliugcrs  were  tni'ii 
thnnigh.     The  sca[)hoid  was  removed.     The  ]iaticnt  reeoveiX'd. 

In  King's,  the  dislocation  was  eansed  by  a  ("all  upon  the  palm,  and 
was  forwanl  with  rotation,  the  radial  articular  surface  being  directe<l 
forwanl.  Two  months  after  the  aeeident  it  was  rediu'cd  by  (iiieii 
arthrotoniy. 

A  supposed  ease  of  backward  di.-'!o<'iition  was  observed  at  the  Hudson 
Street  Hospital  in  IKHSI.  The  injury  was  an  tdd  one,  the  patient 
applying  for  some  other  alfeetioii.  The  lesion  \\as  carefully  examined 
by  two  members  of  the  hoiise-stal!',  wlio  concurred  in  the  diagnosis. 

A  oa.se  of  dislocation  forward  of  the  sc!i|ilioid  enuiplicating  fraeture 
of  the  lower  end  of  the  radius,  in  wliidi  the  bouc  was  removed  through 
an  incision,  was  reported  by  ('auHron.'  Six  years  lat<'r  he*  again 
re|iorti'd  the  ease,  this  time  as  fine  ol'  disloeatinu  of  the  seniibiiiar  lione, 
but  ntade  no  mentiun  or  exjdatiatiivu  <if  the  previous  statement  eou- 
eeniing  it,  although  he  described  tlie  case  in  the  sjime  terms  as  before. 

A  ease  (Forgiie)  in  wliieh  the  scaphoid  and  semilunar  were  together 
dislocated  forward  is  des<Tilied  in  the  (hizdtc  hitnhtiitii<hurc  dc  Mniil- 
jii/firr,  ]SH7,  V(d.  ix.  No.  1.  The  semilunar  had  undergone  complete 
rotation  and  jtresented  in  a  contused  wound  on  the  front  of  the  wrist. 

Semilunar.  Thirteen  ca.s«'s  of  dislocation  of  the  scmtliinar  Iione.  one 
of  them  double  ( Flower),  have  lieen  reported,  inehiding  Cameron's 
<iise  above  nientionotl.*  In  seven  of  them,  Mongeot,  Flower,  Gross, 
Bnohanan,  Stim.sou,  and  All)crtin,  the  dislocation  waseomiK)nn<l.an«l  in 

'  t'uij[MT:  L(ir  cit.,  jip.  i'M  anil  -ISIi.  '  Kinn  :  Auiittia  of  Sury.,  August,  IKW. 

•Cumrroii :  (iliisifow  Mcilicnl  JournnI,  IHTS,  p.  1U2. 

*  CiimtTon,  Ijincft,  ISSJ,  vol.  i.  p.  H>*."i. 

'Tlio  n-fi-renecs  art:  MouReot,  ()unt(!<l  by  MalBniBiie:  Flowt>r  mid  Hiilkr,  Hiiliiii's's  Sys- 
tem of  .SiirRnrv.  Am.  I'll  .  vol.  i.  p.  .s.-'l  ;  l^riiliwii.  Scii'iicu  nnil  Ail  nf  .SurKiry,  Aui.  oil., 
1873,  Vdl.  i.  p. -t','!;  Timin-.  Ilritisli  Mcilii-nj  .Iiiiiriiul,  isfl'l,  vol.  i.  p.  .■IIJTi ;  Cliisolm,  I'liili- 
dt'lpliia  Medical  Timi-s.  1K70  71.  vol.  i.  ]>.  :«.'">;  Urosw.  I'hiliidi.lpliiu  Mcdioil  Tiini'S.  ISHO- 
Rt,  vol.  xii.  p.  220;  Uiicliniiaii,  Mcilit'al  Tinu-ii  iind  liuOTlto.  IKS.'j,  vol.  i.  p.  ll.'t;  Allicrtiii, 
Ln  Province  Mi'dicale,  IKKT,  p.  420.  anil  u  bctoimI  ciL'e  in  I.Von  Mrilieftl.  ncceinlitr  f, 
ISfll ;  Ottnigee,  LHiicet.  July  U.  lH!r> :  .'Jtini'iin,  New  Vork  Medical  .lonrnal,  .Ittimiiry  3, 
IMII,  p.  20,  and  a  second  case  in  Aniiulii  of  Surgery,  March,  la'M,  ]>.  3(1.5. 
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.•six  of  these  the  bone  was  removed.     In  four  others  the  bone  was  reniofSP 
thr<iii<rh  an  iiici.sidn  ni;i<lc  for  th<>  jjiirpoisc.     In  al!  llio  cases  the  cause 
-seenii'd  to  be  force*!   tlc.xiun  of  tlie   wi'ist.     In  one  case,  ICriclisen,  the 
dislocation   wa.s   bacivwan),   and    in  ci^ht  forward;   in  fiie   others  tiie^ 
direction  is  not  .stated,      In  (iu-  forward  cases  the  Iwne  could   ha  felt  ot 
.seen  on    the   |Mdfnar  a.s]iccl  of  tiic  wrist,  in   mine  distinctly  alK)ve  the"* 
level  of  the  edi^c  of  the  radius  ;  the  fing'ers  were  Hexed  and  their  exten- 
sion was  ivsi>tcd  and  |)uinful.    Plate  XXVII.  shows  tiie  position  of  th« 
Iiune  in  my  .simple  (ai.s<;. 

In  the  single  ea.se  of  backward  dislocation,  Erichsen,  the  patient  had] 
fallen  from  a  height,  tlunbling  his  right  han<l  nnder  him;  "a  small' 
hard  tnnior  was  felt  projecting  on  the  dorsal  aspect  of  the  wrist;  it 
n^adily  disappeared  on  extending  the  hatid  and  employing  firm  press-j 
urc,  bnt  started  up  again  so  soon  as  the  wrist  was  ibr<;il)ly  flexed.  It 
was  evident  that  the  bone  bclorigi'd  to  the  first  row  of  the  car]uis;  and 
from  its  size,  its  position  toward  the  radial  side  of  tiie  carpus,  and  its 
rihape,  which  could  be  very  ilistinctly  niaile  ont,  there  could  be  little 
doulit  that  it  was  the  semihinur  bone."  ^^ 

The  frofjiicnt  association  of  a  wound  on  the  anterior  a.spcct  of  thft^H 
wrist  anil  the  nature  of  the  cause  make  it  proliable  that  the  di!;iloealion  ^^ 
forward  is  etfcctcit  while  tfie  liand  is  in  dor.ssil  flexion,  yet  in  Taatle's  ^j 
case  it  was  thouglit  tiie  blow  was  received  upon  tiie  back  of  the  hand.  ^H 

The  prognosi,s  is  unfiivorable  :  iu  four  of  the  live  simjilc  forward  cases  ^^ 
it  was  <leerucil  nece.ssiry  to  remove  the  bone  in  order  to  relieve  the  di.s- 
ability  ;  in  tfie  third  the  result  is  not  stated.  Of  the  seven  compound 
cases  there  was  profuse  suppuration  in  two,  leading  to  amput;ition  in 
one  and  partial  am-liylnsis  in  the  other;  three  got  well  with  a  useful 
joint,  one  died  of  tetanus,  and  the  .seventh  appears  to  leave  died,  prob- 
al)ly  of  as.sociatc(l  injuries,  as  the  fall  was  from  a  great  height. 

Unciform.  The  only  recorded  case  of  disloctition  of  the  unciform 
bone  is  one  very  briefly  reported  liy  linchanan  : '  a  man  fell  from  n  rail- 
way ear;  "he  was  found  to  have  a  sintple  luxation  of  the  nnciforni 
bone  anteriorly.  Il  lay  just  beneath  the  skin,  and  its  process  could  be 
distinctly  (ititliiied.  Reduction  was  effected  by  direct  pressure  on  the  I 
bone  while  the  bonlers  of'  the  hand  were  a]»|)roximateil."  ('onsidering 
that  the  case,  if  correctly  diagnosticated,  is  unique,  the  brevity  of  the 
refiort   is  to  be  regretted.  ^^ 

Pisiform.     The  ]»isiforni  has  been  reported  dislocated  in  three  ca.<4es:^f 
in  two  (Erichsen,  Fergussonl  by  muscular  effort  ;  in  one  (Gras-)  by  the 
pressure  of  file  hand  upon  a  flat-iron  while  ironing  clothes.     In  Erich- 
sen's  case  the  Imne  was  drawn  up  the  arm  for  a  distance  of  nearly  an| 
inch.     Doubtless  the  <lisplaccmeut  was  tlie  result  of  rupture  of  thej 
tendon  below  the  bone. 

Oa  Magnum.      Many  ,'uithors  speak  »)f  partial  dislocation  of  the  head 
of  the  OS  magnum  backward  as  a  not  infrccpient  accident  produced  by 
ju'ohuigcd,  prq-liaps  not  violent,  use  of  the  hand,  or  by  a  sudden  effort,  4 
or  a  fall,     Malgaigne  chissifies  the  former  as  pathological  dislocations; 
they  are  characterized  Ity  the  apjwarance  on  the  back  of  the  wrist  just 

■  Buchanan  :  Philarli'lpliia  M<'<licnl  and  Surgical  Reporter,  1881-62,  vol.  zlvi.  p.  418. 
'  lira*):  Gazottv  M6duale,  1835,  p.  bii. 
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PLATE    XXIX. 


Fig.  I  —Old  Dislocation  backward  of  the  Os  Magnum. 


Fig.  B.— Same  ■•  Fig.  I 
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e  tlie  base  of  tlie  third  nietacnrpal  boiif  of  a  small,  lianl,  round 
liini(),  fs[)ecial!y  iluriiiu:  [>atinar  flcxiuii,  wliich  disi|»itwirs  amre  or  less 
ciiinpli'tflv  diiriiiji  (lorsd  Hoxion,  and  can  soniftinifs  In-  ti'inpoiniriiy 
reduced  Ijv  ])re:^surcr.     It  ordinarily  causes  little  or  no  disiihility. 

The  more  distinctly  traumatie  eases  are  those  of  Kielieruml  (i|ii<itcd 
by  Cooper 'j  and  Si-eijer  (<|i(oted  by  Tilhnanns).  Richcrund's  (latient 
was  a  woman  \vhogras|ted  the  side  of  her  lu'd  <liiring  parturition,  turn- 
ing her  wrist  forward,  ami  felt  a  sharp  jiaiu  in  the  wrist.  A  fortnight 
later,  a  hard,  cireunisorilied  tumor  was  found  at  tlie  baek  of  the  esu'iius, 
formed  by  the  head  of  the  os  magnum,  which  was  readily  replaeecl  by 
making  gentle  pressnre  on  it,  and  extending  the  hand.  Itielier.ind 
liad  seen  another  similar  case,  as  had  also  ( 'hopart  and   Boyer. 

CoojH'r's  |)atient  was  a  young,  muscular  man,  wlii>  iia<l  (jdlen  ujMjn 
his  hand  in  sueh  a  way  as  to  bring  (he  |ialniar'  as|)e(:(  ol'  llie  lingers 
into  contact  with  the  forearm.  At  the  point  of  must  pain  was  a  round, 
hard  tutnor,  ratiier  larger  than  a  tiiarMe,  which  produced  a  most  evi- 
dent deformity  on  the  back  of  the  wrist  oi)posile  to  anil  above  the  ha.se 
of  the  third  metacarpal.  The  hand  was  slightly  beiii,  and  extension 
caused  coustdcralde  j»ain  ;  the  tendon  <>(  the  extensur  car[H  radialis 
brevior  was  displaced  slightly  to  the  radial  side;  the  forefinger  was 
aiidnetcd  from  the  middle  one,  and  any  attempt  (o  approximate  them 
gave  great  pain  at  the  ba.se  of  their  nietacarj»al  bones;  and  opposite 
the  base  of  tlic  middle  one  was  a  depression,  i|uite  evident  to  both  sight 
and  tonch.  Kednction  was  effected  liy  making  traction  on  the  fore  and 
middle  lingers,  wliile  pressure  was  made  upon  the  os  magnum.  On 
flexing  the  hand  the  deformity  was  rcjirodiiced  ;  it  was  again  corre<'fed, 
and  the  hand  placed  in  splints. 

Sceger"  saw  in  1K2!)  and  \H'.M)  two  eases  of  dislocation  of  the  head 
of  the  OS  magnum  liackward  can.se<l  in  young  men  by  falls  n]Kin  tlic 
olose<l  fist,  deduction  was  effected  by  traction  and  forcible  Hexion  of 
the  hand,  in  one  case  easily,  in  the  other  only  after  sevend  attem|its. 
The  liand  was  ke])t  in  splints  in  the  extended  position  from  si.x  to  eight 
weeks,  witli  comjircsses  in  front  .'ind  bchinit.     Recovery  was  eom]ilete. 

The  only  eji.se  of  total  dislocation  of  the  bone  of  whicli  I  know  was 
in  a  patient  who  applied  at  the  [Iixlson  Street  Hospital  in  1899 
becitnse  of  another  injury.  A  lump  was  noticed  at  the  back  of  his 
wrist,  wliieh  he  said  dated  from  an  injury  received  nine  years  before. 
Two  skiagranis  taken  at  the  time  (I'late  XXIX.)  clearly  .show  the 
three  bones  of  the  first  row  in  place  and  the  projection  of  the  (li^hH-iited 
Inine  over  the  site  of  the  os  magniuu.     There  was  no  lo.ss  of  function. 

Trapezoid.  The  diagnosis  of  dislocation  of  the  trapezoid  backward 
was  made  iei  a  case  reported  by  fJay  :'  the  patient  was  a  man,  tiu'rly- 
two  years  old,  and  the  injury  was  cuised  by  striking  wifii  the  ti.«t  iti 
})lay.  "  At  the  hase  of  the  metacarpal  bone  of  the  index-finger  was  a 
sharp,  hard,  slightly  movable  liuucli,  niise<l  one-((Uarter  of  an  inch, 
and  ten<lcr  on  jiressiire."  There  was  no  crepitus ;  the  metacarpal 
bones   were  of  the   same   lenirth.     It  could    not   be   retlneed.     Two 


'  Coiijicr:  Loc.  cit.,  p.  i'M, 

*  Secgcr :  MittlivilniiKon  <Ier  Wiirtt  iirrtl.  Vpreiiis,  vr>I.  i  .  i|ii»tod  bjr  Tilliusnns. 

-'Qay:  BoRtou  Mc-dicul  iiiitl  Surgical  .louriml,  IMii).  vol.  Ixxxi.  p.  184. 
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months  later  the  ilffuriuity  was  unchangttl,  but  the  hand   Itad 
n««rly  as  good  as  ilie  other. 

Trapezium.     Two  oases  of  tlislru-aiiim    baekwanl  of  the   tra 
alciiie  li;ive  been  reported   by  l'^h<!(''  and   von   Mosengeil." 

Uhde's  patient  wa.s  a  man,  thirty -three   years  old,  wlio  had  b«>o| 
knocked  down  by  a  wagon.     The  riglit  thumb  and  the  region  of  its 
metacarpal    brtne    was    brnise<J,    swollen,   and    painful,    ami    "at    the 
junction  of  (lie  lirst  metacar[Mil  and  tnipezinm  .•iii   unusual   mobility ^H 
of  the  latter  l)oue  was  reeoirnizable,  and  itisfcad  of  the  normal  depri^»-^^ 
sion  between  the  fen<lons  of  tlie  extensor  st-eundi  and  extensor  prinii 
internodii   on   extension   of  the   hand    there   was  to  be  .seen   u   small 
angidar   tumor  corresponding    to  the  tni|)ezium,  which    projecte*!  oal 
flexion  of  the  tirsi  and  secon<l  metaearjnds  about  three  and  a  half  lines] 
above  tlie  level  of  the   back  of  the  lian<l.  and  disap|)eared  on  straight] 
extension  of  tin'se  iiones  with  a  <Teakitig  suuud.     Six  months  later  the] 
trapc/iiuin  was  found  to  project  one  and  a  hall' lines  on  the  nuiial  side.'*! 

Von  Mosengeil's  |)atient  had  a  deformed  hand,  the   thuudi  and  its] 
metacar])al   bone  having  the  slia|K'  and   ]iosition   of  a  finger  ;  the  dis 
placement,  half  a  <M'ntimetre,  vvas  pntdueed   by  a  blow   received  njjon ' 
tile  palm  of  the  haiiil  ;  it  was  reduced  by  tJexion  and  pressure. 

Tliere  is  one  ciise  in  the  ree()r<ls  <if  the  out-|)atient  department  of  the] 
Hudson  Street  Hospital,  It  did  not  come  under  Djy  observation,  andj 
the  details  are  lacking  in  the  report. 

Os  Magnum  and  Trapezoid.  ITIidc  '  briefly  describes,  iin«ler  the  titJe 
"  Inxatio  ossis  inullaiigidi  niinoris  et  ossis  capitati,"  a  ease  of  injury  tu 
the  wrist  marked  iiy  a  projection  on  the  back  of  the  hand,  wliieli  he 
attributed  to  the  dispiaceinent  uf  the  tr.tjic/oiil  and  os  magnum.  The 
injuiy  was  cruised  by  a  fall  upon  the  "anterior  ends  of  the  metac;ir|Ml 
bones."  It  does  not  appear  from  the  description  whether  the  Injiies 
were  thought  to  l)e  dislwated  from  the  tnetacar[>als  as  well  as  from  the 
first  row  of  the  ear|>us.  The  prominence  could  be  reducc«I  by  pressure, 
and  rcap|»eared  on  flexion  of  the  wrist. 

A  c;ise  reported  by  Ahpiie,  of  Mont|M'llier,  has  been  fre<|Uentlv  ^j 
tjiioted  ;  there  was  much  displacemeut  of  ilu'  c;irpiil  Imnes  on  the  nuiial  ^| 
side,  but  not  oidy  was  its  character  ujieerfaiii,  but  in  addition  the  region  ^^ 
had  siid'ercd  from  two  different  aeeideiit.s,  one  of  which  was  accompa- 
nied by  great  laceration  of  the  soft  parts. 

CARPO  METACARPAL  DISLOCATIONS. 

CiLses  have  been  reported  of  the  isohited  dislocation  of  ever\-  one" 
the  metaearjKd   hones  except  the   fifth,  and  of  the  eonibined  disl(»c:itioa 
of  two  or  mure. 

First  Metacarpal.  Dislowitions  of  the  metjicarpal  bone  of  the  thumb 
are  tiie  most  fretpient  and  importiint ;  almost  all  have  been  back- 
ward. 

Very  little  is  known  of  ili»(ncntions  forward.  Sir  Astley  Cooper* 
aay.s,  "  In  the  cases  whieli  I  have  .seen  of  this  accident  the  ractacarpal 

'  tTlKle:  Di'iitscliu  Klioik,  IfCiO.  vol.  it.  p.  HX*. 

'  Villi  Mnseiigcil  :  Arch,  ftir  kiln.  C'liirargie,  1871,  vol.  xii.  p.  72.T 

'  Ubde  :  Luc  cil.  *  Cooper:  Loc.  cit.,  p.  443. 
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hone  lias  l>«'n  tlirown  inward,  l)C't\vc<'n  tlio  tni|)i'/.iiini  and  the  root  of 
till'  riirtacar'[inl  lione  snpiiartinij  tlie  indux-tiii^er  ;  it  >i)rms  a  protiiWer- 
ance  towani  tUv  palm  of  the  hand  ;  tho  thiinih  is  hi-nt  haekwarci  and 
(lanndt  hn  l>r<iii<rlit  tnward  thf  iitilt'  linsrcr."      I'<iinsiit  iiiiotrs  a  rcfon 


^nce 


In-  \'iilal  ik'  f.assis  to  a  case  »f  incoiuplite  disioriitiotr  forward  which 
lit'  had  ('a>ily  reihiced. 

AllxTt  '  sjiw  two  cas<^s  of  i(ic<iiT)|ilote  disio«ititvn  otilwnrti ;  one  was 
did,  thf  other  recent.  In  the  latter  the  injiirv  was  ]iro(hiccd  in  a  trial 
of  strenjrth  \>y  fjnispinfj  han<ls.  The  disfihu-enient  was  easily  re«liiced, 
lint  initiieiliatelv  rectn-i'ed.  After  reduction  the  tlnindi  was  fixe«l  in 
ahdiietion  by  a  tiilicate  dressing  and  so  uiaintaiiied  for  six  weeks. 
Complete  recovery. 

Dislocations  baclcward  may  he  eoitiplclc  or  ineimijiletc  ;  the  former 
arc  iufreijiient,  the  latter  t|uile  eoiiinioii.  Of  the  4;j  cases  of  nietacarjMil 
dislocation  in  my  statistics  (Cliajiter  XXVII.)  ahnost  all  were  of  this 
hone  and  <d'  this  kind.  The  cause  may  he  a  forced  flexion  of  the 
tliniuh  into  (lie  palm  of  the  hand,  or  its  forced  movement  in  the  opjH)- 
site  direetion,  or  itireef  violeuee  recciveii  upon  the  thenar  eniinene<', 
as  in  strikiiifi  u]ioii  the  handle  of  a  chisel,  or  in  strikinjr  a  hlow  with 
a  liamiiter,  or  in  the  hurstiiif;  of  a  gun. 

Spffimens  of  (dd  dislocation  have  liecu  tlisseelcd  hy  Foucher'and 
(lerin-Roze  ;'  in  the  former  the  upper  end  of  the  metacarpal  hone  was 
displaced  backward  ami  a  little  inward,  and  was  Hexed  at  a  rii,dit  angle 
to  and  fused  witii  the  (rapeziiini  :  in  addition,  the  second  uietacar|>al 
was  displaced  U[iward  about  two  centimetres  on  (he  back  of  (he  wrist, 
retaining  the  insertion  of  the  extensor  car|M  radialis,  and  the  (bird 
metacarpal  liad  been  broken  at  its  nuddie.  The  injnry  wa.s  caused  by 
the  bnrstinL''  of  a  gun.  In  (i<''riii-Uoze's  ease  the  tli>jilaeenteiit  was 
directly  backward,  the  anterior  edge  of  the  base  of  the  nietacar|>al  rest- 
ing iijioii  th<'  |)osterior  edge  of  the  irrferior  articular  surface  of  the 
tra]H'ziun!  ;  iiH'omplete  reduction  could  be  made. 

In  the  inconijilele  form  the  posterior  edge  of  the  base  oi"  the  met.i- 
carpal  bone  can  he  seen  and  felt  in  tlie  interval  between  the  leudouH  of 
the  extensor  primi  ami  extensor  secundi  internmlii  as  a  hani  lump 
eontimious  with  the  shaft  of  the  bone  and  reducible  by  pressure.  The 
llinuib  is  genendiv  somewliat  flexed  toward  the  palm,  tint  may  l)e 
extended  or  "straight."  Movement  is  limited  and  jiainful,  and  flex- 
ion increases  tlie  apparent  displacement. 

In  tlu'  complete  iorni  the  dorsal  prfiminenee  is  more  distinct,  and 
rests  upon  the  tni[ic>;ium  which  forms  a  recogni»ddc  lump  in  the  ball 
of  the  thumb.  The  thumb  is  shortene<l  by  tiu'  ascent  of  tin-  meUa- 
ear[i;d  bone,  its  first  phalanx  appeiiriug  in  I'onseipienee  to  have  pa.ssed 
upward  into  the  thenar  mu-cles,  .and  it  is  usually  Hexed  at  the  c;irpo- 
metaearpal  joint. 

In  some,  even  rcctait,  cases  reduction  lias  been  impossible,  but  usually 
if  has  been  effected  without  didiculty  by  traction  on  tlie  thumb  and 
direct  pres^iin'  forward  and  ilowuward  u|ton  the  [irojectiiig  end  of  the 


'   AIImtI  ■  Cliinircii'    vnl.  ii,  p.  44-'i. 

•  FiiiicliiT :   Hull.  <li'  111  S(M-.  Anntunii(|ne,  IKifi.  p.  R, 

•  QfTiu-Uoze:  Hull,  ilf  lit  S(K\  Aimt(iiiiii|iu-,  1S.W,  i 
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bone.  F^arly  reoiirrencc  has  l)c-on  noterl  in  srinu'  oases,  and  in  a  fewl 
jiivviMitioii  (if  ivrurreiicc  lias  bt'i'ii  difficiiU  or  incomplete.  Alotiliiiii  I 
splints  (if  ItatluT,  jtjaster,  or  giittii-pcrclia,  and  j)a,-tfl)oaixJ  or  \v<h»<IchI 
splint-  with  con>|)reis.se.s  at  the  back  of  the  jointure  ordinarily  iistil.nnill 
have  fjivon  !«iti.>-factor_v  results.  In  one  raise  the  only  tlrt'ssing  ooii-l 
sisfed  of  strijis  of  adhesive  jilaster,  rnnnini;  from  the  back  of  tin-  fon-aruil 
aroinid  the  ball  of  the  thiimb,  and  back  between  it  and  iht-  iiidcx-lini;erl 
to  the  forearm,  so  as  to  niaiiitain  (lie  Jiieinlier  aiidneted  aiui  exlfinie<J.    I 

The  restoration  of  Innction  al"tcr  rediietion  is  com]>lele,  and  fveoj 
when  the  disloeation  lias  remained  unreduced  some  |mtient.s  iiavo  beeal 
able  to  make  ^ood  use  of  the  tliunib ;  in  others  the  nioveinent  of] 
adduction  and  opposition  has  been  ntiieh  restricted.  I 

The  second  metacarpal  has  been  rejtorted  disl(H?ated  forwanl  in  two  1 
cjise-i  and  bac'kward  in  livi- cases  ;  in  one  of  the  latter  toffetber  with  J 
dislorati'iii  of  the  first,  and  in  another  with  ilislocation  of  tlie  thinl.  I 
An  additional  ease,  observed  by  himself,  is  mentioned  by  l)omart|iiay,'  1 
in  which  the  (irst  and  second  were  together  «lisloeatcd,  but  the  dirtn^tion  I 
is  not  stated,  and  no  details  are  j^iven.  I 

The  l'<irvv;ird  cases  are  those  of  Hoiirget  ((piotiMl  by  Malgaigne)  an«l  I 
Marsh  l<jiioted  In-  llamiltoiO.      In    IJoiu'ijet's,  the   cause  was  excessive  1 
pressure  on   the  upper  posterior  part  of  the  hune  ;  in  Marsh'.s,  it  was  1 
an  oblitpie  lilow  with  a  hammer  on  the  back  of  the  elencheil  hand.     In 
both  cases  the  proximal  end  of  tiie  bone  conld  be  felt  in  the  palm,  and 
a  correspiiiidinj;  depression  on  the  back  ;  in  the  former  case  the  lower 
end  of  the  bone  was  inclined  forward,  au<l  the  tiiitrer  a]ipeareil  short- 
ened nearly  one-tonrth  of  an  iticli.      IJitth  were  easily  reduced  l>y  trac- 
tion (»n  the  linirer  and  pressure  ori  the  end  of  the  bone. 

The  uticomplieated  backward  cases  are  those  of  Ilamiltun  •  and  Hum- 
bert ;'  the  former  was  causetl  in  a  W(tman,  twenty-eitjht  years  (dd,  by  a 
fall  npin  the  closed  hand.  Reduction  was  easily  effected.  IliiniiH-rf's 
patient  was  a  man  thirty  years  old,  who  was  kicked  by  a  horse  U|>oti 
the  hand  that  held  the  reins,  the  l)|civv  fallint;  on  the  back  of  the  lower 
end  of  the  second  met;icarpal  bone  and  the  adjoininj^  phalanx  :  the 
upper  end  <if  the  bone  <'ould  be  felt  us  a  hard,  circiunscribed  ]>r(imi- 
nence  on  tlu'  back  of  the  linud,  ami  the  fint|fer,  measured  by  the  adjoin- 
in};  one,  a|>peared  live  millimeli'es  short.  Reduction  was  ma(h<  by 
tniction  and  direct  ]>rcssure  downward  and  forward.  .4j)p.irentlv  the 
<lisl(K'atiou  had  been  caused  by  forced  palmar  flexion  of  the  bone. 

Tile  case  in  which  tlw  dislocation  was  associated  with  that  of  the 
first  metacarpil  is  tliat  of  Fouelier,  mentioned  above. 

In  two  cases  seen  by  Hamilton  there  was  ineoni])lete  dislocation  back- 
ward of  the  up|>cr  end  of  the  second  and  thinl  mctiicarpals,  caused  bv 
strikiufT  a  blow  with  the  fist;  in  both  cases  the  disloeation  was  old,  and 
had  persisterl  in  spite  of  attempts  to  maintain  rt'duetion. 

Third  Metacarpal.      In  adililion  to  these  two  cases,  in  which  the  in)nrv 
was  associated  with  dislocation  of  the  second  metacarpal,  dislfK-ation  ' 
Iwckward  of  tlie  third  metacarpal  has  been  reported  by  Hlandin*  and 

'  rVniiiniiiay  :  Hull,  lie  til  Sotii'-U'  ilc  ('liiriiri;ic5.  ls"il.  vol.  ii.  p.  171. 

'  llamiltnii :  I,oc.  cit..  p.  7'JI.         '  Hinril)ert :  Tnioii  Moiliculp,  1863.  vol.  v.  p.  527. 

*  Blnndiu:  Uazetto  des  Hoiiitnux.  1S||,  p.  552. 
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TJoux.'  Blandiii's  |iatient  fell,  wliile  Inildiiij,'-  a  mil  of  ini|ier,  and 
struck  liis  liand  against  a  pi»st ;  the  lik)\v  was  slifrlil,  ami  eaii^L-d  no 
paid  at  the  time,  liiit  tlie  niiddk-  fingi'f  [iroiniitly  lu'Wime  jtuwerless, 
and  till'  hand  niimh  and  swnlk'n.  'IMuto  «  as  ;i  liiu'ar  transvtTM?  cochy- 
niosis  at  the  back  ol'  the  first  |ilialan\  of  tke  middle  (inpT,  cki.sc  hy 
the  nietacar[ial  juiiit,  and,  on  muvenient,  a  crackling  that  rescndded 
rrcpitns.  No  other  syni[>t<)nis  are  nieiitiuned.  Klandin  made  ike  diag- 
nosis of  "  diastasis  or  incomplete  di.-loejition  "  of  tlie  third  metacarpal 
hone,  Imt  others  who  saw  the  ause  thought  the  ltf>ne  was  broken.  The 
title  iif  the  repi>rt  of  the  case  is  "  incomplete  dislocation  upward." 

Uonx's  patient  had  lyeen  injured  iti  a  mine  ex|il<ist(>ir  :  a  hard,  cir- 
cnmseribcd,  snlicutanenns  tuiimr  eonkl  he  seen  and  felt  on  the  back  of 
the  wrist,  conlinnoiis  antl  moving  with  the  (IiinI  nretacarpai  ;  the  niidtlie 
finger  was  shorteiieil.  The  tlisloc;ition  was  reduced  by  direct  jjressnre, 
but  appears  to  liave  recurred,  for  at  the  nntojisy  the  Itase  of  the  bone 
was  fonn<l  resting  on  the  back  of  the  os  nnignnm  ;  the  second  mela- 
caqial  was  broken. 

Fourth  Metacarpal.  An  incomplete  backward  dislocation  of  the 
fonriii  metacarpal  was  ri'porled  by  Maurice. ■  It  was  <'au.sed  by  (he 
)irenniture  c.xjilosion  of  a  eartridge  which  the  palicnt  was  putting 
into  a  C"hassejiot  gun  ;  the  pbinger  was  driven  backward  tigainst  the 
]>alm  of  the  IkukI.  There  was  a  prominence  half  a  ccntinieire  high 
on  the  back  of  the  band,  correspionding  to  the  u]i["'r  cnil  of  ike  fourth 
metacar]tal.      Heduciion  was  easy,  and  rccov«'ry  [inifupt. 

The  four  inner  metacarpal  bones  (11.,  III.,  \\ .,  \ .)  Iiave  been  simul- 
taneously displaced  in  lour  cases,  Vigouron.v,'  Hamilton,*  Tilkuix,'' and 
one  of  my  own  ;  in  the  first  and  second  the  dislocation  was  baekwanl, 
in  the  others  forward. 

Vigouronx's  ]iatient  was  injnral,  when  eighteen  years  old,  by  the 
exj)losion  of  a  pistol  which  he  lu'ld  in  his  left  hand.  .\t  liis  ileath,  at 
the  age  of  sixty-two  years,  there  was  found  a  com]ilete  dislwation 
backward  of  the  last  four  nn'tacarpal  bones;  these  bones  were  flexed 
forward  and  the  jiroximal  jihalanx  of  each  of  the  last  three  fingers  was 
iucomplctcly  dislocated  b.'ickward.  The  index-finger  an<l  the  lower 
[lait  of  its  metacarpal  bone  were  lacking.  All  the  joints  of  the  carpus, 
includitrg  that  of  the  trajH-zinm  and  fir>t  metacarpal,  were  normal. 

Hamilton's  patient  was  struck  at  the  battle  <if  Frcdcri<'ksbui"g  by  a 
ball  which  entered  at  the  ulnar  side  of  the  haiul  and  crosseil  the  back 
of  the  wrist  between  the  last  row  of  carpal  bones  and  the  skin.  When 
seen  by  riamilton  five  years  later  "the  displacement  (backward)  was 
very  conspicu<ins  ;  no  fnigments  of  bone  bad  ever  escaped.  The  move- 
ments of  all  the  lingers,  except  the  index-  and  little  fingers,  were 
unimpaired." 

Tillaux's  patient,  wIkuu  T  had  the  good  fortune  to  see  when  he  was 
admitted  to  the  LarilM>isiere  Ho.spital,  was  twenty  years  old  ;  twelve 
days  before  admission  to  the  hospital  he  had  fallen  backward  fmni  a 

■  Ronx :  Union  M/dicalo,  1S48,  n.  334.  >  Mnnri(H< :  CaMtte  M^dicalo,  1868,  p.  587. 

*  ViKooronx  :  Uiill.  df  In  S<KMC't«  Anatomiquc,  1850,  p.  15. 

•  Hiiniiltiiii :  lyiK'.  r.it.,  p.  T2\. 

'  Tillaux  :  Bull,  de  la  Society  do  Chirurgic,  1.^.5,  p.  415. 
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wukIow,  uhoiit  ten  feet,  striking  ii[)i)n  tlic  Imck  of  liis  flexed  li.inii.^| 
TIk-  liand  wns  Hexed  on  tlie  \vri,-t  and  lmhiM  not  lie  artivelv  exteniUila^H 
There  \v;us  a  dor^iii  dejtfe.ssion  e<>iTi'sjiuinliii<:  lo  tin-  lino  of  jtiiictioii  "f^| 
the  earpal  and  iiiutawiriial  bone.s,  .<liai'|)ly  limited  almve  l>_v  n  tmnsVL't^^^H 
prominence  which  was  evidently  formed  by  the  seeon<l  row  of  the  oir^H 
pus,  and  on  the  [talinar  surface  at  the  same  level  the  ball  ul'  tlie  hani^H 
was  more  proniinetit  than  usual.  The  relations  of  the  tirs^t  inetac:ir|ial^| 
with  tiie  tni|M.'/.iuiii  were  unchaiifjed.  MiKlenite  traction  with  dire<-ti^| 
pressure  forward  n-d need  the  displacement  with  aclick.aiui  by  iiKikiug'^H 
pressure  in  lh(!  op|Hi>i[e  dircctinn  it  was  ajf-ain  produt^vd.  After  a^| 
second  reduction  the  limb  was  immobilize<l  for  a  fortnight.  C'oinpleie^^ 
recovery. 

My  |>;dient  was  a  lad  lifteen  years  old  who  was  adniittccl  to  the  Prcs^^Hj 
byteriaii  llns[>ilal  in  .lamiury,  l.SS",  after  having  fallen  down  uii  elevu-^H 
tor  shaft,  a  di>tanue  nt'  almut  forty  feet,  and  received  a  euinjMjiind 
fracture  of  the  ri«;ht  forearm,  a.  severe  injury  of  the  right  hip,  the 
nature;  of  whii^h  coidd  not  l)e  satisfactorily  made  out,  and  a  dislocatioal 
of  the  left  cartio-nictacarpal  joints.  When  1  first  saw  the  patient,  three! 
weeks  later,  (he  last-named  injury  had  tiot  been  reeogni/.eil.  The  fiandj 
was  then  in  almost  cnm|ilete  extension  on  the  wrist  an<l  ocoiijn'ing  al 
plani'  somewhat  anieriur  to  that  <jf  the  « fist  and  forwirni.  The  backJ 
of  the  wrist  formed  a  nnimled  resistant  jiromiiience,  continuous  abovej 
with  the  back  of  the  radius  and  ninaaiid  terminating  below  in  a  siiarp, 
well-ilefined,  tninsverse  ridge,  whieii  e.\tend«l  com])lcteiy  acni.ss  from 
the  fifth  to  the  second  iin'tacarpal  and  curve<l  u|iwaril  on  the  outer  »fi<le 
toward  till'  styloid  process  of  the  nidius.  Tlie  linger,  pass^^-tl  upwani 
along  the  liaek  of  the  tiielacarpiis,  was  al't'cstcd  by  ^hi^  ridge,  which 
appeared  to  be  about  one-ipiarter  of  an  inch  high  and  corresjK>n<lctJ  to 
the  line  of  the  earp()-nietacar|)al  joints.  The  fu-st  row  of  curiml  i>unt«| 
was  in  normal  relations  with  (he  ibrearni  antl  with  most  of  tlie  sec^mdl 
row,  but  the  ri'latiiins  of  the  trapezium  could  not  be  clearly  made  out. 
I  was  tinder  tli<'  im|>fession  that  it  was  displaced  somewhar-  forwaitl 
from  the  scaphnid  ;  it  had  jireserved  its  relations  with  the  first  iuet;i- ' 
carpal  bone.  The  ball  of  the  hand  was  abnonually  prnminent,  anil 
the  aiitero-]tiJste.rior  diameter  of  tlie  wrist  afipeared  thereby  increa-sed  ;^^ 
the  tninsverse  diameter  was  niichaiige<l.  ^H 

The  deroriiiity  was  easily  reduced  by  traction  and  tlirect  pressnix-.  ^H 
hul  imiiu'dialely  recurred  when  the  pressure  was  removed.  Reduction 
was  maiiitaincil  for  (en  ilays  by  keeping  the  limb  in  a  plaster-t)f-I*aris 
dressing;  on  removal  of  the  dressing  the  deformity  di<l  not  recur,  but  ^J 
a  few  hours  later  the  |>atient  reproduced  it  while  experimenting  U>^| 
a.sccrtain  if  the  reihictioti  vvas  permanent.  It  was  again  re<hiee<l.  aml^^ 
the  limb  dressed  as  betbre.  Three  weeks  later  the  nnluction  wa.s  c<im- 
plele  and  ]M'nnanent  except  (or  some  projection  forwarfj  of  the  firslJ 
metacarpal  and  trapezium,  and  the  wrist  and  fingers  had  i'egaine«lJ 
th<'ir  iiiobilit\'. 

Dislocation  of  All  Five  Metacarpals.  I'milet '  reporte<l  a  ease  of  inenm- 
plete  diskx-ation  forward  of  all  five  metacar|>al  hones;  the  injiirv  waa 
canse<l  by  a  fall  from  a  horse  and  was  assoeiate<l  with  a  wr»iind   of  tlitf 

I  PouU-t :  Uiill.  .!<;  la  Soc.  de  Chir.,  1SS4,  p.  !H)i>. 
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skin  on  the  ball  of  the  hand  and  slight  chipping  of  the  anterior  edges 
of  the  car[)al  bones.  The  swelling  and  the  inflammatory  reaction  were 
so  great  that  an  examination  was  not  made  nntil  after  the  lapse  of  a 
month.  There  was  then  found  on  the  back  of  the  hand  a  jirojection 
formed  mainly  by  the  os  magnum,  and  below  it  a  depression  extending 
from  the  trapezium  to  the  unciform.  On  the  palmar  surface  the  ball 
of  the  hand  projected  forward,  the  palmar  fold  was  effaced,  and  a  deep, 
ill-defined  bony  prominence  could  be  felt.  The  intcnligital  spaces  were 
two  (centimetres  nearer  the  styloid  processes  than  on  the  other  hand. 
Partial  reduction  and  restoration  of  mobility  were  obtained. 

Erichsen  gives  a  woodcut  and  description  of  a  plaster  cast  in  the 
University  College  Museum,  Ijondon,  taken  from  a  patient  in  whom 
he  thinks  this  dislocation  must  have  existed  ;  and  Rivington  '  rejwrted 
the  case  of  a  patient  who  had  Ijeen  run  over  by  a  wagon  and  had  sus- 
tained a  compound  dislocation  forward  of  all  the  metacarpal  bones, 
the  base  of  the  third  projecting  through  a  transverse  wound  near  the 
centre  of  the  palm  ;  the  first  phalanx  of  the  thumb  was  also  dislocated, 
and  the  index-finger  so  injured  that  its  amputation  was  necessary. 
The  base  of  the  third  metacarpal  was  excised  and  the  dislocation 
reduced.  After  dangerous  suppuration  and  high  fever  the  patient 
recovered  with  a  fairly  useful  hand. 

>  Bivingtun  :  Lancet,  1873,  vol.  i.  p.  270. 


CHAPTER    XLIX. 

DISLOCATIONS  OF  THE  THUMB  AND  FINGERS. 

Proximal   Phalanx    of  Thumb— of  the    Fingers — Middle    Phalangcfl — IM 

Phalanges. 

The  tahlos  in  T'liiiptor  XXVI [.  slunv  that  metacarpo-phalu 
(]isli»«i(ii>iis  of  the  tliMiiih  niiil  litij^rrs  iiiul  <li.sl<MViti<>ns  of  tlie  piiala 
ill  coinl>in<'<I  lios|)ti:il  ;iii<l  jidlydiiiic  i*ervicos  iimoiirit  t<»  ijonrly  2.'»  jieB 
cent,  of  nil   ilislui'utioiis.      Of  the   iiu't)i<'jir|»o-]>lialiingeal   dislucationtf 
those  of  the  tlinnTh  are  much  the  most  iiuiiitTuiis. 


A 


DISLOCATIONS  OF  THE    PROXIMAL  PHALANX  OF  THE 

Tliese  ili-^locatHiiis  are  not  only  (lie  mast  fre(iiient  of  those  iuvulvioe 
the  phalanges,  Imt  they   also  derive  a  speeial   interest  from  the 
fliieney  witli  which  the   reduction  has   been   founil  to  he  very  diilicul 
or  has  entirely  failnl.     Tlic  ejiuse  of  this  dlHienltv  has  been  tlie  sob- 
ie<'t  of  much  study  and  i'X|ifriinent  upon  tlie  ciidaver  during  the  last 
luuidred  years,  which   may   lie  s;iid   to    have  eu!minat<Kj  in    an  clab 
rate  ]>aper  rt;ail  liy  Fand»etd''   before  the  Si>ei6t6  de  Clnrnrfrie  of  Paria 
in  1875,  in  which  the  anatomy  of  the  joint  was  dest;ribed  with  much 
detail.     This  deseri]ition  and  Ids  exphuiation  of  the  cau.se  of  tlie  diffi- 
culty have  been  generally  copied  and  accepted   by  writers  in  GerniaiivJ 
and  France.     The  experience  I  have  jrained  in  arthrotomies  jiidicatt-*^ 
that  he  has  somewhat  overestimated  the  importance  of  the  setmmoid 
bones  in  o|)posinfi   re<hiction.  ^y 

Anatomy.     The  liend  of  the  metacarpal  bone  pnjccts  on  its  palmar^H 
aspect  in  the  form  of  a  wcll-rotindi^l  tubercle  or  condyle  coverwl  with^^ 
cartilajie,   and    more  jjrnminent  on    its  outer   than  on   its  inner  side. 
The  liiraments  of  tiie  joint  here  concerned  are  the  two  latenil  and  the 
stroiiij  anterior  or  glenoid  ;  the  latter  is  eoiitiuuons  on  either  side  with 
tile  others  and  is  stilfencd  by  the  development  within  it  of  the  two  sesa- 
moid boues  belimping  tn  the  short  muscles  attached  to  the  base  of  the 
jihalanx.    The  tendon  of  the  flexor  longns  jwllicis  lies  nearer  the  innerl 
than  the  outer  side  ;  it  is  lodged  at  its  lower  end  in  a  firm  she.ath,  whici 
extends  upward  to.  and  is  connected  with,  the  glenoitl  ligament. 

The  short  muscles  and  their  attacliments  are  made  tense  by  abduct- 
ing the  thumb,  and  are  rel.-ixed  by  pressing  lite  metacarjial  bone  into 
the  palm  of  the  hand.  The  long  flexor  and  the  e.xtensoi"s  are  rehixe 
by  inclination  of  the  hand  toward  the  radial  side.  Coiise(|nentlv, 
relax  as  mucli  as  possible  the  variou.s  nms<'les  attached  to  the  thumb, 
the  Iian<l  should  be  held  in  straight  extension  and  slight  alxiuction, 
and  the  thumb  should  be  pressed   into  the  palm,  adduction. 

>  FarHlH'uf:  Bull,  de  la  SociCtc  de  Cliirargie,  1H76,  p.  81. 
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The  dislocation  may  be  backward,  forward,  or  to  the  inner  side ; 
complete  or  incomplete. 


Backward  Dislocations. 

This  is  the  most  frequent  form,  and  the  one  in  which  reduction  of 
the  dislocation  is  often  difficult. 

The  common  cause  is  exaggerated  dorsal  flexion  of  the  first  phalanx. 
When  the  normal  limit  of  the  movement  is  reached  the  anterior  liga- 
ment is  put  upon  the  stretch  and,  the  movement  being  continued,  yields 
at  its  attachment  to  the  metacarpal  bone,  so  that  the  anterior  ligament 
accompanies  the  phalanx  in  its  movement. 


Fio.  302. 


Fio.  303. 


Incomplete  dlBlocatiun  of  the  thumb. 


Incomplete  dislocation.    (Farabkcp.) 


a.  Incomplete  Form.  If  this  movement  is  not  carried  further  than 
to  the  position  shown  in  Fig.  302  the  articular  end  of  the  phalanx  rests 
against  the  posterior  margin  of  the  head  of  the  metacarpal  bone,  and 
is  maintained  in  this  position  by  the  tension  of  tlie  portions  of  the 
adductor  aiul  abductor  muscles  which  are  attached  directly  to  the 
phalanx,  for  their  line  of  traction  is  now  posterior  to  and  above  the 
new  centre  of  motion.  The  attitude  of  tlie  member  is  represente<l  in 
Fig.  303. 

This  incomplete  form  is  the  one  which  many  jjeople,  especially  the 
young,  can  voluntarily  produce  by  contracting  the  extensor  muscles. 
The  anterior  ligament  and  the  sesamoid  bones  rest  like  an  apron 
against  the  antero-inferior  articular  surface  of  the  metacarpal  bone, 
and  the  dislocation  can  be  readily  reduced  by  moderate  traction  upon 
the  phalanx  and  flexion. 

b.  Complete  Form.  If,  however,  the  movement  is  carried  further, 
the  phalanx  entirely  leaves  the  articular  surface  of  the  metacarpal 
bono,  and  moves  upward  on  its  dorsum,  being  followed  by  the  anterior 
ligament  and  the  sesamoid  bones  (Figs.  304  and  305).  The  external  lat- 
eral ligament  is  torn,  and  usually  the  internal  one  also ;  the  tendon  of  the 
flexor  longus  pollicis  may  remain  in  position,  and  be  tightly  stretched 
across  the  articular  face  of  the  metacarpal  bone,  as  has  been  seen  in 
some  compound  dislocations  (r.  g.,  Esmarch '),  or,  and  much  more  com- 
monly, it  accompanies  the  inner  sesamoid  bone  to  the  inner  side  of  the 

■  Esmarch  :  Berlin,  kliii.  Wocheuscbrift,  1876,  p.  629,  first  case. 
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metacarpal  ;  ocrasionally  it  passes  to  the  outer  side  of  the  inetacar 
lione,  iKTOini>!iii villi;;  tlif  extt-nml  sosaiiiuid,  Imt  jiroljably  it  dijes  so  onJ] 
wlien,  in  the  pnxhK'tion  ot"  tlie  dislofiition.  tlic  tliiiiiih   is    bent  to  tiif 
outer  siile  as  well  as  hackwanl.     Tlie  heiul  of  the   metacarpal  bone 


Fin.  304. 


Blmplv  complete  dlslocatlnn :  onterside.    (l-AKAVEt'r.) 

projects  throiipli  the  i-eiit  in  the  caj«Mlc,  find  the  tendons  of  the  aildne- 
tor,  abthietor,  and   the  lw<i  portions  uf  tho  flexor  brevis  rest  utittinst  it 
sides.     Tiie   jiliakmx   stands  erect  upnn  the  dorsnni  of  the  nietaearpa 
bone,  being  held  there  l>y  the  tension  of  the  abtluctor  and  adduetoe 


Flu.  305. 


Kio.  306. 


Sliiiplc  P""'P'^'l«  illslocttlliiii :  richt 
tliiimh  'I'hi;  limK  flexnr  tendon  Is  dis- 
Iiliict'd  to  ttic  tuner  sldiv    (Kauabi!(;f.) 


Pimple  complete  dislocation.    (Karabki^.) 


The  (iislitcaniiii  is  smiictiinos  niiide  eonipoiind  by  the  ruytturc  of 
soft  parts  nil  tlic  palmar  as|>crt  of  the  joint. 

The  appearance  of  the  member  is  characteristic  (Fig.  306  and  Plat( 
XXX.")  Tlie  phalanx  is  thrown  back  verticjdiy  iifion  the  roetacarp; 
bone,  and  the  latter  isaddnctetl,  the  thenar  eminence  being  conse<iucnt.l| 
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inf'n'iiscil  ill  tliicktH'ss  um!  {liiniuislicd  in  lircailtli.  Tin-  liciid  of  the  nieta- 
c'iir|i;il  liMtif  i>ripj<M:ls  in  I'niiil  ;is  :t  numd,  .-iiinutli  jhoiiuih'IK'i'  cliise  uiuler 
llic  .-ikiii,  iiviT  wliirli  tlic  tviiiidii  (if  (lie  loiijr  ikxnr  iii;iv  [icriiajvii  lie  felt. 
Tin-  j)liulanx  i.-  ijiiitt'  timvabk'  froiii  ^iilc  lo  .•<i<ir,'uini  r;iii  tie  rutated  ;  it 
(■ail  also  hftiinit'il  tlnwii  wias  tti  hu  iKti-iillc-l  with  tlic  iiiftacjii-jial  hoiio,  liiit 
tlii.s  niKveiuciit  slmiild  Ik-  avaiilecl  le>t  it  jhhmIiuv  Uit- ftiiiilitiitii  t(i  wiiidi 
Kar.ilK'iif  iravf  tlif  lUHiif  nC  i-oiiijitcj:  fi>rm,  tlic  e-sK-ritial  f'caturt'  of  wliicli 
111'  tltiniL.dit  (<i  lie  till'  iti1(T[iii>i(iiiti  iif  tlie  sosimit'id  bniics  lu'tweeii  the 
[iliai:ui\  ami  uu'lac:ii|ial,  ami  wliii'li  presents  great  tlitliinlty  nf  redue- 
liiii).  The  cause  oi'  this  dilficulty,  in  all  the  east>s  in  whii-li  I  have 
ex|Hisud  the  joint,  has  heeii  the  turti  edj^e  of  the  anterior  ligaiiieiit 
eliisely  drawn  across  the  l>ai'k  of  tlie  iiietuearpal  behind  it.s  head,  and 
a  sli^rht  iiiel-viiij;  of  tluit  edije  made  reduction  easy.  It  is  lielievcil  that 
llexiiin  of  ihe  di>lin'ated  ]tlinl;uix  tends  to  prndiice  this  enjjagi'nieiit  of 
llie  eaiisnle,  liiit  1  know  tliat  it  can  take  plaee  witlioiit  that  aid. 

Vhi.  3(»7. 


I'oniplex  ili>li«-iitlnii  of  tlie  lhiim)>:  outer  side.    Tlic  liook  raises  llie  pcriiwli'iil  conllmiiitlon  of 
the  liitcriil  llK'""ent,  expoftlng  the  retlerte*!  niiil  Inlerjioiied  pai^ule,     (FARABEfK.) 


Treatment.  The  attitmle  oi'  tlic  lliiiml>  is  maintained  l»y  the  tension 
<if  the  >liiirt  imisi'les  attached  tn  it,  ami  all  that  is  necessary  to  over- 
eoine  that  o|i[nisit!oii  i.s  to  relax  tin'  inii-^r'les  liy  iircssin^  the  niefaear- 
|)al  hone  toward  the  [lalni  ;  then  reihiction  is  made,  wliile  maintaining 
tlie  |(!i;daiix  in  rectanirnlar  doi.sil  Hexion,  hy  pressiiifr  its  base  down- 
ward toward  the  end  ol'  the  metacarpal  anti  flexiiifi  when  the  ]iro|i<'r 
level  m  reached.  If  the  torn  anterior  lijranient  has  not  eanpht  liehind 
the  heinl,  as  jnst  described,  it  will  lie  pushed  before  the  base  of  the 
tihafanx  and  the  latter  will  turn  ]i;ist  lite  head  of  the  nietacarjial  in 
llc\iiin  as  -oon  as  it  descend-  far  cjioiijirh. 

If,  on  the  other  hand,  the  li^ranient  has  caught  above  the  head  it 
becomes  a  wrioiis  obstacle;  it  may  sometimes  1k'  fretnl  by  rotating  the 
>halaii.\  wliile  pressing  it  downward  as  just  des<Tibed.  and  the  bone 
las  sonK'times  been  got  into  place  by  forcible  triictiim  in  straight 
extension.  The  latter  is  probably  only  accunipli-hed  when  the  trac- 
tion has  torn  the  att;tchniiiils  snllicieiitly  to  permit  the  jibalanx  to  be 
drawn  ipiite  away  fmni  the  metacarpal,  and  1  think  the  plan  is  dis- 
tinctly inferior  to  an  open  arthrotoiiiy. 

In  reduetion  liy  arthrotomy  the  incision  is  made  longitudinally 
along  the  [irojeetion  of  the  head  of  the  metacarpal :  as  soon  as  this  is 
exposed  the  sides  of  the  incision  are  drawn  apart  and  the  torn  etlge  of 
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the  lipuiK'jtt,  which  ran  ht*  disliru'fly  sfon  ahove   it   somcwliat   as 
Fig.  ■'iO'"),  i!>  tiii-kfil  jit  it*  cciUrc;  the  tiislofutiun  is  then  eiisily  reiliitxxi 
r  pri'-titin*  tin'  iiickinii  mi<rht  \w  iloiu'  without  a  hmg  iiici^sioii,  Ijv  pas#- 
inji;  in  ii  >h:ir|)-[K>ititL'(l  tptintntni'.      In  soiir'  rases  it  lias  been    ^iitlicicot 
to  lilt  the  lini}r  tifxor  tfiuloii  around   lo  the  front  (mm  the  side  <>f  the 
head,  wliii'li,  I  [)resutne,  i.s  olhuierit  because  tiie  teiulun   i«   attjiclied  t^_ 
the  caiysiile  atid  liriniff-  it  with  it  in  the  movement,  ^M 

The  jirognosis  in  (he  past  has  not  hefii  favorable.  Polaillon,*  an»- 
Iv/intr  08  cases,  found  that  reiliu'tion  had  failei!  in  1 1  nixl  had  t>eea 
etVccted  only  after  nnineidns  and  [irolonged  attempts  in  Hi  ;  in  8 
dibloealiou  wa:3  compound,  and  in  -i  of  tlicse  the  head  of  the  nietac 

Fifi.  30«. 


Complex  di!iloc«tion.    (FABADEiir.) 

pa!    bone   was   pxci(»ed.     In  one  caae  (Bromfield),  nearly  a  hiind 

years  ago,  sneh  violent   traction  was  made  (hat  the  terminal    phalanx' 
was  torn  oH";  the  case  has  been   ]H'rsistt'ntly  <jiiote<l  as  a  warniner  ever 
since,  but  if  it  is  rcnicinbcred  tliat  traction  is  esjK'cially  ill-aila[)tod  t( 
ellei^t  reduction  in  dilhcult  ca>cs  the  warning  will  not  be  lonjrcr  neo«IeJ, 
In  other  castas  the  thumb  hiis  become  gangrenous  in  consequence  ol 
the  violence  iiiHieted  upon  it  by  the  tracti<in. 

In  the  ciises  in  whicli   the  di>loi'atiiin   has  been  left  unrcHliice<l  and 
the  phalanx  has  been  luwered  to  a  position  in  which  it  i.s  parallel  wit 
the  nielacar[)al  linne,  the  nscfulness  of  the   inend>er  has  been  in  gre 
|wirt  restored,  although,  of  course,  the  deformity  persisted  and  the  joi 
was  imntovable. 

Forward  Bislocations. 

These  dislocation.s,  mucli  rarer  than  the  preceding  and  les-s  difficult 
to  reduce,  result  usually  from  a  fall  or  blow  upon  the  back  of 
Hexed  piialaux — that  is,  by  exaggeniteil  palmar  flexinu,  but  in  at  U-nM 
oni;  case  ( Lotubanl)  fmni  exaggerated  dorsal  flexion  presumably  com-J 
biucd  with  direct  im|)tilsion  of  the  ]ihalanx  toward  the  palm  ;  accord- 
ing to  Fdocart's-^  exjierinii'tits  dorsal  (lexion  needed  to  be  ctmibine ' 
with  forced  abduetioti  in  order  to  rupture  the  internal  lateral  ligament 

'  StiiiiBoii :  New  Ynrk  Mcdicnl  .TcMinial,  Mnrcli,  30.  188J). 
'  Piiliiillon  :  Dii't    Eiii'.vcl'>|)r'i)i(|Cic  rtis  Sc.  MOd.,  urt.  Dfiifrt. 
'  FcHicart :  Ttii-»e  do  I'liris,  IhTli,  No.  199,  quoted  by  Poinsot. 
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Pathology.  Tlie  j>atliolog_v  ha!<l)ceii  shown  l)y  six  ant«»p.«ifs,  VWioti,' 
Mcscljf<l('-,-'  Foiicart,  t\v<i  cuso!*,  Eve,^  and  one  ol"  my  own  not  In-lbrf 
reiMirtol.  In  two  of  these  (Fourart,  Eve)  the  injnrv  was  recent  ;  in 
Mewhede's  it  luul  lasted  f'orty-ei<;ht  days;  and  in  Foiicarl's  second 
case,  in  EveV,  and  in  mine  it  was  of  htng  standing.  TUv  reeent  caftot; 
show,  as  is  also  found  in  experiment.s  n[ion  the  eailavcr,  tliiit  lln'  (ms- 
terior  and  hitcnil  jKirts  of  tlic!  eapsnle  are  torn,  including  tiie  iaterai 
ligaments,  Ijnt  tliat  (he  eoniieetiou  hetween  one  or  lioth  .sesunoid  hones 
and  the  uietacar|)al  lione  may  persist.  The  extensor  tendons  may  he 
stretched  tiirectly  over  the  projecting  head  of  the  mefaejirpal  heme  or 
they  may  he  deviated  to  either  side;  in  my  ease  the  tendon  of  tlie 
extensor  priini  inteniodii  ap]ieared  to  liave  l)e<'n  detached  and  re(raetc<l. 
The  hase  of  llic  phalanx  ties  against  the  anterior  snrfiu'e  ut"  the  ineta- 
ear|>al  lione,  and,  in  rei'cnt  c!L«es  at  least,  does  not  appear  to  lie  notahly 
displaced  npwaril ;  it  may  lie  directly  in  front,  or  he  somewhat  dis- 
placed to  either  side,  arrd  the  phalanx  may  he  in  straight  extension  or 
partly  Hexed. 

In  the  oldei'  eascts  a  more  or  less  eomplefe  nearthrosis  forms  hetwcen 
the  hones,  and  tihnuts  hands  and  hony  outgrowths  give  the  joint  snlli- 
cient  solidity  to  make  it  useful. 

Symptoms.  The  deformity  is  characterised  hy  the  pot,iii(in  of  the 
phalanx  in  front  of  the  metacarpal  hone,  the  projirtion  of  the  head  of 
the  latter  on  the  dorsum  of  the  inemlHT,  and  the  rather  deeply  jilaccd 
proiuinenee  formed  hy  the  hasi-  of  the  phalanx  »l  the  lower  part  of  (he 
thenar  eminence.  Th<'  tliimd*  jijipears  in  some  eases  tu  have  undergone 
slight  rotation  about  its  hmg  axis,  and  the  attenijit  iias  been  made  to 
show  a  eonneetiitn  hetween  the  din/eiion  of  this  rotatitm  and  that  of 
the  latenil  displacement  of  the  extensor  tendons;  that  is,  it  has  heen 
claimed  that  when  the  rotation  is  snch  that  the  iiail  looks  ontward  the 
tendons  have  heen  dis|>lacc<l  toward  the  outer  side,  and  rirr  rerxa. 

In  one  n'ported  case  the  <lislo<'ation  was  made  eouipournl  hy  rnpture 
<)f  the  soft  parts  coveritig  tlic  har*k  of  the  joint;  recovery  was  delayed 
by  a  phlegmon  ot'  the  hall  (d'  the  thnmh. 

Treatment,  lieduetion  is  genendly  easy,  and  is  eftectod  either  by 
traction  and  coaptation,  or,  better,  by  foree<l  flexion  of  the  thnuib 
aided,  if  necessary,  by  impidsioti  downwaril  of  its  base.  Tiiis  latter 
method  is  analogous  to  that  recommended  in  the  treat nietit  of  the 
<lorsjd  variety,  but  there  is  n(»t  tlie  s;ime  urgent  reason  for  it  tliat  arises 
in  the  latter  from  the  relations  of  the  ca])snle.  If  any  ditlieulty  shoidd 
arise  from  the  tension  of  the  dis|)laecd  extensor  tendons  tlie  phalanx 
shotdd  he  inclined  toward  the  side  on  which  they  lie  before  making 
the  usual  tnaneeuvre. 


Lateral  Dislocations. 

Bos.sel-IIagen  '  reports  a  nnitjue  ease  of  dislocation  to  the  ulnar  side. 
The  patient  was  twenty-eight  years  ohl  ;  the  injury  was  caused  appar- 

'  Wood :  Transaction*  Pnthological  Society  of  lyinaon,  1853,  vol.  iv.  p.  SM 
'  Mi-«clied6:  Viirliow's  .\rrliiv.  1966,  vol.  xzxvii.  p-  510. 

•  Kvi- :  T,i»ncft.  ISsn,  vol.  i.  p.  1^'i. 

*  Be»»cl  Hagcu  :  .\rcb.  fur  kliu.  Clilr.,  188S.  p.  -Xtii. 
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eiitly  by  forcihle  bendinj;  of    tlio    thiuiib  toward    the  opposU^sM 
litKluctioii  by  traction  and  jtressure. 

METACARPO  PHALANGEAL  DISLOCATIONS  OF  THE   FINOEES. 


The  shallow  cavity  formed  liy  x\w  articular  siirCaco  of  tlie  l>a£euf  tli 
proxiinal  |ihalanx  is  ilcpiiciicd  by  the  lliick  anterior  jxirtion  of  theca[ 
side,  wiiicli  forms,  as  in  tliu  titiitnb,  a  stout  traiisver.^e  biiiul  or  apri 
•  wliieli  ai;fojn|iani«'s  the  [ihuianx  in  its  dispineenient,  uiid  tnay  in  like 
iiianner  beeniuc  interpo.-^'d  between  the  bones  in  a  baekwani  <lisl)>cu- 
tion.  The  resemltlanee  is  still  fiirtlier  inere^iscd  by  the  occji-^ional  devel- 
opment of  a  se8iitnoi<I  boue  in  tliis  ligament,  especially  at  the  indeX' 
hiijjer  ;  its  next  most  fretjiii'tit  ai)pcai-.incc  is  at  tiie  little  finger. 

I>i>liH'alions  of  the  proximal  |ilialaiii:cs  of  tlie  fingers  are  mii<-ii  If 
fre<|Hcnt,  vxcn  wiieii  taken  to^rctlicr,  than  tliose  of  the  tiiurnb  ;  ai 
those  of  the  index-tiiijiiT  arc  more  frc(|itcnt  than  tho&i-  of  the  oth 
three  fmi;crs.  <  )f  2M  cjiscs  ci)l]ected  liy  I'olaillon,  the  dislocation  i 
17  was  backward,  in  10  forwanl,  in  1  not  jyivcn  ;  15  were  of  the  indeX' 
finger.  4  of  the  tniddle,  and  3  each  of  the  ring  and  little  lingt-i's;  i 
2  a<ljuining  fingers  were  dislocatetl,  and  in  1  all  four. 

Backward  Dislocations. 

The  eoiinnon  cause  is  hyperextension  (dors:d   flexion)  of  the    finpti 
Kxperimetil  upon  the  cadaver  and  direct  observation  in  coinnonnd  dis-^ 
locations  or  alter  arthrotomy  in  iiTediicible  ones,  show  that  the  rupture 
of  the  capsule  takes  place  in   front  along   its  attachment  to  the   meta- 
carpal  Uiinv.      Ill   a    ease    reported   by  Willemer  '   the  dislocation  waa 
irix'ducible    by     [naiiipiilalion,   and    Koiiig    rcsorteil    to    arthrolomv, 
making  an  in<'ision  on  llie  ulnar  ^idc  of  the  palmar  surface  of  the  jointl 
(index-tiiiger)  ;  he  found  the  anterii)r  [tortioii  of  the  eaj)sule   hud   lieei 
dniwit  back   yiast   the  articular  surface  of  the  phalanx  so  that   it  vn 
coin|)letely  interposed  between  the  two  bones,  a n<l  that  a  sessinioid  Itonel 
was  develn|)ed  uii  it.     This   makes  the  case   strictly  analogons  u^   th*j 
couiptetc  fnrm  of  backward  dislocation  of  the  thnuib.  and  eorroboratf-i^ 
the  opinion  that    the  {'anse  oC  the  irrediicibilitv   in   the  latter  is  to  1h.>J 
foinid  in  the  position  of  the  torn  anterior   liginneiil  rather  than   in  the 
tensi<ui  of  the  tendons  of  the  short  mnscles. 

Lange*  says  of  his  case  :  "  The  smallest  possible  cord  of  the  cn])sule,| 
which  was  torn  from  its  attaelimcnt  to  (be  metacarpus,  had  interpoMHl] 
itself  like  an  ajiron  between  (be  dorsum  of  (lie  metacarpus  and  thel 
bonier  of  tlu'  articular  plane  of  the  ((halanx.  .  .  .  He  was  oblip><l| 
to  incise  and  draw  outward  the  light  lateral  (Ktrts  of  the  eajisnle,.] 
when  reduction  was  efl'ected  without  difficulty.  A  fair  result  waaj 
obtained." 

A  similiir  condition  was  ohservetl  in  a  ease  n))on  which  Volkninnn*] 
operated  in  like  manner  with  a  good  result,  an<l  in  one  of  my  own. 

'  WitlenuT:  CciitrnlbliUt  fiir  riiinirci.'.  ISS::,  p.  WMi. 

'IjiiiRc:  New  York  Miiliciil  lii-roril.  IsTd.  )i.  1(10. 

'  VolkiiiaTiii  :  Kiiwrtcii  by  Itaiiki-,  BiTliii.  klin.  Woclii'iisclirifl,  IS77,  p.  S34. 
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The  symptoms  arc  tlic  i)riiniinence  of  ilic  hasc  of  the  jihalanxon  the 
(lorsiun  111"  the  han<l,  ami  that  of  tlie  licad  of  tlie  metacarpal  bctiie  in 
the  piilm,  more  or  iet-s  tshurteiiiiig  of  the  linger,  and  lessor  diminution 
of  funflion.  The  Jinger  may  he  extended  or  Hliglnly  Hexed  upon  the 
nietaearpii.^  ;  in  one  ease  the  lirst  phalanx  was  in  reetaagnlar  dorsal 
Hexion.  The  middle  and  distal  phalanges  are  straight  or  slightly 
flexed. 

In  i>  of  Poiail Ion's  17  cjises  the  dishieation  was  eoinpliejitetl  hy  a 
woinid  on  the  jialtnar  asjH'ct  of  the  joint  through  which  the  head  of 
the  nietarar[)ai  hone  projeet«'d,  and  in  iniother  the  skin  was  so  tightly 
stretclied  over  the  eml  of  (he  hone  that  it  threatened  to  slough.  In  2 
cases  rediicti<in  failed  (without  operation),  ami  in  ii  it  was  difiieult,  and 
was  at  last  etVeeted  hy  rectangular  dorsal  flexion  of  the  phalanx  and 
direct  impulsion  dowtnvanl  as  in  ijackvvard  dislocation  of  the  thumb. 

Treatment.  If  the  dislocation  i.s  incomplete  reduction  may  be  easily 
ett'ectftl  hy  modenite  traction  followed  by  Hexion,  but  in  (he  coniplete 
eases  it  is  certainly  more  prudent  to  act  as  in  the  similar  dtsloe^uions 
of  (lie  tfnimb  in  onh'r  more  surely  to  avoid  the  inter[xisition  of  the 
anterior  portion  of  the  capsule. 

Forward  Dislocations. 

The  cause,  excejvt  in  an  incomplete  case  ohscrved  by  Midgaigne, 
has  always  been  notable  violetH'c  received  u[Kin  the  finger,  usually  in  a 
fall,  but  the  nnvde  of  [)ro(iiieti(tn  is  not  clear.  Malgaigne's  patient  was 
a  shoemaker  and  atused  the  <lislucation  by  turning  in  his  hauil  the 
shoe  upm  which  he  was  at  work. 

The  symptoms  are  the  presence  of  the  base  of  the  phalanx  in  the 
palm  auii  the  projection  of  the  liea<l  of  (he  metacarpal  liotie  at  tlie 
back  of  the  hand.  The  finger  is  extended  c»r  sliglith*  flexed,  and 
a]ipears  usually  to  he  deviated  to  one  or  the  other  side,  sometimes  very 
markedly,  with  disjilaeement  of  the  extensor  tendons  toward  the  same 
siile.  Reduction  has  been  etleele<l  by  traction  and  coaptative  pressure. 
Possibly  Hexion  would  !>c  eflicient  in  the  more  difiieult  eases,  as  in  the 
similar  dislocations  of  the  tliutub. 

DISLOCATIONS  OF  THE  MIDDLE  PHALANGES. 
These  dislocations  may  he  backward,  forwanl,  or  latenil. 

Backward. 

The  usual  cauf«e  is  a  fall  upon  the  paltuar  surface  of  the  extended 
finger,  which  |U'odu<'es  the  dislocation  Ity  hyperextetision  of  (be  ]ihuianx 
an<l  soruetimes  ruptures  the  skin  over  the  front  of  the  joint.  The 
phalanx  may  remain  hy|M?rex tended  upon  the  proxintal  one,  even  to  a 
right  angle,  or  may  be  lowered  so  that  its  axis  is  pandlel  to  tliat  of  the 
other.  The  diagnosis  is  readily  made  Ity  examination  of  the  relations 
of  the  bones,  and  ordinarily  reduction  is  easily  made  by  ilireet  imjuil- 
siou  of  tlie  Ityperextendetl  phalanx  or  by  traction  and  Hexitm.     The 
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anterior  portion  of  the  c^apsule  reserahles  that  of  the  metacarpo-pha- 
langt'ul  joints  in  heing  tiiiciv  and  rigid,  and  it  is  quite  possildo,  thene- 
fort',  that  it  may  hcvome  inter|x)scHl  as  al)ove  described  umJ  make 
iMMhiction  dilhciilt  or  inijMissible,  a,s  in  a  case  tn-ated  by  Polaillon '  ia 
which  all  iiu-asiircs  failtKi.  It  siccms  advisable,  therefore,  that  the  first 
trial  should  i)e  of  direct  impulsion  ujwn  the  hyperextende<I  phalanx, 
and,  this  failing,  the  phalanx,  still  extende<l,  should  Ije  presised  bo«iily 
towanl  the  side  on  which  the  flexor  tendons  may  Ik-  displacofl  and  tbeu 
rotate<i  so  as  to  carry  the  tendons  forward  past  the  hea<l  of  the  other 
phalanx. 

Forward. 

These  may  be  complete  or  incomplete,  according  to  the  extent  to 
which  the  base  of  the  middle  phalanx  is  displuced  upwanl  along  the 
palmar  as|»eet  of  the  proximal  one.  The  syujptoms  aiv  the  well- 
miirke<i  prominence  of  the  head  of  the  first  phalanx  on  the  hack,  and 
the  less  marke<l  projection  of  the  base  >>f  the  second  phalan.x  on  the 
|>almar  surface  when  it  is  extende*!.  With  the  displacement  upward 
may  l>e  assf>ciate<l  some  lateral  displacement  or  a  lateral  deviation  of 
the  axis  of  the  second  ])halanx. 

Ke<hiction  is  easily  made  by  traction  and  coaptative  prt^ssure,  but  in 
nn  old  ciise  treate<l  by  Hamilton  the  effort  had  faile<l,  and  in  one  tt\>ated 
by  Thorens  the  aitl  <>f  auiesthesia  was  necessary. 

Lateral. 

Of  tliese  but  few  cases  have  l)een  reported  ;  Polaillon  oould  collect 
only  eijiht,  of  which  the  <lisloc:ition  was  to  the  inner  side  in  seven,  and 
to  the  outer  side  in  one.  In  a  case  (juoted  by  him  from  Cb6dan  the 
middle  phalanges  of  the  last  three  fingers  weiv  simultaneously  dislo- 
o;ite<l  towanl  the  inner  side,  forming  almost  a  right  angle  with  the  «ide 
of  the  first  phalanx.  Duplay,'  who  saw  a  case,  siiys  "  the  dislocated 
]>lialanx  is  markedly  deviated  inward  so  as  to  form  almost  a  right  angle 
and  to  cross  the  course  of  the  atljoining  finger.  At  the  apex  of  the 
angle  the  lower  end  of  the  first  phalanx  can  be  felt;  the  dislocated 
phalanx  projects  on  its  inner  .side." 

In  ltolh't'sca.sc  of  dislocation  to  the  outer  side  the  base  of  the  second 
plialaiix  of  the  ring  finger  projeete<l  upon  the  outer  side  of  the  first 
phalanx  ;  the  second  phalanx  was  .somewhat  inclined  inward,  and  the 
ili^tal  phalanx  was  slightly  flexed.  The  shortening  was  about  two- 
thirds  of  a  centimetre. 

In  two  of  the  eight  cases  tlie  disloi-ation  was  compound,  but  the 
jMitients  recovered  without  anchylosis. 

Kcduction  wjis  easily  effected  in  every  case  by  traction  and  coa]>tation. 


DISLOCATIONS    OF    THE   DISTAL    PHALANQES. 

These  dislocations  may  be  backwanl,  forward,  or  lateral,  the  former 
being  by  far  the  most  fret|uent ;  forwanl  dislocations  have,  1  believe, 
be«>n  encountered  only  in  the  thumb. 


■  PoUillou  :  Loc.  cit.,  p.  184. 


'  Ouplay  :  Pathologic  Externe,  vol.  ill.  p.  332. 
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Backward. 

Backward  dislocation  of  the  distal  phalanx  is  commonly  caused  by 
a  fall  or  blow  upon  the  end  of  the  outstretched  finger.  The  disloca- 
tion may  be  complete  or  incomplete,  simple  or  compound,  and  it  may 
be  directly  backward  or  backward  and  to  one  side. 

The  anterior  ligjiment  is  torn  away  from  one  or  the  other  bone,  in 
the  thumb  usually  from  the  proximal  phalanx,  in  the  fingers  from  the 
distal  one.  The  lateral  ligaments  remain  intact,  unless  the  dislocation 
is  to  one  side  as  well  as  backward.  The  flexor  tendon  may  be  torn 
away  from  its  attachment,  or  it  may  be  displaced  to  one  side. 

Reduction  is  usually  easy,  but  may  be  made  difficult  by  interposition 
of  the  anterior  portion  of  the  capsule  when  this  accompanies  the  distal 
phalanx  or  by  the  tension  of  the  displaced  tendon.  In  several  com- 
pound cases  of  the  thumb  the  obstacle  created  by  the  tendon  was  clearly 
demonstrated  and  was  overcome  by  drawing  the  tendon  aside  with  a 
blunt  hook  or  dividing  it. 

The  phalanx  may  be  hyperex tended,  or  straight,  or  flexed  across  the 
end  of  the  proximal  one.  The  coexistence  of  a  wound  on  the  palmar 
surface  of  the  joint  is  frequent,  thirty-two  times  in  fifty-five  cases  col- 
lected by  Polaillon,  and  has  led  to  very  serious  consequences,  anchy- 
losis, gangrene,  suppuration  extending  to  the  forearm,  tetanus. 

Although  ordinarily  of  easy  reduction,  yet  in  one-quarter  of  Polail- 
lon's  cases  reduction  failed.  As  his  list  is  made  up  largely  of  reported 
cases  it  undoubtedly  contains  an  exceptionally  large  proportion  of  diffi- 
cult an<l  complicated  ones,  but  still  the  number  of  failures,  thirteen,  is 
large  enough  to  indicate  that  reduction  may  often  require  much  care 
and  skill.  The  principles  controlling  it  are  the  same  as  in  the  back- 
ward dislocations  of  the  other  joints,  and  although  simple  traction 
has  often  sufficed  it  is  prudent  to  refrain  from  it  and  to  reduce  by 
ilirect  imjjulsion  of  the  hyperextended  phalanx,  especially  at  the 
thumb.  In  one  case  Hamilton  divided  the  lateral  ligaments  subcuta- 
neously. 

Forward. 

These  dislocations  have  been  observed  only  at  the  thumb,  and  in  a 
large  proportion  of  the  reported  cjises  they  have  been  made  compound 
by  a  wound  on  the  palmar  surface.  The  cause,  in  the  few  reported 
cases,  has  been  a  blow  upon  the  end  of  the  phalanx  by  which  it  was 
forcibly  hyperextended.  In  some  cases  the  ])halanx  remained  in  this 
])ositi()n,  its  dorsal  surface  resting  against  the  articular  face  of  the 
proximal  ])halanx,  and  its  base  projecting  on  the  palmar  surface ;  in 
other  aises  the  phalanx  was  slightly  flexed,  and  its  base  displaced 
uj)ward  along  the  anterior  surface  of  the  proximal  one. 

Reduction  has  usually  been  easy  by  traction  or  direct  pressure. 

Lateral. 

These  dislocations,  of  which  only  four  or  five  have  been  reported, 
have  been  causetl  by  falls,  by  a  kick,  and  by  violently  shaking  the 
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hand  while  grasping  it  by  the  end  of  the  finger.  The  phalanx  maj 
preserve  its  parallelism  with  the  other,  being  simply  displaced  upward 
along  its  side,  or  it  may  form  a  lateral  angle  with  it,  its  base  resting 
against  the  side  of  the  other.  In  Gogu^'s  case,  quote<l  by  Malgaigne, 
there  was  a  transverse  wound  fifteen  millimetres  long  through  which 
the  head  of  the  middle  phalanx  protruded.  In  Dugte's  case  reduction 
was  not  attempted  ;  in  the  others  it  was  easy. 


CHAPTER   L. 

dislocations  of  thk  pelvis.     dislocations  of  the 

colx;yx. 


Thk  imiun  nf  tlic  two  iiiiinriiiiiiiti'  buiK's  at  the  sytiijili_\>iis  |>nl)is  is 
liy  :i  sitliil  fiUrii-rurtila^iiuHi.K  liaiui,  jiml  witlioiit  an  articular  cavity, 
and  tlio  nipttin.'  nl'  this  \itnn\,  ur  h^  .•sfjiaratiuii  friitn  «>iio  av  tiic  rttlier 
Koiif,  liclutigri  more  properly  amoiij!;  thtctiuvs  tliaii  arimiig  ilislocationa. 
lietwwii  the  articular  siirtaccs  of  tlit'  ilium  and  sacriitu  then.'  is  usually 
an  artir'itlar  cavity,  Imt  it  is  often  ninrc  or  less  oKlitcratcil  l>y  tilirous 
iinii>ti  lictwfcn  the  o[>pose<l  cartilnjriiious  surfaces.  Pure  separations 
at  the.w  [loints  \\  itlniut  fracture  are  rare,  ati<l,  except  at  (he  puhic  syin- 
physis,  iianJiy  to  be  diajriiosticated  with  certainty  <luriiig  life.  The 
reader  is,  therefore,  referred  for  most  that  j)ertains  to  the  siihject  to  the 
eliaptcr  upon  fnietiires  of  the  pclvi.s, 

Maliraigne  desei'ilicd  the  lesions  as  tlishications,  and  most  writers  have 
followed  his  example.      Mis  classification  is  as  follows: 

Dislocations  of  the  |)ul)ic  syrupiiysis. 

Dishx^ations  of  tlie  sjicro-iliac  symphysis. 

Dislocations  of  these  two  symphyses,  or  of  tlie  ilium. 

Dislocations  of  the  two  sacro-iliac  symphyses,  or  of  the  sacrum. 

Dislocations  of  tlic  three  syniphy.ses,  or  of  the  tliree  bones  simulta- 
iieonsly. 

DisliH-ations  of  tlie  cown'x. 

Of  llies(!,  only  tlie  hist  is,  strictly  sjK^aking,  to  be  deemed  a  disloca- 
tion. 

DISLOCATIONS    OF   THE   COCCYX. 

The  systematic  descriptions  of  di.^lui'ations  of  the  coccyx  which  are 
given  by  the  earlier  writers  were  called  in  (piestiou  l>y  those  of  the  first 
half  of  the  present  ceiilitry,  some  ol'  whom,  especially  Jinyer,  went  so 
far  as  to  deny  that  the  lesion  had  ever  occurred.  Malgiiigiie,  however, 
collected  six  case.s  of  dislocation  forward,  and  describe<i  a  backward 
form  on  tlie  authority  of  Ijiiuverjal.  To  these  six  may  be  added  four 
(hat  have  been  sim'c  refwrted,  Iloeser,'  lionnefont,"  two  cases,  ami 
Jfouret,^  the  first  of  which  is  an  example  of  a  variety,  lateral  disloca- 
tion, that  has  not  heretofore  bei'ii  described.  It  must  i'urther  be  sai<l 
that  maiiv  cas<'s  hav<'  been  encountered  and  reported  in  which  a  group 
of  .syinploms  identical  with  those  observed  in  cjises  reported  as  dislo- 
cations, and  following  similar  accidents,  falls,  blows  upon  the  anal 
region,  has  been  presented,  and  the  conclusion  seems  to  be  unavoid- 
able, either  that  dislocations  or  fractures  of  the  coccyx  are  niueh  more 

'  RiMwcr:  Kroriep's  Notizen,  1867,  vol.  ii.  No.  10.     Alislraet  in  Brit,  uiul  iMir.  Mi-d    Cliir 
Kev..  1S57.  vol.  xx.  p.  414. 
'  Riiiiiier»iit :  Union  Mcdii-alo,  laiB.  vol.  i   p.  13C. 
■  Mouret :  Itec.  do  Mc-m.  du  Med.  Chir.  ut  Phariu.  luilitoirea,  1850,  vol.  i.  p.  350. 
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fret|iient  tlian  the  iiiituhor  of  rf'|M>rt;'(l  fase?  inilicates,  or  that  the  pmn 
ineiit  syiiiiitunis  wlik-h  accoiiijwny  ilic  ret'oj^nizw!  cases,  the  exoc^j-ixt 
pain,  <lis;il)ility,  aTul  grucnil  iutvous  ilisturljanoe,  are  iluc  to  sKiiiotliiii); 
el.se  than  the  ilisplaccnieiit  of  the  bunc.  Agjiinst  the  latter  alternative 
may  l)e  urpol  tlio  iiuinediate  rehef  and  prompt  recovery  which  have 
followeil  the  re(hiction  of  tlie  displacement.  Six  cases  in  wJjieh  tiM 
general  symptom!*  were  similar  to  those  of  dishieation,  Inn  in  which 
uisplaecment  was  recoj^nizjihle,  are  reported  by  Warren,'  and  MuuKt\ 
case  may  periiaps  he  eiassed  witli  tliein. 

Of  eijrht  of  the  ahove  ceases  in  which  the  sex  is  uotetl,  six  wen 
women,  and  two  men;  all  were  adults;  and  the  obscure  injury  jus 
referred  to,  in  which  the  symptoms  are  the  same,  except  that  no  dia 
placement  is  recognizable,  is  also  tiiiuh  more  frequent  in  women  thnu 
in  men. 

Dislocations  Forward. 

The  usual  cause  is  %'iolence  received  upon  the  region  of  the 
in  a  fall  upon  tlie  Imttoeks  or  astride  a  bar,  or  by  the  l>reaking  of , 
chamlter  ii])on  which  tlie  patient  was  sitting.  The  two  men,  l^avato 
Moinvt,  were  iiijiired  while  on  horseback,  (»ne  of  them  sii(hleniv  it 
jiun]iing  a  ditch,  the  other  without  s|K'cial  cause  or  incident,  the  fKiia 
coming  on  gradtially,  and  increasing  for  twenty-four  hours,  and  thd 
suddenly  becoming  very  severe  after  a  slight  change  of  position,  will 
a  s<"nsation  of  soiuetiiing  sli|)ping  in  the  rectmu. 

The  pain  at  the  moment  of  tlie  accident  is  .so  severe  as  sometimes  16 
cau.se  the  patient  to  faint  ;  there  is  (tain  in  ilcfecation,  and  fre<jiienf  callj 
to  nriiinte.  The  [lain  radiates  cluwn  the  thighs,  ami  sometimes  over 
the  trunk,  head,  and  arms;  the  patient  is  unable  to  sit  up,  and  the 
slightest  movement  may  greatly  inerea.se  the  sutfering.  Cotighing  and 
sneezing  and  sometimes  even  every  act  of  inspiration  inerosise  tlie  localj 
l)aiii.  If  the  condition  remains  unrelieved  (Turner,  a  week  ;  Itavatou,] 
Heventeen  days ;  [kmnefont,  a  mouth)  the  general  health  suffers  seri- 
ously, the  patii'ut   beiH)nics  feverish,  and  the  mind  dulle<l. 

External  examination  may  show  an  ecehymosis  and  swelling  over  tl»«l 
situation  of  the  coccyx  and  a  displacement  of  this  hone  forward  ;  the 
finger  introdncred  into  the  rectum  recognizes  an  angular  disnlaeeinent  of 
the  coccyx,  iu  which  its  point  is  directed  forward,  and  which  is  somo-J 
times  so  gn^at  that  the  bone  stands  almost  at  right  angles  to  its  normnt' 
position,  and  (u-esses  the  posterior  wall  uf  (he  rectum  sharplv  forwani. 

If  now  the  Hnger  is  hooked  over  the  jtrojecting  end  of  tiic  cotryx 
it  can  be  reaiiily  drawn  ba(rk  into  place,  and  the  reilnction  is  followed  I 
hy  immediate,  instantaneous  relief  of  all   the   symptoms.      A    market! 
tendency  to  recurrence  usually  exists  and   may  make  it    necessarv  to' 
repeat  tlie  reduction  sevcnil  times.      In  one  of  B<jnnefont's  cases  a  gum 
catheter  with  a  stylet  was  bent  into  the  shape  of  a  hook  and  w>  plaee<l  in 
the  anii.s  that  by  tniction  upon  the  projecting  portion  the  hone  could  lie] 
kept  in  place.     In  Turner's  ca.se  the  cure  was  less  eomy)Iete  ;  the  coccvxl 
preserve<l  an  abnormal  mobility  for  many  years,  and  the  ]>aiient  vrusj 
obliged  to  facilitate  defecation  by  introducing  her  finger  into  the  aiiUAil 

'  Warren  :  Surgioil  Observalioiis,  Bust<in,  18UT,  p.  39B. 
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Dislocation  Backward. 

Dislocation  backward  is  liglitly  mentioned  by  some  writers  as  a  not 
infre(juent  accident  during  parturition.  Malgaignc  quoted  Lauverjat 
as  follows :  "  The  considerable  deviation  backward  of  this  bone  some- 
times causes  its  dislocation.  I  have  seen  one  case.  The  patient  suf- 
fered astonishingly,  and  could  not  sit;  I  reduced  the  coccyx  and  she 
was  immediately  cured." 

Lateral  Dislocation. 

Of  this  only  one  case,  Roeser,  has  been  reported.  The  patient,  a 
largo,  corpulent  woman,  thirty-six  years  old,  fell  astride  the  back  of  a 
chair.  She  at  once  suffered  severe  pain  in  the  coccygeal  region,  much 
aggravated  by  attempts  to  sit,  but  she  was  able  to  go  about  for  some 
hours.  At  last  the  pain  became  so  severe  that  she  took  to  her  bed, 
wlien  she  found  she  could  neither  move  nor  turn.  When  seen  the  next 
day  there  was  so  much  immobility  and  stiffness  of  the  body  as  to  sug- 
gest tetanus.  Besides  the  severe  pain  in  the  coccygeal  region  she  com- 
plained of  a  painful,  tense,  dragging  sensation,  extending  uj)  toward 
the  nape,  and  along  the  arms  to  the  fingers,  which  felt  numb.  She 
could  not  bear  to  make  the  slightest  movement.  The  head  was  con- 
fuse<l,  and  the  intellect  somewhat  clouded.  No  unnatural  sensation  in 
the  lower  limbs ;  urine  and  feces  were  passed  naturally. 

A  small  swelling  was  felt  on  the  left  side  of  the  fissure  of  the  but- 
tocks, wliich  proved  to  be  the  coccvx  torn  away  from  the  sacrum,  and 
carried  toward  the  left  ischium.  The  end  of  the  sjicruni  from  which 
it  had  been  displaced  could  be  plainly  felt.  The  finger  in  the  rectum 
showed  the  exact  nature  of  the  displacement  still  bettor,  and  when  firm 
pressure  was  made  downward  and  to  the  right  against  the  displaced 
bono,  it  suddenly  resumed  its  normal  position.  The  patient  declared 
she  immediately  felt  quite  another  being,  the  confusion  of  the  head  and 
painful  sensation  along  the  spine  and  arms  disap])earing.  At  the  end 
of  the  fifth  day  no  inconvenience  beyond  a  slight  burning  pain  near 
the  sacrum  remained. 

The  severity  of  the  symptoms  in  all  these  forms  appears  to  be  due 
to  a  special  sensitiveness  of  the  region  which,  as  has  been  said,  is  mani- 
fostc(l  by  similar  symptoms  associate<l  with  no  traumatism  or  local 
change,  or,  as  in  a  case  of  my  own,  only  with  a  dry  arthritis  of  the 
joint.  The  removal  of  the  coccyx  in  the  non-traumatic  cases  (coccy- 
go(lynia)  gives  great  relief. 


CHAPTER  LI. 


DISLOCATIONS  OF  THE  HIP. 


Anatomy — Statistics — Ca-ses  of   Compound  Dislocations — Classification — Back- 
ward Dislocations :  Dorsal,  everted  dorsal,  anterior  oblique. 

Anatomy. 

TnK  Ijony  cM»n.'<tiliii.'iits  of  the  lii|>-jniiit  arc  tlio  acotalmltini,  or  o><t- 
vloitl  fyvity  of  iln'  us  iuiiiiuiiiiattim,  ami  tlii;  gloljular  liead  of"  the  femur. 
TliL'  finiiier  i.-i  an  alinnst  lKinis[»heri«iI  ravity,  sitnatoci  at  llie  junftion 
of  thu  ilium,  isciiinm.  ami  jiuliis,  ami  f(>rnu'<l  by  tho  projoftioii  froiu 
thi'ir  outer  siirfair  of  a  stroiif;  lioiiy  rim,  wliidi  is  especially  tliii-k  and 
jironiinciit  l)L-!iiiiil  ami  ahovi-,  ami  is  lackiiifj  l)clo\v  for  nearly  an  inrh 
at  the  point  vvlieri?  the  cavity  inljoiiis  the  foi-jiineii  ovale,  the  cotyloid 
notch.  The  ilepth  of  the  csivity  is  iiicreiised  by  a  tibro-i-artilaginous 
rira  set  upon  its  edj^e,  the  htbriiin  eartilagiiieimi,  or  eotyloid  li^menl, 
whieh  eroHses  the  cotyloid  notch,  ami  is  there  termed  the  transverse 
ligament.  The  centre  of  the  cavity  lies  in  a  line  drawn  fr<jn>  the 
anterior  superior  spine  of  the  ilium  to  the  lo\ve,st  or  most  antcritir  part 
of  the  tuberosity  of  the  isehinin.  The  wall  of  the  euvity  is  thin  at  itai 
centre  and  lower  jiart,  aird  is  elsewhere  very  tiiiek  and  strong.  Ii.* 
growth  takes  plaee  at  the  junction  of  the  three  Iwines  which  conihinc 
to  form  it,  this  junetion  being  marked  during  the  period  of  growth  bv 
a  thin  layer  of  i*unjng:tl  cartilage  having  t!u'  shape  of  an  invcrttil  Y. 

The  lu';id  of  the  femur  is  rather  more  than  half  of  a  sphere,  liavint; 
a  radius  of  about  an  inch,  and  is  so  placed  ii|H)n  the  neck  that  raUu-r 
more  than  half  of  its  earlilage-covered  surface  i.s  in  front  and  abo' 
(in  the  upright  position)  and  ratlicr  less  than  half  is  hohind  and 
Iwlow.  At  a  point  a  little  below  that  at  which  a  prolonjjation  of  the 
long  axis  of  the  neck  would  touch  its  surface  is  a  depression,  widiin 
whielt  the  up])er  end  of  the  lig!im(>ntimi  teres  is  attaehed. 

The  neck  is  directed  inward,  upward,  and  slightly  backward  from 
its  junction  with  the  shaft,  the  angle  which  it  makes  with  the  long 
axis  of  the  latter  being  about  130  degrees.  The  great  troohantvr,  con- 
tinuous with  the  outer  stuTaee  of  the  shaft,  overlaps  the  neck  alcove 
and  iichind,  its  highest  part  being  situateil  posteriorly  an«l  curved 
inward;  the  piu'tion  which  is  most  external  and  most  nearly  snhcuta-': 
neons  is  about  an  inch  below  the  ujijicr  margin. 

The   capsule   is  att^icbed   above  along  the  entire  {K-ripliorv   of  the 
cotyloid  cavity,  just  outside   the   free  margin  of  the  lahriini  oartilairi- 
nenm,  and  below  to  the  femur  at  or  near  the  jinietion  i>f  the  neck  anifj 
shaft,  extending  in   front    to  the   inter-trocliai>teric  line,  uhove   nearl 
to  the  riiot  of  the  great   trochanter  in  the  digital  fossji,  behind  to  th" 
neck  itself  a  little  short  of  its  outer  limit,  and  below  to  tlie  un]K.'r  pa 
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of  the  IcRser  trochanter.  It  is  composed  of  fibres  arnin^erl  loutritiidi- 
nally  and  cireuhirly,  and  varies  jireatlv  in  stivngfli  and  thii-kitess  at 
did'erent  puinls.  Tliose  imrtions  wliicli  are  espeeialiy  thici<ene<l  by 
multiplication  of  tlic  longilridinul  fibres  are  known  as  accessory  ligu- 
raents;  of  these  the  strongest  and  m<ist  important  is  the  one  sitnatetl 
in  the  anterior  part  of  tlie  eapsnk",  and  l<no\vn  as  the  ilio-fenumd  liga- 
ment, or  the  lii^anieut  of  Hertiii,  or  IJigelow's  Y-ligament  (Fig.  309). 
This    aristis    frnm    the   anterior 


inferior  spine  oi'  tlie  ilium,  and 
from  the  surface  of  the  bone 
immediately  Iwhind  it  and  altove 
the  edge  of  the  acetabulum,  and 
its  tilircs  passing  downward 
diverge  to  form  twij  strong 
bands,  of  which  the  inner  passes 
almost  verlieally  to  the  lower 
part  of  the  anterior  iutertrochan- 
teric  line,  ami  the  outer  to  the 
upper  [lart  of  the  same  line. 
The  lig-.unent  is  about  one- fourth 
of  an  inch  tiiick  at  its  thickest 
jwrt,  and  is  very  strong,  perhaps 
the  strongest  in  the  hotly,  and 
will  sustain  withont  rnpture  a 
strain  of  from  250  to  75lt  jiounds 
(IJigelow).  Its  iiuier  portion  is 
especially  eoucerncd  in  limiting 
extension  of  the  limb;  its  outer 
portion  in  limiting  eversion. 

The  other  thickened  [wirtions 
of  the  cafisulc  arc  those  known 
as  the  |tobn-fV'mt>ral  and  ischio- 
femond  ligaments;  the  form«'r 
arises  from  the  anterior  and 
inferif»r  portion  of  the  acetabidar 
margin  and  the  [>nbis  as  far 
inward  as   the  pectineal  eminence. 


Fig.  309. 


The  itto-fcmornl,  or  Y-liguneol.    (Bigelow.) 
and   extenfls  in    the  anterior  and 


lower  part  of  the  capsule  to  its  insertion  alutve  the  small  trochanter. 
The  isehio-femor.d  liganunit  is  a  strong  baud  of  tibrcs  oti  the  outer 
and  posterior  portion  of  the  ciipsiile,  arising  from  the  groove  on  the 
ischium  below  the  acetabulum.  The  jnibo-femoral  ligament  limits 
abdncti(m  ;  the  ischio-femoral  limits  inversion,  f  >u  eacli  side  of  the 
[)uho-fcnioral  liand  the  I'upsiile  is  very  thin  ;  outside  and  behind  the 
Y-ligarnent  the  capsule  is  very  strong,  limiting  adduction  and  inward 
rotation  (lligelow). 

The  joint  is  thickly  covere<l   in   l>y  muscles,  of  which  it  is  desir.d>le 
here   to   mention   only   one,  the   obtiinitor  internus,  which   plays  an 


im|)ortant    part    in    the    backward  diloeations. 
from   the  inner  surface  of  the 


This 


muscle,  ansinn 


;ing 
obtumtor  foramen  and  the  surface  of 
boue    between  it   and    the    great   6acnv,sciatic   notch,  jMisses  outward 


712 


DISLOCATIONS. 


tliroiigh  the  small  sacro-soiatio   notch,  turns  sharply  for^vard,  ami  ia 
iii.si'itfd  upon  tilt;  front  part  of  the  inner  surface  of  t  lie  grejit  trocli:uutr| 
in  conjunction  with  tlie  two  gemelli  which  arise  res|>ectively  from  the| 
spine  and  tuberosity  of  the  ischium.    Above  it  is  tlie  pyriforniis,  below! 
it  ttie  qnadratns  femoris. 

The  centre  of  the  head  of  the  femur  lies  about  two  inches  directlH 
below  the  anterior  inferior  spine  of  the  ilium,  and  at  alioiit  the  samel 
distance  downward  ami  outward  from  the  centre  of,  an<l  in  a  directioof 
at  right  angles  to,  a  line  dniwn  from  the  anterior  superior  s|)ine  of  tboj 
ilium  to  the  spine  of  the  pubis.  When  the  bones  are  normal  and  inl 
place,  and  the  liinl)  is  jiartiy  fle.xed,  a  line  drawn  across  the  outer  a*|K>ct 
of  the  thigh  from  the  anterior  superior  spine  of  the  ilium  to  the  lowe 
part  of  the  tuberosity  of  the  i.schiuni  will  cr<j.ss  the  upper  part  of  the  ' 
great  trochanter.  This  is  known  as  N6laton'.s,  or  the  ischio-iliac  line; 
its  relations  to  the  trocliaiitcr  have  great  diagnostic  importance.  \a, 
the  child,  accoriling  to  liueter,  tlie  trochanter  is  bn)ught  soniewhat! 
higher  by  the  relative  sliortness  of  the  neck  of  the  femur. 

Extension  and  abduction  are  clu-ckeil  in  the  living  by  the  ligaments, 
of  the  joint,  flexion  and  ad<Iuction  by  the  musclas  or  by  tlie  contact  off 
the  limb  with  (be  alidomi-n  in  flexion.  The  range  of  alKluction  andl 
adduction  is  further  modilieil  by  tlic  ]>osition  of  the  limb  a.s  regards  its' 
Hrxion  .inil  its  rotation  about  the  long  axis. 

The  position  of  the  limb  in  vvhich  dislocation  of  the  hip  most  fre- 
ipicntly  occurs  is  that  of  fle.tion,  adduction,  and  inward   rotation,  and 
the  dislocation  which  then  occurs  is  usually  one  of  the  backward  forms, 
althoirgh  after  the  head  of  the  bone  has  left  the  socket  abduction  and 
outward  rotation  of  the  limb  may  lodge  it  in  the  obturator  foramen. i 
In  this  position  the  |>osterior  and  inferior  ]>ortion  of  the  cap.sule  is  put' 
upon  tlic  stretch  and  rii[»tured.      By  outward  rotation  and  abduction  the 
hi'ad  may  be  forced  <nit  at  the  lower  and  inner  part  of  the  capt^ule  l)eloWi 
tlie  pubo-femoral  lig;iment,  tfiward  theobtunitor  foramen  ;  in  cacli  cius* 
a  new  centre  is  fomid   for  the  exaggeratcil  movement  in  the  more  orl 
less  ilireet  contact  betweon   the  neck  of  the  femur  and  the  margin  of  I 
the  ai-etabulum  or  in  the  tension  of  part  of  the  Y-lignment.      The  force) 
which  produces  the  dislocation,  therefore,  almost  always  acts  imlirectlv, 
either  by  moving  the  limb  upon   the  fixed  trunk  or  by  moving  the 
trunk    u])on    the    fixed    limb.      In    the   grejit   majority   f)f   cases  the 
Y-liganu-nt  remains  untorn,  and  by  the  restraint  which  it  exert<5  upon! 
the  movements  of  the  displaced  fcntur  it  det<'rmincs  in  a  largt»  measure] 
the  character  r)f  the  s<-eondary  disptarement,  the  attitude  in  wliich  ihej 
linil)  comes  to  rest,  and  the  manipulations  l»y  which  the  dislocation  cnnj 
be  reduced.     This  influence  is  so  great  that  Bigelow  basetl  upon  it  thel 
distinction  which    he  made  between  "regular  '  and  "  irregidar  "  di*-| 
locations,  the    former   incbnling   those  <uu«es  in   which    the    ligament] 
remained  untorn  and  the  attitude  of  the  limb  was  in  consequence  char- 
acteristic ;  the  latter  those  in  whi<-h  the  ligam<'nt  was  more  or  less  toml 
and  the  attitude  and  displacement  variable.    The  distinction  has  9onie-J 
times  an  important  bearing  upon  the  treatment  and  deserves  to 
preserved. 
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Statistics. 

The  tables  in  Chapter  XXVII.  show  that  the  percentages  of  dislo- 
cation of  the  hip,  compared  with  all  dislocations,  vary  from  1.25  to  2 
per  cent.  Agnew'  says  that  of  912  dislocations  admitted  to  the 
Pennsylvania  Hospital  89  (9.75  per  cent.)  were  of  the  hip.  Of 
Kronlein's  8  cases  4  were  in  patients  not  more  than  ten  years  old,  and 
of  Prahl's^  41  cases  12  were  of  the  same  age,  8  were  between  eleven 
and  twenty,  and  11  were  between  twenty-one  and  thirty  years  old. 
This  preponderance  in  youth  is,  however,  not  found  in  Agnew's  list  or 
in  the  41  cases  collected  by  Malgaigne  or  the  84  cases  collected  by 
Hamilton.     The  latter  were  divided  as  follows : 

Under  16  yean 16 

15    to  30    "  32 

30    "  45    "  29 

4.5    "  60     "  7 

GO    "  85    "  1 

Agnew's  89  cases  are  thus  divided  : 

15  U)  25  years 39 

25  "  36    "                26 

36  "  45    "               12 

46  "  55    "               6 

55  "  65    "                5 

65  "  75    "               1 

Although  tiie  numbers  are  larger  in  Hamilton's  collection  than  in 
Prahi's,  yet,  as  the  latter  are  the  integral  statistics  of  a  single  hospital 
and  dispensary,  I  think  its  percentages  are  more  likely  to  represent  the 
actual  proportions  than  those  of  a  collection  of  published  cases  are. 
I  do  not  know  how  to  account  for  the  absence  from  Agnew's  list  of 
patients  under  fifteen  years  of  age. 

The  earliest  age  at  which  a  dislocation  has  been  reported  is  six 
n)onths  f  it  was  a  dislocation  upon  the  obturator  foramen,  and  was 
csuiscd  by  the  fall  of  a  chair  in  which  the  child  was  tied.  In  the 
rejwrt  by  W.  A.  Johnson,*  of  a  clinical  lecture  by  Prof.  Gross,  it  is 
said,  "  upward  of  six  years  ago  this  child,  M.  S.,  aged  seven  years,  had 
a  fall,"  and  received  a  dorsal  dislocation  of  the  hip.  The  note  is 
entitled,  "  Dislocation  of  the  hip-joint  in  a  child  six  months  of  age." 
IJartels*  reported  a  dorsal  dislocation  at  eleven  months  caused  by  the 
offbrt  made  to  put  on  a  shoe.  Several  others  have  been  reported 
between  the  ages  of  eighteen  months  and  five  years. 

Tiie  oldest  patient  is  one  rejiorted  by  Kennedy,*  a  woman,  aged 
ninety-one  years  and  five  months,  who  received  a  dorsal  dislocation  of 
tiie  right  hip  by  a  fall,  while  walking  across  a  smooth  floor;  it  was 
reduced  on  the  twelfth  day  by  manipulation,  and  two  days  later  the 
patient  died.     The  autopsy  verified  the  diagnosis.     The  next  oldest 

'  Agnew:  Surgerv,  vol.  ii.  p.  89. 

»  Prahl :  InauR.  Dis.,  Centralbl.  fur  Chir.,  1881,  p.  57. 

'  Powdrell :  Ijincct.  1868,  vol.  i.  p.  61T. 

♦  Johnson  :  Philadelphia  Medical  Times,  1876-7,  vol.  vii.  p.  5. 
5  Bartcls:  Arch,  fiir  klin.  Chir.,  1874.  vol.  xvi.  p.  6.50. 

*  Kennedy :  Cincinnati  Lancet  and  Clinic,  1878,  vol.  i.  p.  356. 
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piitieut,  eighty-six  years,  was  also  a  woman,'  and  tli<!  next  a  man 
eigiity-ono  years  old,  whose  dislocation  was  suprapuliio  and  was  veri- 
(iod  i»y  autopsy  four  years  later;  the  neck  of  the  Ixine  wiis  broken  l«y 
an  attempt  to  reduce  while  tlie  injury  was  recent ;  the  case  was  rc'porte<l 
hy  Vorneiii!.- 

Tlic  injury  is  lunch  more  common  in  males  than  in  females;  of 
Agnew's  89  ciisea,  11  were  women  ;  of  llo  cases  collected  by  Hamilton, 
104  were  males. 

Conceniing  the  relative  fretjiiency  of  the  different  varieties  it  can  be 
said  that  tiiose  in  whieh  the  head  of  the  f't'iiiur  is  found  resting  njxHi 
the  lower  j)art  of  the  ilium  heliiiul  the  outer  posterior  half  of  the  aoe- 
tahirliini,  the  so-called  "iliac"  dislocation,  to  preserve  for  the  niomeut 
the  old  elassilieation,  or  still  lower  down  on  the  upper  part  of  the 
isehium,  "ischiatic"  liisloeations,  are  much  more  frc<inent  than  those 
in  which  it  rests  in  front  or  on  the  inner  side  of  the  acetabulum,  the 
suprapubics  and  obturator  dislocatinns.  The  dislocations  upon  the  dor- 
sum of  the  ilitnii  are  pnerally  ihouf^lit,  on  crmical  cvident>o,  to  be 
more  frecpiont  than  the  ischiatic,  hut  a  eom[wrison  of  the  eases  exam- 
ined after  death  does  not  corroborate  this  view;  MalgJiigne  CHjlIected 
Kt  auto|>st(',s  of  iscliiatic  dislocations,  and  oidy  6  of  the  iliac,  one  of 
these  huiiii;  primarily  isehiatie,  and  Lossen,'  tiiking  only  cases  rejtorted 
since  ISoo,  foinid  lit  iscliiatic  and  oidy  5  iliac.  Probably  Malgaigne's 
supposition  is  eorreet  that  many  ischiatic  eases  observed  clinically  are 
(liought  to  be  iliiie  ;  indeed,  it  will  furtiier  app<.>ar  that  in  many  "  iliac  " 
disicieatioiis  the  heml  of  the  femur  has  primarily  passwl  downward  an<l 
bai'kward,  and  that  its  presence  upon  (he  dorsum  of  the  ilitun  is  «lue 
to  a  secondary  dis|ila('cment  upward.  Koser  goes  so  far  as  to  claim 
that  the  iliac  dislocations,  in  whieh  the  head  of  the  femur  has  left  tlie 
cotyloid  cjivity  by  its  u|tper  j)nsterior  ftortion,  are  the  rarest  of  all  the 
principal  forms.  Of  the  two  anterior  forms  the  obturator  seems  to  he 
iiii>re  frei|Uent  than  the  sii[»rapubie,  but  the  rqiorted  csises  are  too  few 
to  justify  a  positive  assertion. 

Simultaneous  dislocation  of  both  hips  has  iH-en  reported  in  alwut  thirty 
cases  (see  Chapter  LIIl.K 

Compound  dislocations  are  scry  rare,  as  might  be  ex|iected  from  the 
thickness  of  the  soft  parts  which  evcryw  here  cover  in  the  joint.  The 
recorded  cases  are  those  of  Walker,'  Hransby  Cooi)cr,*  Macouchv.* 
Moxon,"  a  Germiui  military  surgeon,"  Taylor,"  WiXMlwanl,'"  Langmaid 
and  Cabot,  reporteil  by  I'erkins."  and  Cheever.'-  In  the  firstca.se  the 
patient  fell  inidcr  a  wagon,  the  wheel  jiassing  over  the  back  of  his 
pelvis  and  right  thigh  ;  the  head  of  the  femur  was  forced  "  forward 

I  Oituthicr'  Qiint4><t  by  Mulipiifcnc.  loc.  cit.,  p.  8(W>. 

•  Verncuil:   Bull,  de  la  .Soc.  de  ("liir.,  isii.'i,  vol.  vi.  p.  496. 

•  Ijosscn  :  DuiiIscIh-  t'liirurgic,  Lief.  6.%  p.  30. 

•  Walker  :  Quoted  !>>•  Coopor.  loc.  cit.,  p.  SO. 
'  l'o<>iM;r  :   lyw.  rit..  p.  70. 

•  Mitcouchy  :  Diililin  Huspital  fiaactto,  1872,  vol.  i.  p. 21. 
'  Moxon :  Mediral  Times  and  (Jnzetto.  1S7'2,  vol.  i.  p.  9fi. 

•  Ceiitralblntt  flir  ChiriirKie,  ISHO.  p.  .tOI. 

•  Taylor  :  Lancet.  tSSt,  vol.  i.  p.  7.K. 

<"  Wtradward  :  Koslon  Medical  and  .Siireical  Jonrual,  1S83,  vol.  cviii.  p.  189. 
"  I'erkins:  Ibid.,  iVIoIht  16.  Is'.Kl.  ji. :((«. 
"Cheever:  Ibid.,  M»y  28,  1S5II,  p  .i23. 
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iipii!!  the  proin "  and  tlii'oiigli  tlnj  .skin.  Reduction;  8n])pnr,itiiin; 
tli-atli  ill  tliR't;  WL'uks.  TIk'  strund  is  not  bjinUon  t)l'  l)y  ( 'iH>|K'r  as  a 
C(in)[><.iuiKl  cli.sktwition,  Imt  tlic  liistory  indicates  that  it  prohably  was 
<ine  ;  the  patient,  a  lad  seventeen  years  tdd.  was  run  over  bv  a  wajjon, 
tlie  wlieel  [>assinj|  across  the  hack  of  Ids  thigh  and  jirodiicinp  a  ilishi- 
ealinii  forward  and  inward,  tlie  head  of  thi-  ffiiinr  lyiii^-  to  the  inner  side 
of  the  great  vessels.  .\  rather  huge  hie<'raled  wmiiid  \va>  >i(tiated  ju.st 
lieluw  ruiiiiari's  ligament,  a  iitth'  to  (he  inner  siile  ot'  its  centre.  I'ru- 
iwr^v  snppuratiiin  followed,  and  tiie  patient  died  on  the  twentieth  day. 

Maeouehy's  jwtient  was  a  bity  fourteen  years  old,  wlio  fell  from  a 
mast  to  t!ie  deck,  a  thstunee  of  si.vty  feet,  ami  received,  in  addition  to 
the  dislocation,  a  fractnre  of  tlie  iiase  of  the  skitil.  When  seen,  he 
was  sitting  on  the  <lerk  with  t!ie  head  of  the  fcnnir  ;ippeariiig  hclween 
his  legs,  through  his  pilot-cloth  troiiwrs,  as  if  protruded  tVnm  his  airus. 
The  head,  neck,  and  great  tro<-hauter  protrmled  through  the  integu- 
ments covering  the  posterior  thiril  of  the  ischium,  tlie  liead  of  the  lione 
re-ting  on  the  jmsterior  part  of  tlie  tid>erosity  of  the  ischium  of  the 
opposite  side.  The  head  was  siiwn  otV,  and  the  shat't  replaced.  The 
jKiticnt  died  two  days  later. 

Moxon's  ]iationt,  a  railway  porter,  was  injnretl  by  a  moving  train 
and  dictl  shortly  afterward  in  (iiiy's  Hospital.  The  po>itii>n  of  the 
lind)  was  that  of  dislocation  on  the  dorsum  ilii.  There  was  a  large 
ii'regular  rent  in  the  skin  eorresjionding  to  the  jnnctioir  <if  the  left 
sacro-sciafie  ligament  with  the  (ubci-  iseliii.  <  )n  [lassing  three  or  four 
liugers  into  the  hole  a  way  Mas  I'otnid  through  a  pul|v  of  tcvrn  miiseles 
jmd  bloodclot,  till  the  iingers  rest<'d  on  the  naked  head  of  the  lliigli 
lioiie.  The  gluteal  muscles  were  much  torti  up  and  iniiltrated  with 
Mood.  The  head  of  the  thigh  bone  lay  half  an  inch  outside  the  great 
sciatic  nerve,  free  under  the  remains  of  the  glutei.  It  had  esca]K'tl 
throngh  the  muscles  immediately  around  the  joint  liy  ]i:issiug  between 
the  tjuadratns  femoris  .'md  obtnr.itor  iiitermis.  A  portion  of  the  head 
of  the  bone  remained  in  the  socket,  attai'hed  by  the  roinid  ligament. 

Tlie  tifth  ease  was  that  of  an  ai-tilleryman  «ho  fell  in  IVout  of  the 
gun  ;  his  left  leg  was  bent  back  so  that  the  heel  lay  again.st  the  back 
of  the  shoulder,  and  the  heati  of  the  fciuur  ju'ojccled  through  the  fold 
of  the  groin.  There  was  profuse  bleeding  from  the  femoral  vein. 
I>cath  in  Iwenty-foiir  hours. 

Taylor's  patient  was  a  hid  scvcnt("en  years  old,  who  was  overlhvown 
by  a  falling  tree  and  received  a  disli>cation  into  the  obturator  foramen 
together  with  an  irregular  wound  nearly  two  iiu'hes  long  in  (Iw 
|M'rineuni  througli  which  the  head  of  the  femur  could  be  di.-linetly 
felt.  Most  of  the  muscles  had  been  separated  from  the  des<'eudiug 
rannis  of  the  pubis  and  the  ascending  ramus  oi"  the  ischium.  IJcdue- 
tiou  was  made  with  some  dillii'iilly.and  the  limb  immobilized  on  a  long 
side  s])lint.  The  woiuid  healed  promptly,  and  at  the  end  of  nine  weeks 
the  splint  was  removed,  but  on  the  next  day  inflammatory  symptoms  ap- 
peared oil  the  side  of  the  hip,  and  an  abscess  formed  and  was  opened. 
Eight  mouths  later  Taylor  met  tlu'  patient  riding  on  lii>rsebaek. 

Woodward's  patient,  a  i)oy  twelve  years  old,  was  c-iught  under  a 
freight  ear  and  rolled  over   and    over,  receiving  .sevend   fractures  in 


716 


DISLOCATIONS. 


addition  to  the  dlMltx-ation.     Tlie  wound   was  a  slit  altotit  two   ine 
long  on  the  inner  side  of  the  tlii;;h  two  an<l  a  half  iiieiies   below  the] 
angle  of  the  ]Hil>es.     The  head  <jf  the  femur,  t4>gvther  with  the  great 
trochanter  entirely  !<t ripped  of  its  muscles,  projectcti  eomplet«ly  through 
the  opening  for  alxtiit  four  inches  an<l  lay  across  the  scrotum.      Its  point  j 
of  exit  was  just  anterior  to  the  adductor  longiis.     No  fracture  of  the  J 
femur  or  jxilvis  wa.-s  detecte«l,  and  the  gresit  vessels  were   iininjnreiL  j 
The  patient  died  in  live  hours,  and  after  death  re<luetion  oould  not  bej 
made. 

Langmaid's  patient  was  a  girl  eight  years  old  who  had  l>een  run 
over  by  a  heavy  wagon.  The  wound  extendeil  from  a  point  one  iocb 
above  and  within  the  anterior  sui)erior  spine  across  the  gn>in  tn  the 
inner  side  of  tlie  thigh,  the  head  of  the  femur  presenting  in  it  near  its  ^M 
centre.  "The  muscles  ilirectly  under  the  woimil  were  i^evered,  the  ^^ 
adductor  lotigus  completely,  the  jK'ctinens,  psoai*.  and  gracilis  piirtially." 
G)nsidenil>le  hemorrhage;  the  femoral  vessels  were  "out*iitle  and 
l)eneath  the  neck  of  the  femur."  Reduction.  The  wound  suppu- 
ratetl,  but  the  child  re<M}vere<l  with  complete  anchylosis. 

Cheever's  patient,  a  man  fifty  years  old,  was  thrown  down  by  the 
fall  of  a  heavy  case  ;  the  head  of  the  femur  protru<led  through  a  wouml 
in  the  gmin  below  the  outer  jxirt  of  Toupart's  lignmcnt.  The  head 
was  exeisetl  ;  patient  dic<l  on  tlie  thini  tlay.  Tiie  autopsy  showed  the 
femoral  vessels  to  be  intact.  Death  was  apparently  due  to  associated 
injuries,  shock,  and  extensive  fat  embolism  of  the  lungs. 

Tlie  gravity  of  the  condition,  7  deaths  in  9  cases,  is  largely  due  to 
assoeiat4'<l  injuries  and  shock,  'y  de:itlis  ;  in  the  remaining  4  the  wounii 
suppurated  after  reduction,  and  2  of  tlietii  dieil.  The  urgent  ciuestion 
is  whether  or  not  to  excise  the  liea<l  of  the  femur  in  oHcr  to  diminish 
th4'  danger  if  sutipunition  shoulil  follow.  In  fnvih,  uninfected  cases  | 
I  shoiikl  tfiitik  it  nunecessiry  if  am(ile  drainage  was  provide*!. 


Classification. 

The  eIassifi(r;itiot)s  adopted  i)v  the  earlier  writers  were  necessarily 
faulty  and  detieient  because  of  the  lack  of  recorded  expcrien^-e  and 
post-mortem  examinations.  That  of  Hin|K>crates,  containing  four 
principal  forms,  outward,  inward,  forward,  and  backward,  was  em- 
ployed, according  to  Malgiugiic,  until  the  seventeenth  or  eightt.-onth 
century,  aitliongh  the  terms  do  not  seem  always  to  have  i>een  annli»<«l 
in  the  same  sense.  Petit,  in  the  eighteeiiili  century,  made  two  ntain 
groups,  inward  and  outward,  each  with  two  sulHlivision.s,  the  four 
being  upwani  and  inward,  downward  and  inward,  upward  and  oat- 
ward,  and  downward  and  outward,  but  he  thought  it  inijK)ssiblc  that 
the  latter  form  cutild  occur.  Verdiic,  about  the  same  time  or  a  little 
earlier,  sought  to  establish  a  classification  basi'<l  u|)on  the  place  at  which 
the  head  of  the  femur  came  to  rest,  and  in  this  he  was  su]>p<>rte<I  hv 
Duvcrney  antl  Bertrandi,  and  thus  arose  the  terms  <lii<lm'fttioH  uptyn  ihr 
ilium,  upon  the  wc/iiMm,  upon  the  jtuhn^,  into  (he  foramen  ovn/r.  Sir 
Astley  Camper  gave  us  dialocationK  upward,  nr  on  the  dorsum  t7»i,  thunt- 
ward,  or  into  tlie  foramen  ovale,  backicard,  or  into  Uic  isvhiatic  notrfi,  und 
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ilifdorntion  on  the  pnh('« ;  urid  fJonly  folltivvcd  with  imjjr<tj>ufjlr,  mib- 
pufili;  iliac,  micrij-nciutic,  uiid  ixr/iiatir,  tlic  laltiT  Ituiiig  diroctly  tlown- 
wani. 

Malg-aigne  was  iIil-  first  to  bring  to  the  subject  tlie  rcfiilu  of  careful 
study  of  many  patliological  siH-einieiis  ;  iie  showed  that  in  the  back- 
ward dislocations  tin.'  Iicad  of  the  femur  did  not  go  so  far  as  the  ana- 
totnical  terms  usi'd  in  ('(Kiper's  elas.-.iticalioii,  for  example,  wuuld 
intlicale,  hut  tluit,  ou  tlie  euntrary,  it  usually  n'liiaiiied  so  near  tlie 
cotyhml  e;ivily  that  it  partly  ovprla|iiK'd  it,  "  iunin)](lete "  disinca- 
tioiis,  as  he  ejilled  them,  and  lie  pro|WHtHl  a  classification  in  four  groups, 
of  vvliieh  the  lirst  two  were  the  same  as  Petit's,  though  the  names  arc 
diH'erent,  as  follows  : 


Dislocations  luickward 

Dislucalioiui  forwnrtl 
Dialocatioiu  upward 
Diijlocationii  downward 


f  ilinc,  complete,  inoomplete. 

I  iwhiatic,  complete,  incomplete, 

f  iliopubic. 

I  iwliui-puliio. 

eiipracxilvloid. 

I  suUctityloid. 

\  siib[K!riiieal. 


• 


The  names  ilio-pubic  and  ischio-pnViic  were  taken  from  those  of  cor- 
responding depressions  on  the  nnirgiii  of  the  cotyloid  cavity  along 
which  the  heati  of  the  feimir  was  thought  to  pass,  and,  a<'tiug  on  tlie 
same  plan,  NOhiton  gjive  the  name  ilio-iscliisitic  to  all  the  backward 
<lis!ocati(ms,  which  Malgaigue  jvreferred  to  divide  into  two  groups. 

In  (Jerniany  Hoser  and  I^uscli  adhered  to  the  method  of  classifica- 
tion according  to  the  direction  taken  by  the  head  of  the  fcnnii' ;  later, 
Albert  uia<le  three  grou|ts  :  Imi-kintid,  fonrnid  hidI  iifintnl,  and  foi'- 
warrl  and  dutmwanl ,  and  Kimig  anil  Los,sen  four  ;  bnckvard  {ilinc  and 
iwhiatic),  forward  (ifupntpuUir  and  in/iajiubic),  .lupracoli/loid,  infra- 
cotyloitl. 

In  England  ?<ir  Astley  f'rHipcr's  clas>ificalion  has  been  (piite  closely  ad- 
hered to,  idthongh  sinne  surgeons  (Krichsen)  ]>lace  the  backward  di.-ilo- 
catioiis,  those  "upon  (he  dorsum  ilii  "  and  "into  the  sciatic  notch," 
in  one  grou|t  and  call  them  "dislocations  backward  and  upward." 

In  America  Ilumilton  used  Cooper's  classification  ;  ami  Agnew  doe« 
the  same,  although  he  groups  the  iliac  and  ischia tie  together  as  vari- 
eties of  a  single  form  "upward  ami  backward." 

Bigelow,'  to  whose  researches  and  writings  so  much  of  the  recent 
advance  in  the  knowledge  of  the  subject  and  in  the  treatment  t>f  the 
injury  is  due,  made  a  classification  of  seven  regular  and  [u-iucipal 
forms,  which  he  based  not  merely  upon  the  direction  in  which  the  Ume 
lia<I  lieen  disliK-,ited  or  the  point  at  which  it  came  to  rest,  but  also  upon 
the  integrity  of  the  Y-ligainout  or  (he  rnpinre  of  its  outer  branch,  and 
the  changes  in  the  aftitudi'  of  the  limb  which  arise  lYom  such  ru|iture. 
Such  It  classification  was  open  to  tlie  objection  that  it  gave  e(|U;d  rank 
to  forms  which  were  only  variations  of  others,  and  a  few  years  later  he 
modified  it'  by  grou|>ing  all  under  liiiir  heads  and  by  suppressing  the 
distinction  Iwiwecn  the  "  dorsal  "  and  the  "  dor.«ai  Ixdow  the  tendon," 

■  Bigelow  :  The  Hip.  '  Bigulow:  Lancet,  1(478,  vol.  i.  p.  8t)4. 
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wiiit'li  latter  iiatiif   lie  luul   |iri'vi<iii,sly  given  to   the  lower  of  the  t»« 
Worsil   varietios,   tlit' "  ilislocatiDiis   ititi)  tin-  .seiatie  notch  "  of  CVM>j>er, 
His  new  classifii-atiiin.  tlii'ii.  was  the  f'uilowinj;; 


i<: 


il  to  tll< 


■k 


the  <K)r8al  and  the  dorsal  withi 
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J  tenia  1 
cvorsiMii 

Internal  to  the  socket ;  un  the  i)eiinL'iiui,  the  thyroid   foraiueu,  and, 
the  [mhes. 

Ik'low  the  socket  ;  dislocation  toward  tlie  tnbc-ro.sitr  of  the  ischium.' 

Above  t lie  socket  ;  the  sii()s|»iiunis,  the  sii|)riispiiKUis,  and  the  anterior 
oblique. 

This  also  was  <)|H'n  to  the  seriotis  objection  that  varieties  wliich  wer 
alike  in  tlieir  mode  of  |)roduetii>ti,  in  the  jiuiiit  at   which  the  head   of  I 
the  lemur  left  the  socket,  in   the  direction  it  afterward  tCK>k,  and   in| 
treattnetit   were  placed  in  ditt'ercnt   niaiir  divisions,  and   he,  therefore, 
went  I'lirlbrr  and   presented  in  tlie  same  ])U]wr  the  fnllowinp  (da^sitica-| 
tion  which  he  reruruuieiidcd  as  a  snllicieiil   "  ()ra<-tical  i;ron]>inp.' 

Jtnrxit/,  eoni]irisini;  the  dislncatinn  nn  the  tullcro^ity  of  the  ischium,  ihej 
dorsal,  the  everted  dorsid,  the  anterior  tibli<pie,  and  the  supnispiiious. 

Thijroid,  comprising  that  in  the  j)erineuni  and  that  on  the  thyroi«I 
foninicn. 

Piiliic,  con)]>rising  the  pnbic  and  tlie  Kiilis[)inon8. 

Tiirninsr  now  to  tlie  results  of  the  examination  of  specimens;  and  of' 
exi>criiiients  upon  the  cadaver,  it  ap|)cars  that  in  the  ini»re  frefjuentl 
forms  the  head  of  the  fetnur  [lasses  over  the  outer,  jxisterior,  niarjjiiij 
of  the  cotyliiid  cavity,  nsiially  at  or  below  its  horizontal  diameter,] 
while  the  liml)  is  flexed,  addiieted,  and  rotated  inward ;  tlien  byl 
the  siiikiiis;  of  the  knee  (he  femur  (urns  upon  its  attachment  to  the 
Y-lii;anient  as  a  centre,  ami  the  head  rises  to  a  hitllier  level  alonp  the 
onter  surface  of  tiie  aeetnhidmn  or  further  liackward  on  the  Hat  snrfacei 
of  the  ilinm  in  front  of,  and  seldom  liiffher  than  the  apex  of,  the  grcsitj 
sciatic  notch.  It  is  to  be  borne  in  mind  that  this  apex  is  not  veryl 
mnch  above  the  level  of  the  hii;hest  part  of  the  cotyloid  marjriii.  In 
this  movement  the  head  iif  the  femur  fre<]netitty  passes  behind  the 
tiiitorn  tendim  nf  the  obturator  intertins,  leaving;  that  tendon  lietween 
itself  and  the  acetabulum.  <  Ir,  if  it  crosses  the  marj^in  of  the  ooty- 
lr)id  cavity  at  or  above  its  horizontal  diameter,  it  may  tear  the  obturator! 
intenius  and  pyriformis  or  [mss  between  these  nmsclcs  and  pome  loj 
rest  at  the  same  p)int  as  before.  The  former  is  the  dislocation 
"  below  the  tendon,"  the  latter  the  "  dorsjd "  or  tlie  dislocation 
"  upon  the  dorsum  ilii,"  as  these  terms  were  originally  used,  but  the' 
distinction  is  one  which  cannot  often  lie  made  clinically.  The  imjMir- 
tant  ditt'erence  between  them  is  in  the  situation  of  the  rent  in  the  cap- JL 
Bide,  which  is  higher  in  the  latter  than  in  the  former,  and  will  probably  ^H 
permit  rethicfion  by  traction  downward.  ^H 

Exceptionally,  if,  after  the  dislocation  has  ocxmrred,  the  knee  is  still 
further  lowered  an<t  the  limb  abdiicteil  :nid  rotated  outward,  the  outer  J 
branch  of  the  Y-ligament  nijitiires  and  (he  lica<l  of  the  femur  passesj 
forward  along  the  ilinm  toward  its  anterior  inferior  spine  or  the] 
interval  between  the  two  spines,  tlie  "  everted  dorsal  "  of  BigeloWrJ 
the  "supraspinous"  or  part  of  the  "  supracotyloid  "  of  others.     The] 
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attitiiile  of  tire  lienli  in  tiiLs  is  vtry  (iiflerent  from  that  of  the  com- 
nujti  bnokwanl  (li.slociilion  of  wliicli  tlii.s  is  a  variety  by  tiocoiuliiry 
(Usplarcinoiit. 

Hut  tho  beat]  nf  the  fomur  may  not  fHily  come  to  rest  directly  abovt' 
the  cotyloid  cavity  by  a  .sr'conilary  <lis|ilact'tiK'iit  fnrwanl  anil  inwanl  ; 
it  may  also  reach  nearly  the  same  jmint  by  a  .s/comiary  ili.s|)laeenieiil 
outward  and  backward  fmtn  a  primary  disloeiition  forward  upon  the 
j>ubis.  The  distinction  between  tlie  two  is  ratlieal,  for  iti  tlic  former 
the  mot  of  the  Y-li|^ament  lies  on  the  inner  side  of  the  head,  whicli 
nnist  be  returned  to  its  socket  liy  jtassinji-  backward  iiehind  lh<'  ace- 
tabulum ;  and  in  tlie  latter  tlic  Ydi^ametrl  lies  to  its  outer  side  au<l 
the  head  must  be  refiirucd  alon^  (he  front  or  inner  side  of  the  acetab- 
ulum. There  is  still  a  third  way  in  which  the  head  may  be  placed 
above  the  acetabulum,  although  at  a  somewhat  lower  level,  and  that  is 
by  direct  displaeement  upward,  with  rupture  of  (he  upper  part  of  the 
capsule  and  of  the  Y-li^anient,  but  this  is  extremely  rare. 

The  dislocations  forward  (or  inward)  and  upward  and  inward  and 
downwartl  oH'er  no  dilfH'ulties  in  cljjssitication  ;  each  has  its  character- 
istic symptoms,  jdlhonjrh  the  jwrineal  variety  of  the  latter  is  somewhat 
sharply  distinguishe<l  from  the  oliturator  or  thyroid  variety  by  the 
greater  flexion  and  abduetioti  of  (be  limb.  Uitjelow  thinks  the  supra- 
pubic can  l)c  produced  by  a  secotxlary  displacement  n|)ward  after  the 
head  has  es<-a])ed  at  the  lower  part  of  the  capsule  duriufr  flexion  of  (he 
limb,  in  a  similar  manner  and  by  the  sjime  mechanism  (lowering of  the 
knee)  as  a  secondary  ''  iliac  "  dislocation  is  ])r(Mlneed  from  a  primary 
"  ischiatic  "  one.  In  short,  he  thiiiks  (LnnfH,  187)S)  that  in  most  cases 
the  head  of  the  femur  escapes  over  the  lower  margin  of  the  acetabulum 
and  then  ]>asses  upward  as  the  hudi  is  lowered,  and  either  behind  or 
in  IViint  of  the  acefal)uluui  acconliug  as  the  limb  is  ndducted  or 
abducted,  and  upon  this  theory  he  bas<-'s  a  simple  rule  ot'  treatment 
applicable  to  both  anterior  and  jMisterior  dishications,  namely,  fle.\  the 
limb  at  a  right  angle  to  bring  the  hea<l  bi'low  (he  socket,  and  (hen  lift 
it  into  j)lace. 

I'^inally,  the  head  may  be  displaee<t  downward  upon  tli<'  adjnining 
briineli  ol'the  ischium,  and  rest  there  (^iibeolyluid) ;  the  position  is  one 
from  which  the  head  can  be  easily  displaced,  either  backwanl  or  for- 
ward, an<l  the  dislocation  thereby  translornied  inti>  a  tlorsjd  or  obtura- 
tor one. 

The  distinction  between  the  two  backward  forms,  u]»(ui  the  dorsum 
ilii  and  toward  the  s*^'iatic  notch,  which  lias  already  been  ahaudoiicd  by 
eminent  surgeons  (Rigelow,  Kriehsen,  All)cr1),  does  not  a|tpear  to  de- 
serve to  be  retained,  except,  perhaps,  to  establi>h  correspoiuliiig  vari- 
eties in  the  group;  and  the  anterior  obliijne,  everted  dorsjd,  and  sii|irj- 
spinfius  clearly  Ix'long  in  the  s;iuie  class  bv  th<>ir  mode  of  production 
and  treatment.  The  class  of  supnieolyloitl  dislocations,  niad<'  by  some 
writers  tft  contain  the  two  last  mentioned,  the  iiire  di.-locations  directly 
upward,  and  some  of  the  supni]ini)ie,  will  lie  limited  t(»  those  in  which 
the  head  appears  to  have  moved  directly  U[»ward.  The  corresp<inding 
class  and  term  of  "  subcotyloid  "  must  be  retained  for  the  nire  dislo- 
cations downward  "  upon  the  tuberosity  of  the  ischium." 
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Tlie  ttrms  upward  sind  downward  must  not  be  taken    too  literalli 
Tlicy  ;i])|»far  to  liavo  l)cen  ratlier  carclt's.sly  umal  at  first  without  strHJ 
roiiard  to  t\u!  noniiul  jHisitiou  of  tlif  ](('lvis.     Wlii'ii  tlic  Ixidy  is  uprigh 
till'  iijijHT  lioi'dor  of  tlio  syinjiliysis  piiltis  lies  a  little   below    the   lev 
of  llii'  eeiitrf  of  tlie  cotyloid  cavity,  and   the  tuberosity  of  the  ischiti 
lies  not  directly  Imlow  tlii.s  cavity,  but  below  and  bcLiud.      The  cla 
iicatioii,  then,  which  will  here  be  used  is  as  follows : 


Dislocslion  backward 


DisliK^iions  downward 
and  inwanl 

Dislocations  forward 
ami  upward 


donial,  compriaiiiR  the  "  iliac  "  and  "  isciiSatic,"  or 

those  ''upon   the   dorsum   ilii"   and  "into  the 

isfliialic  notch  "  of  the  writi-rs. 
everted  dorsal,  uoniprislng  ihe  anterior   oblique, 

"supraspinous,"  and  some  of  lUe    "  supracDtT- 

loid." 


/  ohtiirator. 
I  perineiil. 

!'  suprapubic 


ilio-|>eolineal. 

pubic. 

nitra|>elvic. 


Dislocations  directly  upward  (supracotyloid  or  subspinous). 
Dislocations  downward  on  the  tuberosity  of  the  ischium. 


As  in  the  classificatioti  of  dislocations  of  the  shoulder,  the  names  i 
the  jiriucipal  trnnijis  indicat*'  the  direction  of  the  jiriuiary  disnlaeeme'fl 
and,  con.sw|iH'iilly,  the  position  of  the  rent  in  the  eaj>ffiile,  and  tli 
names  of  the  varieties  show  eidier  tiie  place  at  which  the  head  of  th 
femtir  comes  to  rest  or  tlie  special  sytuptouiatic  feature  which  inarli 
the  variety. 

BACKWARD  DISLOCATIONS. 

1.  Dorsal. 

2.  F^verted  dorsal.  

In  this  class  of  dislocations  the  head  of  the  femur   in   leaving  tl. 

cotyloid  wivity  passes  over  its  j)o<terior  marjrin  at  a  higher  or  lowe 
point  while  the  limb  is  flexe<l,  addncted,  and   rotated   inward.      In  tlu 
great  tnajority  of  eases  the  limb  preserves  this  attitude,  nntl  tJie  head. 
rests  not  far  from  ami  beliind.  nr  hehind  and  above,  the  margin  of  tli< 
acetabulum,  between    it   an<l  the  jjrcat  sciatic  notch,  nr  it    may   lie  i 
little  higher  upm   the  conceive  snrface  of  the  ilium  ;  thp.se  constitat 
the  dorsal  variety,  and   include  the  "iliac  "and  "  ischiatie  "  of  otlw 
writers.      In  oilier  cases  external  rotation  of  the  limb  takes  place  wi 
or  without  abduction  and  extension  ;  in  tiie  latter  case  the  linih  crovk 
the  opposite  tiiiirh  and  the  toes  are  everted,  the  head  of  the  femur  lie 
above  the  socket,  and  tiie  lower  )iart  of  the  neck  corresponds  to  \h 
upper  and   [wsterior  tnaff^in  of  the  aeetabninin,  the  anterior  obliqiN 
variety  ;  in  tlie  former  case  (with  abduction  and  extension)  the  out(1 
branch   of  the    Y-liganient   is   ruptured,  the   head   of  the  femur  lid 
above  the  socket,  and  the  everted   litnb  lies  parallel  to   its   fellow,  or 
slightly  abducted — the  everted  <lorsal   variety.     The  class  inehiiles  alt, 
the   Itackward  disloeatinns  of  other  authors,  and  most  of  those  that 
have  sometimes  been  grouped  under  the  term  "  sujjracotyloid." 
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1.  Dorsal  Dislocations. 

In  these  dislocations,  which  are  by  far  the  most  common  of  all  dis- 
locations of  the  hip,  the  head  of  the  femur  lies  Iwhind  and  above  the 
cotyloid  cavity,  either  close  to  and  overlapping  its  edge  (Malgaignc's 
"  incomplete "  form)  or  further  away  upon  the  ilium.  It  may  pass 
below  the  obturator  internus  and  rise  behind  it,  or  between  it  and  the 
pyriformis,  or  above  the  latter,  or  both  muscles  may  be  completely 
torn  across.  The  group,  therefore,  includes  the  dislocations  "  upon 
the  dorsum  ilii"and  those  "  into  the  ischiatic  notch  "  of  Cooper,  or 
the  "  dorsal "  and  the  "  dorsal  below  the  tendon  "  of  Bigelow's  first 
classification,  or  the  "  iliac  "  and  "  ischiatic  "  of  others. 

Causes.  Dorsal  <lislocation8  are  commonly  caused  by  violence  that 
approximates  the  knee  and  the  pelvis  while  the  thigh  is  flexed, 
adducted,  and  rotated  inward,  as  in  a  fall  from  a  height,  or  in  the  fall 
of  a  heavy  body  upon  the  back  of  the  |)aticnt  while  he  is  stooping  for- 
ward. Less  frequently  the  dislocation  is  produced  mainly  or  solely 
by  flexion,  adduction,  and  inward  rotation,  one  of  the  three  move- 
ments being  exaggerated.  Thus,  in  a  case  reported  by  Moffat,'  the 
patient  was  drawing  a  railway  carriage  along  the  track ;  he  fell  for- 
ward and  rolled  upon  his  back  outside  the  rail  to  escape  the  car,  but, 
as  it  pas.sed,  the  end  of  the  footboanl  caught  his  leg  and  bent  it  upon 
and  across  his  belly  (flexion  and  adduction).  The  car  had  to  be  raised 
with  a  jack-screw  to  free  him,  and  when  released  he  was  lying  uiK)n 
his  back  Mith  the  limb  in  the  position  described.  When  exaniineu  at 
the  hospital,  the  thigh  was  slightly  flexed  and  rotated  inward,  the  toes 
overlapping  those  of  the  other  foot. 

In  a  case  reported  by  Dupuytren,  exaggerated  adduction  appears  to 
have  been  the  chief  factor.  A  delicate  man,  twentv-one  vears  old, 
was  thrown,  while  wrestling,  upon  his  left  side,  and  in  the  fall  the  left 
thigh  was  forcibly  carried  across  the  front  of  the  other  by  contact  of 
the  side  of  the  knee  with  the  ground.  In  a  case  observed  by  Mal- 
gaigne,  and  in  another  quoted  by  him  from  Mercier,  exaggerated 
inward  rotation  appeared  to  l)c  the  princij)al  cause ;  V)otli  patients  were 
women  who  slip|)ed  and  twisted  the  f<K>t  inward  while  walking. 

A  case,  exceptional  not  only  by  its  mode  of  )>rcKluction  but  also  by 
the  age  of  the  patient,  was  reported  by  Bartels  and  has  been  referred 
to  above.  The  patient  was  a  child  eleven  months  old,  and  the  dislo- 
cation was  caused  by  the  effort  of  a  shoemaker  to  put  on  its  shoe  while 
it  was  sitting  on  its  nurse's  knee. 

In  two  cases  in  which  the  head  was  s])lit  into  two  pieces,  one  of 
which  remained  in  the  socket  attachefl  to  the  ligamentum  teres,  it  is 
evident  that  the  flexion,  adduction,  an<l  rotation  were  not  carried  far 
enough  to  turn  the  head  out  of  the  socket,  and  the  dishK-ation,  strictly 
speaking,  was  a  complication  of  a  fracture  of  the  head  produced  by 
violent  pressure  of  the  inner  segment  against  the  outer  and  upj)er 
margin  of  the  cavity;  in  like  manner  the  dislocation  may  l>e  facili- 
tated by  the  breaking  off  of  a  consideral)le  portion  of  the  acetabular 
ring.     There  is  reason  to  think  that  some  dislocations  are  produced  in 

'  Moffat :  lancet,  ISTS,  vol.  ii.  p.  2r,l. 
4« 
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tiiis  manner  by  violence  uetiiif;  directlv  upon  the  upper  part  of 
tlii^lv,  as  in  (lie  passage  aeross  it  uf  the  vvln-el  nt"  a  heavy  wa^oii. 

It  is  l>y  nil  ine:m-<  niienninion  tor  a  diirsiil  <li>lo('atioii  to  be  priKlu< 
liy  the  (I'iuist'oriiiation  ot'une  downwanl  ami  inwanl  (obturator )  duric 


eu- 

'4 


niani|nilatii>n>  nunle  to  crtect  reductuiit.  the  ht-ad  passing  l)eJo\v  anil  l»e- 
hintl  the  aeetalniliim  (liirint;  Hexion  and  adihietitai  of  the  limb,  and.  i^^ 
like  manner,  a  dorsal  may  i)e  trausformwl  into  an  obturator  di»iocatioi^| 
Ooeasionally    dorsal    di.slooation    t;>kcs    place    gratlually    while    th^^ 
palieiit  is  confined  to  be<l  by  illness,  especially  by  aeule  articular  rheu- 
matism an<l  (he  in  lections  or  <'nip(ive  fevers.     Tiiese   "spontaneous! 
dislocalioiis  are  ('oiisidered  in  Chapter  LI  1 1. 

Pathology.  The  eondition  of  the  capsule  ami  of  the  mu.seles  abou 
the  joint  and  the  ])osition  of  the  head  of  the  feinnr  have  been  clejirli 
sli(»\vu  by  dirw't  e.xaiiiiitalion  of  a  coiisidcnible  number  uf  R(>eoituet 
of  recent  disloeatinn,  and  by  old  ones,  and  by  experiment  inx'ui  the 
cadaver.  Aiimnfr  tiie  autopsies  of  fresh  dislocations  recently  rejK»rted 
may  be  mentiinied  tlmse  by  Moxon,'  MaeC'ormac,^  Adams/  Morris' 
IaxJ'  Hmiipliry'''  three  cases,  Rutherfonl,"  and  JStiinson.* 

The  capsule  is  torn  always  in  its  lower  jjosterior  part,  and  usually 
also  in  its  niider  part,  l)ut  the  rent  varies  greatly  in  extent  ami  shafiej 
Frefjiiciitly  it  lies  aliont  (nidway  between  the  iipficr  and  lower  posteri« 
iitsertions  of  the  ci»|>side ;  sonietimes  the  ea|>sule  is  torn  away  from  ll 
femur,  anil,  rarely,  away  from  the  acetalpuliim. 

In  Morris's  and  Lee's  eases  the  conditions  were  exeejitional ;  in  li 
former  (Fig.  310)"t!ie  capsule  was  ni|)tnred  on  its  lower  an<l  inner 
side,  and  was  clearly  peeled   up  from  off  the  i)ack  of  the  neck  of  the 
femur  as  far  as  the  digital  fossa.       The  r«'nt 
eommeiKcd  lielow  the  peetineo-femoml   i»and, 
midway  between  llii'  acetabiiltim  and  the  femur 
and  ran  (l)outward  and  backwanl  to  the  neckj 
of  the  latter,  which  it  reached  just  al>ovc  and 
behind  the  small   trochanter,  and   (2)   in  war 
and   backward  across  tiie  tliiii   |>ortion   of  the 
cap-iilc  tnward  the  acctabiihim,  which  it  nearlj 
readii'd  a  little  behind  the  ischial  border  «if  tl* 
cotyloid  noteli.     It  thus  formed  two  nide?  of 
a  large  opening  which  was  made  qnadrilatend'' 
in  form  by  the  detachment  of  the  flan  from  tl)e 
back  of  (he   femoral   neck."       Kviilentlv   the 
head   had  escaped  downwanl. 
In  Lee's  ease  the  capsule  was  "  freely  lacerated  all  aroun«l,  a  small 
IMjrtion  remaining  attaeheil  tfi  the  femur  in  front  and  behind."     Thi| 
was.  therefore,  an  "  irregular''  dislociition,  ami  to  the  extensive  lacer 
tion  of  the  capsule  corresponded  a  variation   in  the  symptoms  whioh^ 

'  Moxon:  Mediriil  Tiiiu-s  ami  (ijizclti-.  ISTS.  vol   i.  p.  9<i. 

•  MiicCornmc:  St.  Tliomiw'n  ll(is(iitiil  Rcport-s,  1H71,  vol.  ii.  p.  143. 

•  Adams:  Tmnsartuuin  of  the  F'utliolo^it'al  .Sm'icty  of  Loiulon,  1870,  vol,  xxi.  B.  9S6> 

•  Morris:  Mi'ilico-Cliirnrciral  Traiisactioiis.  ISTT.  vol.  ll.  p.  lUl. 
'  Lpc:  .St.  Gi.-orBo'.-i  Ho.siiital  Ri'porls,  1ST2-74,  vol.  vii.  p.  169. 

•  Humphry:  Lanci't.  ISsii,  vol    ji   p.  IflU. 
'  Rutherford  :  Olatgow  Mwlii-al  .tounial.  May.  1H8H. 

•  Stimgon  :  New  York  Muilieal  Journal.  Augiist  10,  18S8,  p.  163. 


Fio.  310. 


Hurrla'i  cue  of  dorsal  iHvlo- 
catlon :  femur  flexed  and  ati- 
docted  to  dhow  the  rent  In  the 
capcule. 
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"fully  corniUomtcs  JJigclow's  viows ;  tlie  iV|K»i*t  savs:  "Two  of  tlie 
I  main  signs  of  <iisl()«ition  were  aUseiit,  uaniely,  tlic  advanced  position 
jf  till!  knee  with  tiit?  J'lHit  restinj);  tiixni  the  opposite  oru;,  and  marked 


I  short 


eiiiiifr. 


Ttie  hciKJ  of  tlic  femur  was  below  tlie  pyriforinis  musel 


I 
I 


Fio.  311. 


Pyrifurmis 


aii<l  immediately  iR'hiiiri  tlie  acetaiinlmii. 

The  jire^ervation  of  tiie  anterior  ]utrtion  of  the  eapsule,  the  ilio- 
femonil  ligament,  is  (constant,  as  has  lieeii  said,  in  the  eases  which 
Bigehnv  terms  "  regular,''  those  which  are  maike<l  liy  tlie  common 
and  characteristic  symj)toms  oi"  the  dislocation,  and,  as  he  also  pointed 
•out,  the  strong  [lortion  of  the  capsule  at  its  upper  and  posterior  jiart  is 
also  usnally  iintorn  and  opposes  the  ascent  of  the  head  ii|K)n  the  iliiini. 

The  ligainentum  teres  is  usually  turn  fnnn  it«  attachnient  to  (he 
femur,  but  sometimes  is  ruptured. 

Ol'  the  muscles,  the  <|uadratiis  fenmris  is  usually  completely  torn 
across,  hut  sometinies  (Humphry's  third  case)  is  intact;  the  genielli 
commonly  are  torn,  but  the  ohinrator  internus  which  is  so  closely  asso- 
ciated with  them  frequently  escapes  or  is  only  partly  laceniled,  jirolj- 
ably  because  i>f  its  greater  lengih.  The  pyriformis  and  obturator 
externus  are  sometinies  torn  jiartly  or  entirely  across;  the  glutei 
usually  escape  injury  entirely  or  are  oidy  slightly   lacerated. 

The  head  of  the  femur  may  lie  close  to  the  margin  of  the  acetabu- 
Inm,  even  overlapping  the  cavity,  or  it  may  be  displaced  to  a  variable 
distance  backward  or  backward  and  up- 
wanl.  The  lowest  point  at  which  its 
Cf'ntre  rests  is  the  base  of  the  spine 
of  the  ischiiun  (Adams'  and  t|uain*) 
overhifiping  both  sciatic  notches  ;  and 
the  highest,  except  perhaps  in  excep- 
tional cases,  apiiears  to  lie  o))posite  the 
apex  of  the  great  sciatic  notch,  which, 
in  the  reeiunbeTit  jiosition,  is  directly 
below  the  anterior  superior  spine  of  the 
ilium,  the  line  uniting  the  two  passing 
alxint  an  inch  above  the  margin  of  the 
cotyloid  cavity.  Fifty  veal's  ago  (^nain 
demonstnited  by  autopsy  the  error 
contained  in  the  name  given  by  Sir 
Astley  L'oo|ier  to  tlie  lower  form  of  dislocation  "  into  the  sciatic  notch," 
and  formally  called  attention  to  it ;  and  a  few  years  later  Malgaigne 
fiho\ve<l  that  the  head  of  the  bone  was  much  less  tip()n  the  ilium  in  the 
higher  form  than  was  sti|iposed,  and  further  that  in  many,  perhaps  a 
majoritv,  of  the  dislocjitions  '' U]>on  the  dorsum  ilii  "  the  femur  left 
the  wjcket  at  its  lower  posterior  part  and  subsequently  passed  Uj>ward, 
HO  that  in  such  cases  tlie  |»rimury  dislocation  was  "  i>chiatic,"  and  the 
"iliac"  was  secontlary.  This  view  has  been  amj>ly  confirnied.  In  11 
specimens  of  old  tlislocations  which  .Malgaigne  examined,  the  head  of 
the  femur  rose  in  5  only  to  the  level  of  a  line  drawn  from  the  anterior 
Biiperior  spine  of  the  ilium  to  the  apex   of  the  great  seiiitie  notch,  in  2 

'  Adama:  Loc  cit. 

'Quaiu:  Medico-Chiriirijieal  Transactions.  1*18,  vol.  xxxi.  p.  337. 
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DIslocaUiiD  )K'Iiiw  niiil  tluii  Ixlilnd  and 
ututvu  the  oblurttUtr  iiilcrnus. 
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it  ivise  lialf  a  centimetre  ahove  tliis  line,  in  2  one  centinit'tre,  in  1  on 
and  a  lialf  centimetres,  and  in  1  two  centimetres.  Thei-e  is  nn  n'4i?<< 
to  su|>[Ki.<e  that  in  old  clislocjitions  tiio  head  i.s  at  a  lower  level  than  i| 
recent  ones,  indeed  it  is  prol)al)i_v  somewhat  higher. 

When  the  liead  of  the  femur  leaves  the  socket  at   its  lower  jtart 
passes  n-iuiilly  hflow  tlie  ulituratnr  iiiterinis  and  then    rises   behind 
so  that  this  iiiusclt'  is  interjroM'il   hctween  it  and  the  acetahiiluui  (Fi| 
'.\\\).     {>r  it  niiiy  lie   ininiediatelv  hencath  the  obturator  iDtornusar 
])ress  it  t'orcihly  upward,  as  in  Adams's  case  (Fig.  31*2),  which  renuiine 
anre<luced  until  the  patient's  death  on  the  fonrteenth  day,  and  in  which 
the  muscle  was  so  tightly  sti'ctched  over  the  np[)er  part   of  the  he 
that  a  deep  grwn-c  had  fitrinnl   in  the  articular  eartihigf?  of  the  l.'i 
exactly  corres|t(>n<Iiiig  in  siw  uikI  diiv<^tiou   to  the  tendon  ;   the  hei 
rested  on   the  sjrine  nf  the  isrhiiiin,  and  the  ohtnrator  externum  ar 
i|uadnitus  feuioris  were  ni[itiired.     Or   the  head   may  jia.ss  above  tl 
obturator  intertitis,  hetween   it  and  the   pyriformis,  as  in  MacCorniac^ 
case  (Fig.  313),  in  which  it  re»te<l  "  behind  the  acetabidar  ridge  opposit 

FlO.  312.  Fto.  313. 


Adams's  vase :  n,  hcnd  of  fcniur :  h,  obfunitor 
cxUTiiiin  nipltired;  r,  qiiadratUK  fi-morln  rup- 
tured ;  ((,  x'lutlit  ni-rvc. 


MBcCormBC'!.  specimen  of  ^•^^•nt  dnrs«l  dts-l 
location.  Tlic  licitd  uf  Ihv  femur  11m  jiui  I 
lilnd  the  fiovubulum,  Ih*1uw  the  pyrlfr.rmli 
nndabove  Die  oMuntlor  liitornnsand  the  tor 
^>?nii'llus  niucpluK. 


the  middle  and  upper  part  of  the  great  ischiatic  foramen,  behind  tlie  po)i-  ■ 
terior  border  of  tlie  glutens  medins,  and  only  co%'ereil  by  the  glutens, 
niaximns  and  tlie  intcirunient."     Tliis  is  an  example  of  a  real  prin)nr\'j 
"iliac"  <Iisliica(ion.  and  the  rent   in  the  eaiisnle  was  "  nicrelv   on  the 
back  part,  and  the  neck  was  as  it  were  loekeii  over  the  acetabular  ridgtv 
and  tlie  strong  anterior  part  of  the  capsule  was  tightly  stretcbetl." 

The  edge  of  the  acetabulum  i.s  sometimes  chippoi,  an«l  iu  two  ofl 
the  cases  above  rpioted  (Qiiain,  Mmris)  then"  was  a  fracture  thrnngbl 
the  ilium  into  the  i-otyhtid  cavity,  and  in  the  latter  there  was  also 
fracture  of  the  ramus  of  the  ischium.  In  both  ciuies  tlie 
caujed  by  girat  violence. 


was 
injury 


nAfKW.inn  nifnocATiONs  of  rui-:  lur. 
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Tn  a  case  n-ixntnl  liy  Hirkott  '   tlic  licad  nf  tlic  li'miir  was  ^iilit  v 


cr- 


I 
I 


tically,  till'  itiinT  lialf  rvriiainin^  in  tlif  accttiLulinii  ami  slill  attaclicd 
to  tfK'  ligiuiieiitinn  t»M't'#,  and  tlie  oilier,  continuous  with  tlio  nw;k, 
being  displarwl  l)ack\var(l  above  tlie  oiitiiralor  iiitonnis.  A  i^iniilnr 
taasp,  ijUuti>ii  aljove  amunj;  (■oidjhiiiiuI  disincnticins,  p.  71"),  was  rf"]Mir-li'd 
In-  Moxon  ;  and  in  anntlicr  ivjinrtfd  hy  Ricdul "  tin'  iicad  and  neck  were 
split  lint^itiidtnally,  l)otli  tVai;tuciits  ln'ing  di>|iiari'd  IVdni  tlic  .-ni'krt. 
C'riie^  repoiiod  a  <?asi'  ot'  iVaotiiro  of  tin-  jioslci-ior  tliiid  of  llif  lii'ad 
and  of  tlif  [(ostcrior  lialf  of  the  rim  of  t\w  acitaliulinii.  In  my  case 
tlie  head  of  the  (i.:mnr  was  dee]»ly  indciitetl,  ii])pai-t'iilly  hy  contact  with 
an  t»st(?npliyt('  close  hehiiid  ihe  rim  of  the  acclahnliini,  and  a  juirtion 
of  the  hihruiii  <'artihi;riiiciim  liad  hccii  lirokcn  oil".  In  a  <'asc  seen  hv 
Jvossen  '  the  neck  of  ihe  fcmnr  had  luvii  lnokrii  at  tlic  nioiucnt  of  iii>- 
loeation,  hut  donhtless  after  the  head  of  tiie  hone  had  left  tlie  socket. 
In  M'veral  rejiorted  cases  the  neck  lias?  heen  hroken  during  an  uflcnipt 
ti>  reduce,  and  in  a  few  in  which  fracture  has  heen  recognized  it  has 
rctiiaiiied  nncertain  whether  it  oc<'iirred  sinnillaneoiisly  with  the  dislo- 
cation or  was  caused  liy  tlie  surgeon.     (Sec  ('hapter  LIII.) 

The  sciatic  nerve  comnionly  lies  Iteliiiid  the  head  of  the  femur  and 
at  the  must  is  only  slightly  pressed  njion,  hut  in  tiiiain's  ease  it  was 
stretched  over  the  neck  of  the  femur. 

Symptoms.  The  patient  is  nnahle  to  hear  liis  weight  upon  or  vohin- 
tarily  to  move  his  injured  linih;  if  he  stands  upright  it  shows  nrcider- 
ate  Hexiivn  and  adihictiun,  marked  inversion,  ami  more  or  less  shorten- 
ing, the  toes  resting  on  thi).>.e  of  the  other  fool.  When  he  is  placed 
upon  his  back  the  ajiparent  adihiction  and  tiexion  are  inerea.sed,  the 
knee  resting  just  above  the  other  i«itelhi  or  crossing  the  tliigli  at  a 
higher  point.  The  contours  of  the  fuiier  and  jiosterior  n-gious  of  tlie 
hip  are  cliauged  hv  lossof  the  mirnial  de]iression  heliiud  the  trochanter, 
elevalioii  of  (he  gluteal  fnld,  and  ahiiormal  fulness  due  to  ihe  ajiproxi- 
matiou  of  tlie  iiiscilions  of  the  gluteal  muscles.  The  trucliaiiler  rises 
to  a  variable  distance  above  the  line  drawn  fron>  the  anterior  .wuperior 
spine  (if  the  ilium  to  the  tuberosity  of  the  iscliiiini,  ami  its  distance 
from  the  Hrst-nanied  prominenee  is  increased.  The  heail  of  the  lemur 
can  he  ohscurcly  felt  tliroiigh  the  gluteus  maximus  and  rt'cogni/cd  by 
its  movements  wlicn  the  linih  is  flexed  or  rotated.  The  empty  so<'ket 
<'anuot  be  felt  fruiii  in  front,  hecause  it  is  covered  i)y  the  anterior  ]ior- 
tion  of  the  capsule  and  the  p.soas  and  iliacns,  hut  llie  dejiressibility 
of  the  soft  parts  in  .S-arjia's  space  is  as  great  as,  or  greater  than,  that 
on  the  oppfisite  side,  whereas  in  fracture  of  the  neck  of  the  femur  this 
<h')U'essihility  is  diminished. 

The  liiiib  can  be  still  fiiilher  addncted  and  flexed,  but  it  cannot  lie 
abilucted  or  rotated  outward.  The  ap]iareiit  shortening  varies  greatly 
in  degree  in  difl'erent  ca.ses,  and  the  actual  sliorteniiig  raiiiiot  always  iie 
lieterniined  with  accuracy  hecause  of  the  ilillieully  in  [iliieiiig  the  limbs 
eymmetrieallv.  Conecrning  this  shortening  the  most  eontnulietory 
siatements  have  heen  made  ;  some  surgeons,  relying  .solely   upon   the 

'  Birkt'tt :  Mcfllro-niinirgicul  Tnuiwicliona,  lS<ii),  vol.  lii.  iv.  133. 

'Rinli'l  :   HcihiKi'  zmu  tVntnilbl.  fiirCliir.,  J8M.-.,  p  fhj 

•Crile:  Anuals  of  Surgery,  May,  lb91.  «Losseu:  Oeutacbv  tMiir.,  Lief,  fi'i,  p.  ri.'i. 
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appearance  of  tiip  limU  nnd  seeing  that  tlie  knee  lay  well  above  thel 
opjn.).-jite  one,  liave  (k'^Tilicd  tlie  )<liort«.'niiig  as  great;  others,  lixikiDgl 
only  to  the  new  relations  of  the  l)ones  as  shown  njK)n   the  skeleton. 


ha 


ibed  the  shortei 


iKlpRite 


absent 


the 


sen 

lower  forms.  The  error  in  tlie  first  arises  from  not  taking  into  aoeount 
the  eH('<'t  of  a<Miic(ion  to  create  an  apimreiit  shortening  of  the  a<lrhicted 
limb  when  <'niu|Kire<l  with  its  non-adiliicleil.  slill  more  with  its  alnbiettN], 
fellow  ;  that  in  the  secontl  arises  from  considering  the  cpiestion  only 
with  n'ference  to  the  position  of  extension.  If  the  head  of  the  femur 
is  displaced  liackwarfl  toward  the  spine  of  the  ischium,  the  length  of 
the  limb  measin'cd  in  extension  (if  that  is  possible)  from   the  anterior 

siijH'rior  spine  of  the  ilium  to  the 
Uni'c  or  anUle  will  not  be  diminisiie<l, 
fur  the  movement  backward  of  the 
head  has  been  at  right  angles  to  the 
line  of  measurement  anil  has  not 
brought  llie  knee  any  nearer  to  the 
pelvis;  bu(  if  the  mesisurement  is 
maile  while  llic  thigh  is  Hexe<l  at 
about  a  right  angle  the  nicjisure<l 
length  will  be  less  by  about  two 
inches  than  that  of  the  otiier  limb  in 
the  same  position,  for  now  the 
measiire<l  line  is  nearly  parallel  tii 
the  direction  of  disphicemoiit.  When 
the  lic;id  isdisjitaecd  upward  as  well 
as  backward  the  diH'erenee  in  the 
auiiiuntof  shortening  in  these  two 
positious  of  the  limb  is  nmch  less, 
fur  the  direction  of  tlu>  displai*enieut 
deviates  at  about  the  same  angle 
from  the  measured  line  in  <'ach  ,itti- 
tude.  Of  course,  in  each  linib  the 
nu'asuretl  length  is  less  when  the 
thigh  is  flexe<l,  but  the  ilifference  in 
the  eom[>arative  measurenient,s  of 
the  two  limbs  is  not  allected  in  the 
high  ilisliications  and  is  greallv 
atiecte<l  in  the  low  ones.  In  mak- 
ing measurctnents  the  two  limbti 
must  l)e  symmetrically  placed  ns 
regiinls  flexinu  and  adductiiui.  .-lud 
the  fixed  adfluction  of  the  injiireil 
lind)  somi'tiuH's  interferes  seriously  with  the  accuiiipli-hment  of  this 
cuu<litiuu,  tor  its  knee  occupies  the  position  lo  which  the  other  one 
should  be  brought,  and,  tiuTefore,  an  e<(iial  a<lduction  cannot  l>e  given 
to  the  soimd  limb  without  carrying  its  kuce  across  at  a  higher  or  lower 
level,  and  thus  giving  it  an  unsytiunetrical  flexion.  It  must  !ds<»  be 
remembered  that  apparent  symmetry  of  position  is  not  sutlii-ient,  the 
symmetry  must  be  real   in  that  the  angles  of  Hexion  and  adduction  on 
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■  pi'  the  limb  niX'  f^rcater  tliaii  when    the  head  eoiiics  to  rest  at  a  lii^hcr 

IMiint,  iiuii  may  lie  so  jrreat  lliat  the  linih  crosses  the  o|>|ici>ite  itiiffli  as 
lifjh  as  its  luttltlle.  'riie  flexion  niav  he  so  masked  by  tiie  tilting  of  tiie 
pelvis  tliat  the  thigh  will  lie  nearly  alouji-siile  the  other,  parallel  In 
the  long  axis  of  the  hn<ly,  hut  the  condition  can  be  recnpiiized  bv 
attention  to  tlie  compensatory  curve  (lordosis)  of  the  hiiiibar  vertchnc  ; 
iiiileed,  Syine'  sjiid  he  inaile  the  di;t^ni>sis  of  iscliialic  dislocation  with- 
(Hit  other  handling  of  the  [latient  than  that  necessary  to  recoj;irize  the 
lordosis. 

The  cause  of  the  com pani five  (ixation  of  the  limb,  of  its  atlitiide, 
j.and  of  the  loss  tif  even   jiassive  abduction  and  external   rotation  \va.s 
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Hip.  Others  had  recoirtii/ed,  iu  a  measure,  tli<'  ]iart  taken  bv  the 
ptronij  uiiterior  portion  of  the  capsidc  in  dcfcrniiniuf;  the  attitude  of 
the  lind>,  but  he  was  the  first  to  study  the  sidijeef  in  all  its  hearings 
and  to  present  a  coni|dete  account  of  tbe  relations  and  iiiHuences  of  the 
Y-lijjanvent  in  all  forms  of  dishK'ation,  one  w  hicli  was  at  once  and  every- 
where acce|iled  an<l  has  been  made  ihe  basis  of  tlie  present  methods  of 
reduilir>n.  He  says,'-'  "The  inversion  is  ehiefiy  due  li>  the  outer  branch 
of  the  YdiLTJinient.  as  is  shown  by  the  fact  that  the  characteristic  sign 
disi>]>pears  when  this  branch  is  divided." 

Diagnosis.  The  recognition  of  the  ciiaracter  of  tin-  injury  is  rarely 
ditlicult.  The  group  of  prominent  symptonis — los.sof  fnnetion  ;  adduc- 
tion, inversion,  mid  fle.Nion  of  the  limb  ;  rc.-.i.«lanee  to  abihu'tion,  exten- 
sion, and  outward  rotation  :  elevation  of  the  tidcluiuter above  Nelaton's 
line — are  not  tbinid  rn  anv  other  atrections  exci-pt  perhaps  hip-joint  dis- 
ease of  long  staiiiling.  'I'he  mistake  most  fnM|iientlv  made  is  ihiit  of 
confoimdiinr  it  witli  a  fitieture  of  the  neck  of  (he  femur,  or,  to  .siieak 
more  detjnilely,  i^  that  of  sujiposing  a  fracture  of  the  neck  to  be  a 
dtsloratitm.  I  have  met  with  several  instances  of  this,  some  of  which 
led  to  litigation.  The  {blVereiK'cs  between  the  symptonis  of  the  two 
injuries  are  striking  and  usually  suflii'icnt  to  make  the  mistake  impos- 
sible if  orilinnry  atteiitiim  is  paid  totlieni  ;  the  fixity  of  the  limb  in  ilis- 
loeation,  with  the  knee  thrown  forward  and  inwanl  against  or  njioii  the 
opposite  thigh,  the  jiromiiience  of  the  troclianter,  antl,  nsualiy,  its 
increased  distance  from  the  anterior  .superior  s)iine  of  the  ilium,  eon- 
tnist  strongly  with  the  straight,  everted,  powerless  limb  antl  flattened 
hip  of  fracture  of  the  neck.  Fractures  with  inversion  and  dislocations 
with  eversion  are  entirely  execptioiiat.  M'heii  the  two  injuries  have 
coexisted  the  diagno.-is  has  sonietiines  been  made  by  recognizing  that 
tlie  head,  whicli  could  be  felt  ont  of  its  place,  did  not  sli.irc  in  the 
movements  communicated  to  the  sliaft,^  anil  .sometimes  by  the  .splitting 
and  enlargement  of  the  great  troclianter, 

'  .Svnio:  Li>ii<toii  iukI  Ki!iiil>urs;li  Moiillilv  .lournal,  1S43,  vol.  iii.  p.  498. 

'  liiCflow  r  Ttu.  Hip.  |>.  :!S. 

•  K.icli  :   li<  rliii.  klin.  VV...li.ii»i)irirt,  lf,S-<i.  p  493. 
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2.  Everted  Dorsal  Dislocations. 

In  this  class,  nf  wliicli  tlicr'i-  aiv  hut  I'l'sv  rcoordwl   ca-ses,  arc  here 
iiicltulfil   Bigc'liiw'^  aiiti'riur  ol)ru|ii(.',  evcrttHJ  dorsal,  uiul   sovae  of  tl»e_ 
sti[>ra-s|)iiioMs.     It  is  cliunicterizi'd,  as  tlio  name  indicates,  by  eversin 
of  tilt'  limlj  in  place  uf  tiiu  inward  rotation  whicli  is  sf>  prominent 
feature  of  the  common  dorsal  dislocation,  and  this  syni]it4)nn  is  iliie  i| 
all  fines,  exrept   periiaps  the  very  rare  anterinr  oijli<|ne.  to  riiptiire  nf 
the  outer  lirnui'h  of  the  Y-lij;;anK'nt.      In  the  >iipiiispinous  varietv  tl»( 
head  of  the  l)one  lies  alwve  the  atiterinr  inferior  spinous  |irocess  of  the 
ilium  in  the  notch  between  it  ami  the  superior  spine. 

Although  occasional  cases  had   l)een  previously  reporte«l,  the  varietj 
was  not  descril)e<I  by  systematic  writers  before  Bigelow,  and   wajs  not' 
even  mentioned  by  Malgaigne,   although   possibly  one  or  two  <if  the 
ciises  classed  by  iiim  as  supracotyloid  may   have  been   of   tins   kindj 
In  a  paper  by  BUtsius '  on  supnuiotyloid  dislocations  several  <'si*<.'s  ofl 
this  variety  (everted  dorsal)  are  included,  together  with  others  in  whicli 
the  head  had  reached  nearly  the  s;ime  position  by  [mssing  outwani  aftorj 
primary  dislocation  forward  and  upward   n[)on   tlie  pubis,  and   a  few! 
in  which   the  dislocation  was  ]>ntiiarily  dii-octetl   upwaril.      The  samel 
grouping  has  hcen  f<illowed   by  other  writers,  an<l   in  no   reported  cas«l 
previous  to  LSoO  dix-s  it  appear  to  liave  bct»ii  recognize<l  that   the  head 
hu<l  reached  this  pnsitioii  by  a  secondary  displacenient  after  dislocation  ^ 
backward  and  upward.     Blasius's  jMijier  although   pul»li»hed    in   1874,', 
must  be  classed  witii  those  nf  an  earlier  iieriod,  for  it   is   reallv  thai 
republication  by  his   son  in  a  graduating  thesis  of  researches    mada] 
some  time  earlier,  ancl  it   makes  no  mention  of  Bigelow's  work.     It 
is,  in  one  respect,  a  publicjition   to  be  regretted,  for  the  authority  n{^ 
its  writer  and  its  date  combine  to  further  the  aocpj>tance  without  exiimi- 
nation  of   the  grouping,  or  classification,   which  cannot    jiroperlv  liei 
accepted  in  view  of  the  important  pathological  difl'erences  between  the 
individual  cases  of  which  it  is  maile  up. 

Cases  rcjiorted  l)efi>re  1850  and  rpioted  as  of  this  kind  by  Bigelowl 
atxl  as  possibly  such  in  nty  first  iilition,  ap])ear  to  me  to  be  more  prol»-| 
ably  dislucatinns  <lirectly  upward  by   liy|ierexlcnsion  of  the   limb;   IJ 
have  recently  seen  such  a  one  the  symptoms  of  which  closely  resem- 
bled those  tpinteil.     (See  U])wanl   Dishications.) 

In  1850  the  possibility  of  the  |)n«hiction  of  this  form  by  trans-j 
fitrinalion  of  a  dorsjtl  disUtcation  was  shown  in  an  attempt  niadei 
in  the  New  York  Mospitai  to  irduce  a  ilislocation  "into  tl»o  sciatic 
notch."  The  case  i.s  reported  by  Lcnte;'  after  traction  liatl  been 
made  and  smldcnly  relaxed  the  thigh  was  abducted  and  rotated 
outward,  an<l  this  limught  the  head  of  the  femur  above  the  acetab- 
ulum, anil  below  the  anterior  superinr  s[iinoiis  process;  the  shorten- 
ing was  then  about  two  inches  ;  the  limb  very  much  rotate*!  out- 
ward, tile  i-Htuiulity  of  the  hip  greater  than  that  of  the  other,  .ind 
the  trochanter  major  one  inch  further  from  the  anterior  su|>erior 
spinous  pnreess. 

'  Blasius  :  .Arrh.  fiir  klin.  Chir  ,  1S74,  vol.  xvi.  p.  207. 
'  Lente :  New  Yurk  Journal  of  Medicine,  lUM,  p.  3U. 
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Five  years  later  Van  Uuren  '  ol)scrve(l  in  the  same  hospital  a  case 
vliieli,  sa  far  as  I  know,  is  the  tirtit  in  wliioh  tiie  al)si.'iice  of  iiiver.sit)n 
uiul  marked  adduetioii  was  noted  iu  a  case  reon^ni/,e<l  as  a  dorsjd  dis- 
location. The  limb  *'  was  shortened  about  an  inch  ;  the  foot  and  leg 
"Were  slifrhtly  evertwl.  This  eversion,  it  was  afterward  ascertained, 
could  be  readily  increased  by  nianijiuhitiuii  ;  but  there  was  an  evident 
obstacle  ut  the  liijt  to  invermnu  of  the  toot.  The  knee  was  slightly 
Jle.xeii,  so  that  tiie  width  of  tiie  hand  cmild  be  readily  |)asst'd  between 
its  iHijditeal  aspect  and  the  surface  of  the  bed.  'J'lu'  oldiiiuily  of  tlie 
femur  toward  its  fellow  was  very  slightly  increased.  Upon  the  front 
of  the  thigh  at  its  iijiper  thini  a  very  manifest  concavity  or  sinking  in 
was  noticeable,  tire  nstial  anterior  corvxcxity  of  the  liml)  being  lo.st. 
The  froehariter  was  about  an  inch  and  a  half  beiiind  and  above  its  itsuul 
{MLsition,  iuiil,  during  ettieriziition,  it  was  i|nite  niovaliie  on  alten)|iting 
rotati(»n  of  the  lindt.  Finally,  the  head  of  the  if'ninr  rould  be  felt 
obscurely  i)iit  pretty  certainly  rotating  in  the  ischiatit^  notch,  low  down, 
and  in  contact  with  its  posterior  margin.  Tiie  anterior  convexity  of 
the  s]»ine  at  the  loins  was  also  much  increased,  .so  that  under  ether 
more  than  the  width  of  the  hand  conlil  be  jMis-sed  between  it  and  the 
surface  of  tlie  Ijed.  Thus  the  case  ((resented  all  the  classical  filatures 
of  luxation  into  the  ischiatic  notch,  and  more  than  usually  well  marked, 
with  the  exception  of  adduction  of  the  lower  end  of  the  femur  and 
inversion  of  the  foot.''  After  several  failures  to  reduce  by  mani]Hila- 
tion  and  traction  downward,  reduction  was  effected  by  traction  while 
the  limb  was  flexed  at  riglit  angles  to  the  pelvis,  followed  by  abduction 
and  extension. 

In  18()4  Synies-  rejiorted  a  ca.se,  and  suggested  for  the  variety  the 
name  of  "  dorssd  with  eversion."  This  was  subsequent  to  Bigelow'.s 
researches  but  previous  to  his  pulilication  of  them  exce[»t  in  his  lec- 
tures. The  lind>  was  shortened  two  inches,  the  foot  extremely  everted, 
the  buttock  flattened,  and  the  licad  of  the  femin-  two  inches  beluw  the 
anterior  superior  s]iine  of  the  ilium.  I5v  (Icxion  of  the  lindi  the  dislo- 
cation was  made  dorsal,  and  a  fcatiMV  of  special  interest  is  that  then, 
as  the  limb  lay  untouclied  upon  the  table,  eversion  gradually  took  ])hice 
under  the  influence  of  gravity,  and  the  head  returned  to  its  former 
place. 

Tn  1874  Kocher*  observe*]  a  similar  case  in  a  woman,  forty-nine 
years  old  ;  the  liml)  was  fully  extended,  markedly  everted,  and  .-liort- 
ened  three  centimetres;  the  head  could  be  felt  below  and  to  ttu'  outer 
side  of  the  anterior  snj)erior  sjiine  of  the  ilium.  By  flexion  and  inward 
n>tation  the  flislocation  became  dorsal  with  the  characteristic  symp- 
toms, and  then  bv  extension  and  outward  rotation  the  original  symp- 
toms were  repr(HUice<l. 

Pathology.  In  a  case  which  I  re|H)rted  to  the  New  York  Surgical 
Society,  Dccendter,  1887,  and  January,  1888,'  the  head  eouhl  be  dis- 
tinctly felt  below  and  rather  to  the  outer  side  of  the  anterior  superior 

'  Vnn  Buren  :  New  York  Mvdicsl  Times,  1856,  vol.  v.  p.  12(i,  and  rcpriDfcd  in  Jjis  Con- 
tribntiuns  to  Practiral  Surgery,  p.  LIT. 

•  Syinea  :  Duhlin  Qimrterly  Journal  of  tlip  Medical  Scicncrs,  lStt-1,  vol.  xxxviii.  p.  2T2. 

•  Koclier:  Volkniann's.SHniniluns  klin.  Vortrsi)?e,  No.  s:i,  p.  631. 

•  Stimaon  :  New  York  Medical  Journal,  January  auil  February,  ISSH. 
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ipament.  was  niptui 
tlif    inti.srleii  liehind  tlii'  trwluuitcr  fxtcnsivcly  lacerated.      Oj 
reduction  was  preventcHl  by  interpasititm  of  the  antero-inferior 
llie  pa|>sule.  " 

Vail   Uiirt'ii's  wise,  iuid  a  very  >iiriil;ir  one  reported  by  Annan<lale,' 
sUow  timt  tilt'  iii'iuj  ni:iy  lie  mufli  furllnT  to  the  outer  side  and  lower. 

Bifji'low's  L'X|»eriiiu'iit.s  ^llllu■  tlmt  tliis  eversion  depends  ujx>ii  the 
ru|iiun'  of  (lie  outer  linincii  of  the  Y-ligitmont.  Tlio  head  of  the 
fiMiiur  I'seajies  at  the  Imek  t)f  the  joint  while  the  limb  is  flexe 
adilmtcd,  and  rotated  inwanl,  and  then  by  external  rotation  the  out 
bnuich  is  torn  ;  if,  then,  the  head  remains  in  its  position  <>j>p<jsite  i 
bi'liivv  the  sciatic  nnt<-h,  the  |)nsiti(in  and  symptoms  are  such  as 
noted  ill  \';in  iJiiren's  ami  Atiiiuudale's  eases,  the  flexion  and  sligll 
adilnetion  lieiii<;  due  to  the  rciiiuinini^  iintorn  bniiieh  of  the  liganieB 
The  chaiifie  in  the  position  of  the  head  noted  in  the  other  cases  Big 
low  was  able  to  reproduce  experimentally  from  a  coiniiion  dorsal  di 
loeation  by  carrying  the  linih  "across  the  sym|>hysis,  so  that  the  ont^ 
anil  convex  surface  of  the  socket  shall  eorrespoiid  to  the  litdlow  l>eni'an 
tire  neck  of  the  fciniir.  With  some  force  the  thii^h  can  now  l>e  everw 
and  afterward  hroiiirht  tlown  across  the  npper  part  of  it*?  fellowj 
(This  is  the  form  to  which  he  pave  the  name  "  anterior  oblitine. 
"  If,  in  this  position,  it  is  desired  to  hring  the  limb  towartl  a  ]>erix 
dioiilar,  the  outer  bi-aiieh  of  tlie  Y-lig.iment  must  be  ruptured.  Tb 
lilienited,  it  luiiigs  suspended  In-  the  inner  ligament,  an<l  beoomcs  car 
ble  of  lateral  motion  and  of  rotation  ;  ntid  this  is  probablv  the  coi 
dition  under  which  supnispinous  luxation,  although  rare,  uau 
occurs." 

Fig.  315  shows  in  the  dotted  lines  the  head  of  the  femur  thus  h*>ok4 
over  the  remaining  part  of  the  ligament. 

The  iintrr'tDr  nhlhjiir  is  a  vnricty  which  I  feel  some  hesitation  in  iire- 
sc'rving,  because  Bigclow  appiMrs  to  have  observeil  it  onlv  in  »'xiH>ri- 
iiicnts  upim  the  cadaver,  and  to  have  known  of  onlv  one  recorded 
case  ■  in  which  the  attitude  resembled  that  found  in  his  exi>criment 
The  specimen  in  that  case  is  represented  in  Fig.  316.  The  ni<Kle 
imtduetion  has  been  ijuoted  in  the  [ireeeding  paragraj)h.  TJie  Y-lic 
MH'iit  is  untcini. 

Symptoms.     The  symptoms  (if  the  everted  dorsjil   may  he  the  san 
as   tiiiise   of  the  common  dorsal    dislocation,  with    the  exc<'ption  tl' 
there  is  m:irked  or  slight  eversion  of  the  limb  instead  of  inversion 
if  the  heail  of  the  femur  has  moved  forward  above  the  anterior  inferi(i 
spinous  process,  tliey  may  diller  \vi<le!y,  for  the  limb  is  then  shortens 
about  two  inches,  slightly  al»lucted,  more  or  less  everted,  ancl   fnl 
extended.      In  my  ease,  a  woman  lifty-five  years  of  age,  the   linib  \\t 
panillel  with  the  other  ami   so   fiir  everted   ihnt  the  foot  rested  on  its 
outer  border;  it    could    be   a<ldneted   and   flexeil  but  not  alN]u<>ted 
rotated  inward.     Stiorleniiig  one  and   three-quarter  inches.      liv  flei 
ing  and  addueting  the  limb  and  then   rotating  inward  the  attitude  ar 
appearance   beciinic    that   of  the  coniiiion    dorsal    varietv.      lieduetiu 

'  Aioianiliilr  :  I.itiicvt,  1ST6,  vol.  i.  p.  208. 

'  Olftiiow:  Ouy's  Hospital  Keporto,  1836,  vol.  i.  p.  117. 
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was  made  liy  floxirifi  to  ;i  rijrlit  iiii>rlc,  rotating  iinvtinl,  ami  [\\vn  lift- 
ing. 'J'lie  (lislocalioii  rvcurrcd  several  tiriios.  Tin.'  jwtit'Mt  died  aixiiit 
a  niuntli  at'tei-  tin-  aecidont  (associated  injuries  and  jilitlii.-is).  The 
evursioii  kA'  the  liiui)  is  lialile  to  lead  to  the  mistake  nt  sii[))i<ising  the 
injury  to  iw  a  fracture  of  the  neck  of  the  femur,  especialh-  in  the  eases 
in  which  the  linih  is  also  extended.  The  greater  tixation  of  the  limb 
aud  the  rceuguilion  of  the  j^sitiun  of  the  iieatl  and  of  the  eoiitinuity 


Fio.  315. 


Fio.  316. 


SupruplnouB  dialocntlon.  When  the  femur  lakes  the 
position  tiidlcalrd  l>y  th«  dutled  line,  only  thi-  Iniivr 
branch  of  the  Y-ligniiifiit  remains  tintom,    (Blt)ELuw.) 


AnU-rior  nblique  dislocation. 


with  the  .shaft,  as  shown  by  its  eharinp  in  the  movenient.scommunieated 
to  till'  latter,  will  I'stablisli  the  diafrnn.-i>. 

The  nij>tun>  of  the  outer  braiieh  of  the  Y-liganient  is  the  exj)Iaiia- 
tion  of  the  inability  noted  in  some  of  the  (•a>es  to  reduce  by  miiiii|ui- 
lation  alone;  traction  in  the  flexed  jmsitinn  is  needed  to  bring  (he  head 
forward  into  the  socket;  abduction  fails  to  do  it  because  of  the  loss 
of  the  supjwrt  of  the  outer  bntneh  of  (In-  litranient. 

Treatment  of  Backward  Dislocations. 

The  method  of  reduction  so  long  in  use.  aud  which  left  s<j  many 
disloc^ilcd  lii]is  unreduced,  that  in  which  it  was  sought  to  <lraw  the 
hone  into  [dace  by  tnietion  ii|)ou  it  with  com|)ound  juilleys  while  the 
limb  was  almost  fully  extended,  lias  at  last  been  abandoned  in  favor 
of  the  methods  of  simple  niauij»ulation  or  of  modenite  traction  in  the 
flexed  jMisition,  or  of  a  combination  of  the  two.  The  advantage.*  of 
the  flexi'd  [Kisition,  the  possibility  of  reducing  by  tiie  aiil  of  moch'i-ate 
tnietion  when  the  tliigli  is  flexed  at  a  right  angle  with  the  trunk,  were 
repeatedly  pointed  out  In'  different  writers  during  the  la.st  century  aiA*^ 
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tilt;  first  lialf  i>f  (ho  prci^piit  one  («(>o  f'lia|>tor  XXXIII.),  and  the  i 
siUility  <>i'  rtidiiciiiL''  liy  nmriijiuhitiiur  almic  (flexion,  i)tit\Viii-«.l  rot;iiiii 
ami  ;iin!iu'lii»n)  was  also  domonstnitcHl,  Imt  noitlier  st'orns  to  have  til 
any  iiiriiiuiK-e  in   nioditying  the  i^ciicral  j)ra<Mi('c,  althuiigh  soiiii-  siir 


^uiis,  iiotalily  l*rof".  Nathan  .Smith  of  New  Haven,  taught  ami  lialiit- 
iiaily  practised  fraction  with  the  limb  Hexc«l  at  a  right  angle,  a«<l  lie 
also,  ill  l.S.'Jl,  foriiiiilated  a  method  hy  niatiipiilation  alone. 

I>es|)re-i,'  in  1m;;5.  inde|>eii<leiitly  f'orniiilated  the  meth<><l  l>y  tlexim 
and  outward  rotation;  and  Rei<l,-'  in  IH'tl,  did  the  same,  pret-oding  ill 
flexion  with  marked  adtlnetioii  ;  hut  they  assumed  that  the  priiiciin 
ohstaelo  to  rediietion  lay  in  the  re.sistance  of  the  niiiscle«,  and  the 
inaiiijudations  were  desijjned  t<i  overcome  or  avoid  this. 

Higelow  '  ()iioti's  Smith's  deseription  of  this  iiu'thod  hy  ninnipiilntii 
from  his  Miiliml  <ui>i  Sun/icaf  .Uiinnirs,  editeil  in  1h;J1  hv  his 
Nathan  \l.  Smith,  as  follows:  "The  first  effort  which  the  (i|>erat4] 
makes  is  to  flex  the  leg  npoii  tlie  thigh,  in  order  to  make  the  leg  a  lev( 
with  whieh  he  may  operate  on  the  thigh  hone.  The  next  niovemc 
is  a  gentle  rotation  of  the  tliigli  untward,  hy  inclining  the  foot  towafi 
the  ground  and  rotating  the  knee  outward.  Next,  the  thigh  is  to 
slightly  al)dnrte<i  hy  [tres>ing  tlie  knee  ilireetly  ontwani.  Ijastlv,  {I 
surgeon  frei'ly  flexes  tiie  thigh  npoii  the  [lelvis  hy  thrusting  tiie  kn« 
ii[)ward  toward  the  face  of  tlie  patient,  and  at  the  same  moment  tt 
ahdnetiiin  is  to  Ix'  increased. "  Bigelow  adds,  "  this  covers  the  grout 
of  priority  of  invention.  It  helongs  to  Nathan  Smith.  .  . 
\H:Vi,  Despr&s,  and  in  1851,  Reid,  of  Rochester,  enunit^ted  the  sail 
views;  the  practice  was  good,  hut  hoth  Prof".  .Smith  and  I)r.  Reid  has 
{\n\  mclliod  npon  and  songlit  its  mechanism  in  its  erroneous  theory 
muscular  resistance." 

After  18")0  the  attention  of  .surgeons  and  anatomists  l>e^n  to 
directed  more  s]K'eitically  to  the  opposition  offered  by  the  (int4>rn  pod 
fions  of  the  capsule  and  to  the  position  of  the  rent  in  it,  and  inanj 
experiments  were  made  Lipnt  the  cadaver  to  ohtain  a  more  aocurat 
kiiowletlge  of  the  matter.  .Vinong  these  may  he  mentioniil  tho.se 
Meyer,'  (iuun,'*  Ruser,"  Uigelow,"  Gc'll^',"  Huscli,''  and  Tillaiix.'" 
these  Bigelow's  researches  were  hy  far  the  most  eom[)lete  and  acourata 
and  to  his  classical  work  must  be  referred  the  popularization  an«l  gen 
eral  acceptance  cif  tlie  views  now  held  and  the  methods  of  treatnieii 
based  iipiui  them.  The  importance  of  the  anterior  portion  of  the  «ii 
snie,  the  Y-ligameut,  had  indeed  been  specilically  pointed  out  hv  one  l 
two  earlier  writers — it  is  mentioned  in  Ilyrti's  fojioffraphlschc  Aunta 
mie,  in  Meyer's  paper  in  1 85n,  and  by  von  Pitha  "  in  1863 — but  Bigelol 


'  r>(«pr6i4:  Bull,  de  In  Snr.  Anatoinique,  SRptember,  1835,  p,  4. 

'  Reid  :  BtitTnlo  Medintl  .Tniiriinl,  AukuhI.  IWil. 

'  Bigelow:   Ijtni-ct,  l-^TS.  vol.  i.  |i.  sfll. 

«  H.  .Mcyi-r;  Zcilsciirlft  fiir  ml.  Med.,  1S,50,  vol.  ix.  p.  880. 

'  (iunn  :  Peniim.  ,?ouni!il  of  Medicine,  1*1,3-4,  vol.  i.  p.  87. 

•  Ho8<!r  :  Arrliiv  fiir  plivs.  Mi-ilkniidc,  1S57,  vol.  i.  p.  42. 
'  BiiJidow:  The  Hip.  !wiH      Kxiu'riiiiciits  niiMlo  in  1880. 

•  (Jello:  Arcli.  K(ii.  dc  Mid..  \'MH. 

•  Biiscli :  Anh.  fiiikliti.  Cliir..  isill,  vol.  iv  p.  II. 
'"  Tillmix  :   Bull   du  l.i  S.M-,  dc  ("liir..  IHfis,  p.  274. 

'■  Veil  Pitlui  -.  I'itha  and  Uillruth'g  Chirurf^ir,  vol.  iv.  part  2,  B,  p.  161. 
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was  t!ip  first  to  .stiiily  its  influence  in  detail,  to  sliow  its  constant  action 
in  all  tyjiical  forms,  anil  to  Itase  upon  it  niethods  of  rciltiction  for  tlie 
ditlL'ri'nt  forms,  ami  to  liim  belongs  the  credit  not  onlv  of  indcpfiidunt 
discovery  but  also  of  tiie  still  more  important  lieiiefit  conferi-e<l  liy 
impressing  the  facts  upon  the  [>rofession  by  his  carefid,  thoioufrb  in- 
vestigiitions  and  his  clear  exposition  nf  the  facts  ami  |irinoij)les."  ' 

It  is  now  fjenenilly  recognized  that  the  chief  obstacle  hi  redue(i<»n 
is  created  iiy  the  terisiDU  of  the  Y-!ig;unent  in  the  |)artly  extendecl  posi- 
tion of  the  liiid),  and  tiiat  this  is  to  be  rcniove<l  by  flexion  of  the  litrib 
upon  the  trunk.  At  the  same  time  the  movement  of  flexion  brings 
the  head  of  the  femur  down  along  the  back  of  the  acetal>uiimi  so  that 
it  lies  opjiosite  the  opening  in  the  capsule  if,  as  is  usually  the  case,  it 
has  left  the  socket  at  its  lower  jHistcrior  ]>art  and  has  risen  to  a  higher 
level  by  the  subsequent  extensicm  of  the  limb,  enlarging  the  rent 
upward  in  the  movement;  if,  more  mrely,  the  heail  has  left  the  socket 
at  a  higher  level  while  the  limb  was  only  slightly  flexed,  this  nutve- 
ment  of  flexion  in  reduction,  unless  carried  beyond  a  right  angle,  does 
rut  place  the  hea<l  below  the  opening,  or  at  least,  if  it  does  so,  the 
movement  enlarges  the  rent  dowinvarti  so  that  the  way  is  still  open 
fur  the  return  of  the  heat!  to  its  place.  Another  reason  tor  making 
this  movement  is  found  in  some  cases  in  the  interposition  of  the  obtu- 
rator internus  between  the  head  and  the  socket,  the  cases,  so-cnlled,  of 
"dislocation  beiow  the  tendim  "  in  which  the  head  has  secondarily 
risen  towanl  the  dorsum  ilii.  Jhiringtlie  movement  the  adduction  and 
internal  rotation  of  the  lind)  are  preserved  or  even  sonu-wiiat  increased 
in  order  to  lift  the  head  of  the  femur  away  from  contact  with  the  pelvis 
and  from  behind  the  projecting  rim  of  llie  acetabuhmi. 

The  directions  given  by  Bigetow  in  his  first  publication' are  as  fol- 
lows : 

"  Bji  Traction.  Lay  the  ]Kitient,  when  etherized,  on  his  baek  u[>on 
the  flor>r,  bend  the  lindi  at  the  knee,  Hex  the  thigh  u]ron  the  abditmen, 
addiu't  and  rotate  it  a  little  inward,  to  disengage  the  head  of  the  bone 
from  behind  the  socket.     Tiie  Y-ligamout  is  then  relaxed. 

"  If  the  Ixine  can  now  be  abducted  beyond  the  [)erpendicular,  the 
capsule  and  other  (issues  arc  probably  so  torn  or  relaxed  that  reduction 
may  be  accomplisheil  without  mneh  difii<'iilty  ;  the  thigh  ru'ed  oidy  be 
forcibly  lifted  or  jerked  toward  the  ceiling,  with  a  little  simultaneous 
circimtduetion  or  rotation  outward,  to  direct  the  head  of  the  Inme 
toward  the  socket." 

In  his  later  paper  in  the  J.iuirrt,  1878,  he  gives  them  more  briefly 
in  the  following  terms  : 

"  1.   Flex  and  fi.rcibly  lift.     If  this  fails. 

"2.  Flex  and  lift  wliiie  abducting.  If  this  fails,  it  will  be  found 
that  the  rent  in  the  ca[)side  has  been  so  enlarged  that  the  first  method 
may  now  prove  ■juccessfid." 

Bigelow  adds  to  his  first  description  three  other  methods  of  making 

'  Tlip  claim  of  priority  in  the  discovery  of  the  part  played  \ty  the  anterior  portion  of 
the  capsule  made  for  I'mf.  Qunii,  of  (.'hieago,  is,  1  tliink,  suttifii'iitly  answered  by  t*rof. 
Bigelow  in  a  letter  piiblislied  iit  the  Chicago  Medical  Examiner,  January,  ItiTO,  p.  25. 

'  Bigelow  :  Xjoc.  cit.,  p.  4(>. 
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the  manipulation  and  applying  the  force,  and,  although  the  mechanism 
is  the  sjiine  in  all,  tlie  iniilli]ili('ity  i»f  the  directions  has  been  criticiiSed 
1)V  recent  (jieriiiun  writers,  wha  seem  to  regard  the  four  as  essvntialk 
ditlerent  from  one  another. 

Kiirher,'  after  inaliitiii  tiiis  critici-ni,  dejicribe.*  what  lie  calls  his  own 
iitelhod,  an<l  this  is  fpiuted  a|>provingly  liy  Albert  and  Koiiig.  It? 
Mentity  with  Bifjelow's  ui)pears  to  nie  to  be  complete,  although  it  com- 
bines his  two  methods  l)y  traction  and  by  manipulation.     It  is  ns  follow-*: 

1.  Iiiiniiil  rulidiiiii  to  relax  the  capsuk-  and  lift  the  head  from  tlu' 
posterior  snrfiu'e  of  the  pelvis. 

2.  F/r.riiiii,  to  a  right  angle  and  gently,  pre.'serving  the  existing 
adduction  and  inward  rotation. 

3.  Trdflioii,  to  make  the  ciipsule  tense,  so  that  it  can  he  utilized  in 
the  following  movement,  and  to  raise  the  hcjid  to  the  level  of  tlie 
acetabidar  margin,  thus  overcoming  the  action  of  gravity. 

4.  Oiilii-fu-il  rolifliiiii ;  this  makes  the  posterior  part  of  the  capsule 
and  outer  band  of  the  Y-lignment  tense,  and  turns  the  head  furwani 
into  the  s<x'ket. 

There  are  a  number  of  practical  points  connectetl  with  the  carrying 
out  of  these  directions  which  recjuire  attention.  The  pelvis  niav  nee<l 
to  be  steadied  or  immobilized  during  traction,  in  order  that  the  lirali 
may  not  be  t+Hi  soon  or  unwittingly  abducted,  and  this  may  be  done 
either  by  the  hands  of  assistants  or  In'  the  pressure  f>f  the  surgeon's 
foot  upon  the  anterior  superior  spinous  process  of  the  ilium  of  Ute 
injured  side  while  he  is  lifting  the  thigh. 

The  traction  upon  the  I  high  may  be  made  by  the  hands  of  the  sur- 
geon, but  if  the  patient  is  a  muscular  adidt  the  force  that  csin  be  tliiiii 
exerted  may  be  insutKcicnt,  ami  it  can  then  be  conveniently  snpple- 
meuteii  by  passing  u  bandage  tied  in  a  long  loop  under  the  tintient's 
flexed  knee  and  over  the  surgeon's  shoulders;  this  leaves  his  hitD<]i 
free  to  rotjite  (he  thigh  by  means  of  the  leg.  It  is  important  to  remem- 
ber that  reduction  is  to  lie  made  by  traction,  not  by  niani[>ulation,  for 
if  the  thigh  falls  backward  by  its  own  weight  or  is  presk.so<l  b:ick  bv 
tile  surgeon  while  he  is  "manipulating"  it  may  seriously  change  iu 
relations  with  the  tissues  about  it. 

A  much  more  convenient  plan,  one  which  I  have  hahituallv  em- 
phn-ed  for  many  years,-  is  to  place  the  jiatienf  face  downward  littOD  a 
table  with  his  legs  projecting  so  far  beyond  the  edge  that  the  injuivil 
thigh  hangs  directly  downwanl  while  the  surgeon  gmsps  the  ankle, 
the  knee  luing  flexed  at  a  right  angle  (Fig.  317).  The  other  limb  i» 
held  luui/ontal  by  an  assistant.  The  weight  of  the  lind)  now  mak«» 
the  needed  traction  in  the  desired  direction,  and  the  sui^eon  has  onlv 
to  wait  for  the  muscles  to  relax  and  the  i)t)iie  to  resume  its  place  with- 
out further  effort  on  his  part  than  a  slight  rocking  nr  ri^tation  of  the 
limb.  Occasionally  I  have  added  the  weight  of  a  small  sand-lvie  ut 
the  knee  or  iiave  made  sudden  slight  pressure  at  (he  same  point.  It 
will  often  succeed  without  aiuesthcsia  and  sonu'times  s^>  ciuietlv  that 
there  is  no  jar  or  sound  indicating  the  return  to  place.      In  only  two 

'  Kfichcr:  Volkinniin's  kliiiischc  Vortniiii',  No  83. 

'  StinitKiii :  Ni'W  York  Medical  Juuroal,  August  3,  1689. 
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cases  lias  it  faik-il  in  my  liamis ;  hoth  were  tlieii  ivdiicctl  l»y  tractidii  in 
[tlie  axis  of  llie  partly  flexed  limb.  I  presume  that  in  lioth  the  Ixnie 
'had  left  the  soeUet  at  its  upper  jmsterior  segment — "  iliuc  "  disloeatiim. 
If  maiii|itilati')ii  alone  is  used  extertjal  mtaiioii  must  he  carcinlly 
[avoided  duriii|r  the  iirst  stejis,  lest  it  should  eoiivert  the  disloeation  into 
Ian  everted  dorsal  hy  throwiuf;  the  head  forward  aliove  the  socket ;  and 
{extreme  flexion  and  iibtiuetion  without  simtiltaneoiis  traction  are  also  to 
[be  avoided,  in  order  to  eseape  the  conversion  of  the  dislocation  into  one 

upon  the  obturator  foramen  by  tlie  passage  of  the  lieiul  below  the  socket. 


I 


Reitiivlliiii  i.r  ilorsul  aisUictttlon  of  the  hlji  tiy  the  wulght  i>l'  tia'  limb. 

The  erertffi  dorsal  dislocations  are  redueed  after  first  converting  tlienj 
into  the  ilorsal  form.  This  conversitui  is  etfeeted  by  flexion  and  inward 
rotation,  with  adduction,  if  necessary,  to  iiuike  room  for  the  head  of 
tlie  bune  to  .-liile  u|>on  the  ilium  ;  the  ru])tiire  of  the  outer  braindi  i»f 
the  Y-liganient  dejirives  the  ciperaturof  nuieh  id'  the  tidvantage  of  rota- 
tion, and  the  dislocation  must,  tlierei'ore,  l)e  n'duced  by  ilircct  traction 
toward  the  socket,  with  loesil  guidances  of  tlie  head.  In  my  own  ea.se, 
in  wliich,  ai'ter  conversion  into  the  dorsal  form  the  tentleney  of  the 
head  again  to  |)ass  forward  above  the  aeetabuhim  was  very  marked, 
outward  rotation  had  to  be  carefully  avoided. 

The  possibility  of  fraetnring  the  neck  of  the  femur  during  manipu- 
lation must  be  borne  in  mind  (see  Chapter  LIIL). 


1 


CHAPTER    LII. 


DISLOCATIONS  OF   THK   Mil".— (Contincep.) 

Dislocations   Downwiinl  and   Inwanl :  Oliturator,  perineal — Forward  and 
ward:    Supra|>ubic,    iliupuctiucul — Upward:    8ubi>pinoii8,    bU[>racotyloi(l 
Dowiiwurd  on  the  Tuberosity  of  the  Ischium, 

DISLOCATIONS    DOWNWARD    AND    IKWARD. 

1.  OuTiTfATois  or  tliyfi(i(]    (]i>liK'jiti<>ns,  or  clisiucatinns   upon  tl 
tiiyroid  foniiiu'ii ;  siiid  2.  iHTiiical  ilisiocjitions.  , 

In  this  class  of  dislDoatiitiis  titc  iKwi  of  llie  femur  leaves  tlio  socJci 
at  its  lower,  or  lower  und  inner,  [wirt,  ami  passes  forward  and  inwar 
to  real  upon  tlie  ohturator  I'lHaiiicn  (oliturator  tiisiocationj,  or  jkisn 
still  further,  aiid,  crossinj^  the  i.-chio-piiliic  ratniis,  projet-t-s  in  the  [«•. 
ineum  (perineal  disloejition).  The  liuih  is  Hexed,  alxluctetl,  and  usn.-ilil 
rotated  outwanl, 

Obturator  or  Thyroid  Dislocations. 

These  dislocations,  althiMi^li  infre([iient,  are  ajjparently  the  secoDd  n 
order  of  freipicncy  of  those  of  the  lii|),  and   it  seems  not    inii>n*l>al>l< 
that  this  form,  in   i>art  at  least,  is  the  first  stage  in  the  ]>rndiicti.in  of 
some  of  the  supra piihi<',  and  even  some  of  the  dorsal  dislucsitinns  ;  that  \i 
the  head  of  the  hoiio,  haviiii;  h'ft  the  soekef  at  its  lowest  jinrt  in  forw 
Hexioii  of  the  linih,  may  eitlier  l»e  tiu'iird  li;iek\\:ird  l>eliin<l  the  aretab 
irluin  hy  ad<luetion,  internal  rotation,  and  diminution  of  tlie>  flexion,  < 
forward  and  upward  upon  the   (nihis  hy  external  rotation  and  ext«a 
siou  ;  the  oliturator  form  is  produeed  hy  its  piissa^je  nioro  directly  foP 
ward    and    inward    upon    the    oljttirator    foramen    hy  aUduction    aiH 
external  rotation. 

Cause.     Tlie  eonimonest  cause  appears  to  he.  great  violence  aetirii 
iipm  the  hack  of  the  [K-lvis  while  the  limh  is  flexeil  and  ahthicted, ; 
in  the  fall  of  a  heavy  rihject  upon  the  hack  (»f  a  man  who  is  sti>opin| 
i'orward   with   his  Ict^s  -eparatcd.     Sini|)!e  ahduelion  of  the  extendefl 
tiinh  is  apparently  suHicient  to  [irodiiec  the  injtn'v,  as  is  .shown  hv 
case  reported  l»y  Corne,'  in  which  the  ihigh  of  a  drunken   .soldier  wa 
furcihly  ahducii'd  hy  his  coiuniites.     In  a  case  reported  by  Keatc,*  and 
ainither  hy  Barker,' the  mechanism  was  a|>p:ircntly  the  .satn<' ;   in  tiK 
fortner  the  patient,  wdiilc  riding,  fell  into  a  ditch,  his  horse  falling  npnn 
him  and  widely  se[»araling  his  legs;  the  head  of  the   feninr  lav  cfos 
to  the  tuber  ischii.     In  the  latter  the  patient  fell   fr«nn   a   lieight  i 

'  Conic:   Ri'ftifil  do  Mem    dc  Mi'rl.  Mil.,  Kcbrtiary,  ]8(t7.  quoted  hy   t^^wsa'ti. 

'  Kratc:  London  Meilicul  (tOMtti-,  vol.  x.  p.  10,  qiiotvd  hy  liiKchiw. 

'  Barker:  Aiuuricaii  .luuriial  of  the  Medioil  Svieuces,  1854,  vol.  xxvii.  p.  412, 
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Flo.  318. 


aljout  thirty  feot,  strikiritr  upon  a  wtmllKiitk  aiul  Imving  his  legs  widely 
8c]ii»ratt.'il  ;  hotii  tlii^li.s  were  dislocatvil. 

Ill  iiitotln'f  M't  of  rases  it  is  tlitliciilt  (o  (litcriiiiiu'  wliftlicr  tin-  cause 
lias  l>et'ii  (lirwt  iiiipiilsioii  i)t'  tilt'  liciul  dl'  ilio  I'l'imir  iii>\vinvafd  and 
inward  hy  a  fiiroe  noting  on  tiie  (niter  side  of  the  great  tmehanter,  or 
wiicther  it  lias  been  exaggerated  abduction  by  pressure  furwanl  of  the 
outer  part  of  the  pelvis,  as  in  a  ease  reiiorteij  iiy  Trcnb,'  in  wliicti  a 
man  «liile  lying  on  iiis  face  was  run  over  by  a  wagon,  the  wheels  pass- 
ing oljliijtiely  across  his  left  hip  at  the  level  of  the  trochanter  and  the 
jK'lvis  from  left  to  right,  an<i  rccciv('d  a  dishx'ation  of  tiie  left  hip. 

Patholog^y.  The  reported  autopsies  in  recent  eases  are  very  tew.' 
They  show  rupture  of  the  capsule  on  the  inner  and  lower  side,  nsiially 
near  the  acetaiiiiititn  and  sometimes  e.\'temlintr  along  the  neck,  and 
laceration  oi'  the  obturator  extcriius  and  pcciin4'us.  Sinietinies  the 
(ilituralor  is  pir-hcd  before  tlic  dead  of  the  bone.  In  one  ease  ( Diiixnw'') 
tlie  femoral  vein  was  lorn.  Tlie  head  of  tlie  fcnuir  resl.s  on  the  obtu- 
rator foramen  or  on  the  ramus  beyond  it,  In  a  recent  one  of  my  own 
the  iigjimentnm  teres  was  untorn. 

ycvend  specimens  of  old  dis!()eation  have  lieen  examined  ;  those  of 
Worcaii  and  Slaiiski,  (pioted    by    Malgaigne,    Cooper,'  and    Si-dillot.' 
In  these  liie  head  occufiied   (be 
foramen  ovale  more  or  less  coin- 

1>lcteiy,  anil  a  new  socket  had 
)een  fornied  by  the  growth  of 
bone  around  it ;  iii  Coopcr'.s ca-se 
tiiu  lica<l  was  so  completely  en- 
closed l)V  tliis  new  socket  that 
it  could  not  be  removed  Ironi  it 
without  breaking  its  edge,  nnd 
yet  it  was  freely  movable  aiid 
was  covered  with  artictilar  carti- 
lage. In  Stauski's  the  Y-liga- 
nient  hail  been  eoni]iletcly  tians- 
fonned  into  lione,  and  tlie  head 
ol"  tlie  feuiiir  lay  near  the  tuber- 
osity of  the  ischiimi.  the  limb 
being  iiitieh  (lexed  and  abducted. 
In  Scdillot'h  the  head  of  tlie 
femur  was  atropliied  and  ir- 
regular, but  the  limb  was  so 
gerviceable  that  the  patient  was 
a  professional  soldier,  and  shared 
iiiall  thccampaignsof  the  army. 

Experiiiteiits  iijioii  (he  ca<lavcr  corrobor:ite  the  clinical  and  post- 
niorti'iii  data  concerniug  both  the  patliology  and  the  mode  tif  produc- 


/ 


OMurelnr  ill»li«'nti>iu.    (KliiELow.) 


'  Trcnb:  Ci-iitrumiittt  fiir  Cliirumio,  18*2.  p.  729. 

'  VfrhBcgbi',  iJii/.Plti'  ili't  Hi'ipituiix,  18."il.  ji.  2H3;  ScliiiiziiiiiiT,  Wioni-r  iiicd.  Prps.se, 
IWKI,  Nn.  :t,  qiiolcil  liy  ri(iiisol;  Ciirliii);,  Mcilieal  Tiiiii-s  ami  tittKcltc,  ls."i:t,  vol.  ii.  p. 
4'.'3;  Dulinii/',  ISiiU.  de  In  .Sicielc  Aiiiitoaiiiiuc,  lH."i8,  p.  4!»! ;  AiiiiHiHlalo,  liritlali  Mc-dii^ 
Jouniiil.  ISTO.  viil.  i.  p.  101. 

'  VwiiwT :  L»v  cit.,  p.  oU.  *  SMillot :  Oazette  del  Udp!t«u>i  It^b  P-  ^■ 
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tion.  If  tlif  dislocation  is  produced  in*  abduction  of  the  extonfl 
liitil)  tlic  rent  in  tiic  capsule  i-  found  to  lie  on  the  innvr  side  of  tij 
joint,  wiiile,  when  it  is  produced  l»y  aixluction  and  i>Mt\v;irtl  nttatiq 
following  Hcxiun,  or  by  tiiiusNinrniation  of  a  primary  ilornid  di.slucutio 
the  rent  is  mainly  on  the  nn<k>r  side,  and  its  extension  in  fmnt 
upward  is  efreeted  by  secondary  displa<'cnient  of  tht*  houl.  Til 
Y-liffiimeiit,  remaining  untorii,  keeps  the  lindi  partly  flext'<l,  nbducte 
and  everted  (Fig.  ;il8),  the  head  oi'  tlie  feiniir  rests  a^iiins^t  the  iiiu^ 
and  inidcr  side  of  the  aeetalinliim,  and  is  (irevented  from  rising  by 
pressure  tigainst  this  jMirt  of  the  bone  and  by  the  untorn  portion  of  ( 
capsule  above. 

A  Ciise  of  compound  dislocation  has  been  (juotcd  in  Chapter  LI. 

In  a  ca«e  reported  by  Cooke'  the  shaft  of  the  feninr  was  alsti  l>roken 
just  below  tile  triicbanters  ;  the  patient  was  a  boy  nine  years  old,  ami 
the  injury  was  caused   l)y  a   fall.      Prubably  the  di.->h»<yition  was  fir 
])riKhiced,  and  then  the  bone  wn.s  broken  by  a  contiiniafion  of  the  for 
or  by  a  second  blow.     He<luction  was  easily  effet!te<i  by  direct  nressud 
on  the  head,  and  the  patient  made  a  good  recovery. 

Symptoms.     The  liiul)  is  Hexed,  abdiu'led,  and  Uiruallv  rotatetl  oq 
ward,  and  it  ajipi'ars  to  be  elongated  because  the  ft>ot  is  projcftcd  i 
broiij^iit  to  ihe  ground  by  a  compensatory  tilting  of  the  pelvis  for 
and  downward  on   the  sjune  side  (Figs,  ^^l!',  320).     The   trochanteii 
region  is  flattened,  and  the  trochanter  lowered  and  disphiced    inwar 
the  adductors  are  usually  tense.     The  outward  rotation  of  the  limb 
not  marked  and  may  be  absent,  or  there  may  even  be  some  inv 
rolatiun. 

The  statements  cuticcrning  the  companitive  length  of  the  limbs 
measurement  are  contradictory,  presumably  becau.se  of  the  failure  i 
some  oLservers  to  phicx;  the  two  limbs  in  symmetrical  positions, 
because  of  the  gn'ater  or  less  abduction  and  fl<'xion  of  the  limb  wln'ii 
measured.  Thus,  in  marked  tlexinn  and  .■d>diiction  measurement  from 
the.  anterior  superior  spine  of  tiie  ilium  tu  the  knee  or  ankle  will  sluX 
shofteuing  of  the  injured  !iud>;  while,  if  the  lind)  is  extentled  and  hi 
slightly  aliducted  the  measurement  may  .show  nil  actual  ehin^Uion. 

The  head  of  the  femur  may  be  more  or  less  distinctly  felt  on  lit 
pressure    toward    the    obturator    fontmeu    from   the    inner  side. 
statement  occasionally  made  that  the  head   ejiii   be  felt  to  move  l>v  tli" 
linger  in  the  recliini   [iresscd  against  the  inside  of  the   funnnen  when 
the  limb  is  rotated  is  an  error  of  observation.     The  .'*!inie  sensation 
be  obtained  when  the  joint  is  nut  dislucitte<l,  and  i.s  due  to  the  altc 
nate  stretehing  and  relaxation   of  the  obturator  intcrnus  during  tii 
movement. 

."Nimetimes  the  patients  have  l>een  able  to  walk  quite  well  iminetll 
ately  after  the  accident,  ;ind  some  of  them  have  not  sought  advifl 
until  after  the  lapse  of  several  <iays,  even  a  fortnight.  JS^ilillot  xtala 
that  this  was  so  in  three  of  the  five  cases  which  he  had  seen,  and  on 
of  the  patients  camir  to  him  only  because  he  noticed  that  he  could  n"i 
completely  adduct  the  limb. 

The  diagnosis  of  the   ilislocniion   and   of  the  variety    is    made 

'  Cooke:  Lancet.  ls«4,  vol.  i.  p.  37. 
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attention  tn  the  attitiuif  ;in(l  fixatiim  af  the  liiiU),  tla-  iinjms^i 
ciim|>let('ly  fXteiHliiij;  :iii<l  iiiifhiciiiij;  it,  ihc  rlf)ii)i;:uii)ii  in  tiif 
|ni.sili(iii,  the  (l<'])r('.s-ioii  of  the  tnicliantef,  anil  the  presence  ol 
of  the  f'einiir  in  its  new  (losilion. 


hilitv  ..(' 
cxlcmii'il 
llie  he^d 


Fio.  319. 


Fio.  320. 


Ohlur«U>r  ilisim'flllnii.     (»timmj.h  i 


Obtiintnr  dislocation.    (Joiikson.) 


Treatment.  Ri^'^elcivv,  in  hi.-  Mriiriual  |i;t|ier,  trive.'^  ten  proeednres  for 
rccincitifr  (hvinid  ;in<l  ilmvnvvard  <li>!<M':Mi<>ii-,  whi<'ii  may  !»'  crn)ti|M'il 
lis  fiiiii' ilin't'icnt  tiK'tiiiMis  :  I,  nitinipiilattoti  ;  °2,  trni-linn  in  the  axis  <if 
the  Hexed  and  alidiietcd  liiiii>  ;  'A,  traction  nutward  ajrain.-it  tiie  upjK'r 
part  of  the  thi^jh  ;  4,  transformation  into  a  dorsjd  disloeation,  and 
reduetioa   as   sni-h.      In    hi.s  hist  jiaper'  he  cjeeiiis  to  prefer  the  last 

'  Bigcluw :  Lancet.  1H78,  vol.  i.  p.  861. 
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nu'tliwl,  ailiiiictinfi  tlie  tliifrli  in  nnk'r  to  carrv  tlip  liead  to  (lie  dor.si 


In-  li 


iim 


I'xion 


ami  ciilarfrr  thi'  opi'iiiiii,''  iii   tltf  cuji-dk',  and   then   redin'ing 
and  tun-iljlL'  liftiiijj;  nf  the  lu-ad  tuwarti  tlic  socket. 

His  direetions'  iur  ro<lni.iii)^  In"  maniinilatii)M  arc:  "  Flex  the  limb 
toward  a  {icrpendicular,  aiul  aiKliict  it  a  little  to  di.seiigiige  the  head 
of  the  i)otie  ;  then   rotate  the  !?lia('t  strnnj;ly  inward,  addncting  it,  and 


Fio,  32t. 


Reduction  of  obturator  illi^lorstion  by 
roUtlon:  ihuwiiiKtlic  mcchttnlttn  of  tbe 
miina'uvre.    (Bioeixiwi 


carrying'  tlie  knee  to  tlie  lloor.  The  iroi-hanter  is  then  fixed  l)_v  the 
Y-Iif^inient  ami  the  ohttirator  iiin.-t'le,  which  :^erve  as  a  t'uleruiii. 
While  these  are  wound  up  itiul  shoriened   by  rotati(»n  ( Fig.  321),  the 

deseending  knee  pries  the  iiead  upward 
and  otilward  to  the  socket.  ...  In 
this  inano'iivre  titc  action  of  the  liga- 
ment may  be  aided,  if  necessary,  by  a 
towel  passeil  round  the  head  of  the 
femur  to  draw  it  ujwaixl  an<l  outwanl. 
liotatidii  outward  may  be  sub.stitulcd 
f«>r  inward  rotation." 

The  eliuieal  histories  show  that  in- 

waril  and  <nii«ard   rotation  have  suc- 

eccded,  each  afier  the  other  has  t:iile<l, 

and   (ha(   ihe  former  is  ipiite  likely  (o 

transform  thedisloeiition  intoa]Ki8teri<>r 

one;    as  outward  rotation  nio.st  surely 

j)revent9  this  change,  surgeons  ap]tear 

now  to  ]>refer  it.     The  dirwtions  given 

by  Knelier,"  iiiid  ajiprovinsily  rpioted  by 

the  (ierinati  surgeons,  are  as  follows  : 

1.  Flexion    of   the    thigh    to  a  right   angle  with  the  jK-dvis,  Mhile 

preserving  tlie  abduetion  and  outwanl   rotation  in  which  the  limb  is 

found.     This  leaves  all  parts  of  the  eapside  relaxeil. 

'2.  Traction,  to  make  the  posterior  part  of  tfie  capsule  tense,  and  to 
bring  the  head  nearer  the  socket. 

;i.  (Outward  rotation,  wliieb,  ac-ting  tlirougli  the  tense  posterior  jK>r- 
tion  of  tbe  capsule  and  outer  branch  of  tbe  Y-lig!inient,  brin^  the 
head  npwanl  and  backward  into  jilaee. 

Direct  pressure  or  traction  outward  upon  tbe  up|>erpartof  the  thigh 
has  ot'ten  provrri  a  valuable  aiil,  eitber  by  directly  moving  the  heatl  of 
the  femur  toward  the  socket  or  by  furnishing  a  ftdennii  by  means  of 
which  the  head  could  lie  moved  in  (bis  direi'tion  by  addncting  the 
knee.      One   tif   Bigelow's    procedures,   for   oxam|)h',  is  to  place  the 

Iviticnt  "in  a  sitting  posture  with  a  log,  or  jxist,  or  bedpost  between 
lis  thighs,  and  )iry  the  bead  outward  over  this  fulcrum  by  mean.s  of 
the  long  shaft  of  the  fenmr." 

My  own  cases  have  been  easily  reduced,  under  ether,  by  incr<>nsing 
the  flexion  and  rotation,  making  traction  in  tbe  long  axis  of  the  lintb, 
and  then  lowering  an<l  I'otating  inward. 

Kocber'  reduced  a  dislocation  of  four  weeks' standing,  \vhi<'h  had 
resisted  all  other  methods,  by  making  eontinnons  tniction  in  the  axis. 


i 
I 

4 


'  BiRulow:  Till-  Hip,  p.  7!l. 
•  Knchcr  :  Loc.  fit.,  ji.  tl-JO. 


'  Knchcr:  Volkmaiiii'.s  kliii.  Vortnige,  No.  83. 
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of  tlie  limit  ami  fomhinitij^  with  it  ehistii'  Irsu'tion  IiittTiillv  on  tlie 
iij)]XT  part  uf  the  thij^h,  Uii  tlio  umrtiiiig  of  the  I'oiirtli  day  reduction 
was  found  i(iiietly  to  have  taken  place. 

In  a  case  in  which  the  dinlociition  hail  cxi.sted  fin*  twenty  tiiontliH 
and  tlic  disjihility  was  great,  Mai'(  "orinac  excised  (he  head  and  tro- 
chanter with  a  gocHi  roult.  The  ]iatictit  was  a  sailor  nineteen  years 
old.     For  details  of  tlie  case  (see  Chajitcr  I^IIL). 

Perineal  Dislocations. 

The  recftrdwl  cases  of  this  form  arc  not  nnin<'rotis.'  It  is  chanicter- 
izetl  by  the  presence  of  the  head  mttre  superficially  phicwl  than  in  (he 
ohtnnitor  variety  and  tlisplaced  (o  a  prcater  ilistanee  from  the  sockc(, 
K)  as  even  in  one  case  to  pres.5  ujioii  the  urethra  atul  interfere  with  (he 


I'LTiiicul  illilocatiun  of  hip.    (Stimsom.) 


voiding  of  the  nrine.  In  Taylor's  case,  tpioted  alxive  among  compound 
dislocations  of  the  liip,  page  Tlo,  the  dis!ocati(ni  was  made  c^mipound 
hy  a  rent  in  tlic  integument  of  tiie  perineum  nearly  two  inches  long  ; 
and,  possil)ly,  W'lXKlward'a  case,  <piotctI  in  the  sinie  swtion,  may  be 
lookwl  upon  as  an  extreme  form  of  this  variety. 

The  cause  appears  to  He  extreme  ahdiiction  of  the  lind).  canst'd  in 
my  three  cas<'s  Ky  the  fall  of  a  heavy  hody  u|inn  the  (laticnt's  Iwick  as 
he  etoo<l  or  knelt  with  the  thigh  flexed  ami  al)diictrd.     Probably  the 

'  Sec  nl!io  n  (niixr  hy  ICiidi'iifior  in  MiiKcli.  iia-il.  Worliviisclirift,  August  Iti,  ISD'i. 
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wipsule  ijj  widi'ly  torn,  and  tliu.s  may  Ix*  ex|)lain«l  tlip  varying  attitutle] 
lit'  the  liiiilj  in  rt'sjicL't  of  inversion  or  eversiitn.  In  an  aiit4)j>8y  rejxtrted 
liy  Siiitw '  \Ml  only  was  llie  capsule  extensivi'ly  iktaclieil  at  \ts  inner 
ami  |ni»tvrior  in^iTtion  iijmui  tlie  acetalinliifn,  lint  aUu  tlii'  iliofemoral 
liji,niriH:'ii(  wart  jiurtly  si'|iara!i'il  from  tlio  ui'ck  nf  the  fcumr,  an<l  a  small 
rent  exti'ti<k'il  from  tliat  jioint  into  tlio  capsuli'. 

In  my  tlnve  cases''  the  tlii-ili  was  HcxcJ  and  abducted  so  that  it  stood 
far  out  from  the  side  of  the  body,  making  an  angle  of  between  GO  and 
7lt  degrees  with  tlic  s;igittal  and  fnnUal  [danes  (Kig.  322).  When  the 
other  limb  was  placed  as  nearly  as  [Hts.-iblc  in  the  corresjiondiug  ]H)si- 
tion  {the  same  degree  of  alxluetion  cnulil  nul  be  obtained)  the  <listance 
lielweeti  the  knees  was  tiiirty  inches,  and  measurement  from  tiie  ante- 
rior siijwrior  spine  to  the  knee  showed  from  one  and  a  half  to  four 
centimetres  shortening.  A  ronuded  mass,  the  head  of  the  femur, 
could  be  felt  beginning  one  inch  from  the  mid-line  of  the  [lerineum 
and  extending  forward  to  the  adduetor  longns  and  backward  nearly  to. 
the  level  of  tiie  aiuis.  .Vddiictiuti  and  extension  painttd  and  oj)[)osed 
sliglit  a<ldiii<mal  flexion  and  rotation  |i()ssible.  All  were  easily  reduoei 
by  the  method  given  above,  (lexiou  and  traction. 

Theuretienily  reduction  siiould  lie  most  readily  effected  by  traction 
in  the  axis  of  the  abducted  lind)  and  by  direct  i)ressnre  n|x">n  tlie  head 
of  the  biine  or  npun  tlie  upper  part  of  the  shaft,  ansesthesia  i>eing  nseil 
to  prevent  oppusitioii   i>y   the  nmsi'les.     The  extensive   laceration   ol 
the  eapside  and  ligaments  would  probably  make  jtnrely  inanipulativ 
methods  inetfective. 


I 

1 
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DISLOCATIONS    UPWARD    AND    FORWARD,  AND    INWARD  AND. 
FORWARD.     SUPRAPUBIC. 


Iliopectineal,     Pubic.    Intrapelvic. 

In  these  dislocations  the  head  of  the  femur  comes  tti  re.st  ujion  the 
superior  ninms  of  tlie  pubis,  either  at  the  iliopectineal  eminence  abov 
atid  a  little  to  the  iiniei"  side  of  its  iinrnial   position  (iliopectineal),  orj 
more  rarely,  nearer  the  symphysis  piiliis  (pubic).     On  the  one  side  thi 
position  merges  into  that  of  the  snpracotyiuid,  and  on  the  other  int 
that  of  (he  obturator.     Sune  of  the  iliopectineal,  in  \vlii<'h  tlie  head  h; 
remained  very  close  to  the  anterior  inferior  spine  of  the  ilium,  have  Iteei 
described  by  their  reporters  and  others  under  the  name  mijirncoti/loiil, 
anil  some  writers  describe  I  he  pubic  variety  as  a  variety  of  the  obta 
rator,  or,  rather,  of  a  class  to  which  they  give  tlii>  name  prirr/icintiti  ol 
(Uj<lnc4itii)iis  foiiritiil  ami   iiiinirtl.      Excejitioiiallv    the  heacl    niav   pai 
under  or  through    Poiipart's   ligament  and   rest  in  the  iliac  fussa,  tli 
iiitnipelrk'  or  miprnpt'ctiiieril  dislocations. 

The  head  of  the  Ihihc  may  leave  the  socket  at  its  upper  and  inn^ 
part,  and  in  this  ca»e  it  appears  probable  that  the  head  rests  on  tl 
iliopectineal  eminence,  or  it  may  leave  i(  at  a  somewhat  lower  poii 

'  Shaw:  Transnct ions  of  tlic  Pathnlnf^ral  Soriply  nf  I.niidiin,  1S.W,  vol.  x.  p.  211. 
•  For  full  dolflils  of  two  fwc  New  York  MedicftlJouriml.  August  3,  1S89;  the  third  I 
ahown  ia  Fin.  322. 
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lass  inwa 


I'd  :iiii!  i'ofwarti  to  (li- 


\  niplivsis,  or  it  niav  piiss  at  flr.>it 


iiiwanl  and  tlowiivvai'd  aci'oss  tliu  obturattjr  furamen  while  the  limb  is 
flcxi-il,  and  thfii  move  i]|iwanl  to  rest  ii[k)ii  tlie  upper  and  front  surfuce 
of  the  superior  ramus  of  the  puhis  as  tlie  liiiih  is  siiltsei|ueiitlv  low- 
ered. It  is  to  he  reuieiuln'red  tliat  the  up|>er  Ijorder  of  the  svmpiivsia 
pnliis  is  a  little  helow  the  level  of  the  centre  of  the  eotvioid  cavity  in 
the  iiprit^lit  position. 

In  eiirresponderiee  with  these  ditlereiiees  in  the  position  taken  hv  the 
liead  are  found  diH'erenees  in  the  moile  of  proiliieiion,  aeeonlin^  as  the 
head  is  moved  more  directly  upward,  U[Min  the  iliopeetineal  einiiienec, 
liy  liyperextension  of  the  liuih,  or  i.-  first  turned  itiorr  dinetlv  forwait] 
hy  outward  i-oiation  and  ahdnetion  and  then,  after  rnjitnre  of  the  ante- 
rior and  inner  jKirt  of  the  cajisiile,  i.s  pres.-ed  ii|>war<l  or  inward.  Of 
the  former  there  are  a  mmilier  of  elinieal  examples  in  whieh  the  lindj 
it.>ielf  has  lieen  liyperextended,  or,  more  eommoidy,  the  trunk  has  been 
violently  pre.ssed  backward  while  the  lindi  was  (ixed  ;  thus,  a  man  steji.'* 
into  a  hole  and  lulls  barkward  ;  another,  wrestlinir,  is  forcibly  bent 
liackward  by  his  autajrouist.  Of  the  lattei",  outward  rotalii>n  and 
abduction,  the  clinical  instances  are  not  .so  clear,  but  the  [lossibility  of 
the  prodticlinn  in  this  nianuer  lias  been  fully  prove<l  by  exj»eriment 
upon  the  cadaver;  a  niu.^eular  woman,'  earryinfj  a  kejr  of  potatoes  on 
her  back,  .stnndiled  and,  to  avoid  a  fall  forwanl,  threw  her  JMidy  with 
a  twistinjr  movetnent  back\vard  ;  a  man*  whileswiiiuninfr  made  a  vijror- 
iiiis  thrnst  willi  his  legs  and  trll  a  sharp  pain  in  the  frroin  ;  he  was  stiil 
able  to  walk,  thoutrh  witli  min-h  dilKeiilty,  and  on  examination  a  dislo- 
cation upon  the  pubis  was  foun<l. 

Pathology.  The  pathology  has  been  shown  hy  several  antop.sies  in 
recent  and  old  eases.  Aubry '^  found  the  capsule  torn  ulonjr  its  anterior 
lialf  near  its  insertion  upon  the  acelabuluin  ;  the  psoas  and  ihe  crui-jd 
tu'rve  <'rosscd  the  front  of  the  lu'ck  ;  the  head  <if  tile  feninr  lay  lu'tween 
the  psoas  and  pei'tineus,  raising  the  latter  and  tlu' vessels  ;  there  was 
an  interval  i>f  two  centimetres  between  it  and  the  anterior  inferior 
spinous  process  of  the  ilium.  Ru.ser*  found  the  rent  in  the  front  of  the 
capsule  extending  from  the  anterior  inferior  spinous  ])roce.ss  down  t«t 
the  notch  ;  the  jisoas  and  iliaens  w<'re  piisiietl  ontwanl,  and  the  vessels 
(Tosst'd  the  head  ;  the  small  external  rotators  were  dniwri  inward  and 
])ressed  into  the  acetabulum  by  the  great  trochanter.  .Albert'*  found 
the  head  resting  again.st  the  outer  side  id'  the  ilio|tectineal  eniiiience 
and  covered  on  its  inner  half  hy  the  psoas  an'l  iliacus;  when  it  was 
)iressed  further  upward  the  muscle  lay  across  it.s  neck.  The  ilio]>eo- 
lineal  fascia  (the  <leeper  |>art  ftf  the  .sheath  of  the  vessels)  was  nntorn, 
Init  nevertheless  tiie  artery  was  dis|daced  ontwanl  by  the  head  so  that 
it  rested  across  its  centre  and  curved  outward  inuuediately  below  I'ou- 
part's  ligament;  the  e4i]isule  was  torn  above  and  in  front  for  alioiit 
one-tliird  of  it.s  circumference,  the  greater  part  of  the  iliofemonil 
ligament  Ijeing  uninjured  ;  the  ligamentnm  teres  was  torn  awny  at  its 


AUhtI  :  Chinirgie,  vol.  iv.  p.  274.  •  Vre:  Lanwt,  18S7, 

Aiihry:  null.  <ii'  la  .■^H-ii'ttS  ()>•  riiirnrRio,  l.H.'VJ,  vol.  iii.  p.  377. 

\rrli.  fur  nlivs.  HcillcuiKk'.  1S.57.  vol.  i.  ii.  58. 


.........  .   ■. ..L  ■» .  ..rv  it'it'  (It*  I  Mirur|{K*,  jr«.>.>,  vui.  Ill 

♦  KixMT :  Arcli.  fur  pliy.H.  Hcillcuiidv,  1H.57,  vol.  i.  p.  58. 

*  Albert :  Loc  cit.,  p.  27y. 


•  ITro :  Lanwt,  18S7,  vol.  ii.  p.  470. 
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insertion  upon  the  head,  and  the  cartilaginous  rim  of  the  aoetahiiTum 
was  entirely  uninjured  ;  tiic  jxisterior  rotators  were  relaxed.  Kocher ' 
found  the  oapsiule  torn  alon^  its  anterior  half  close  to  \tif  insertion  upon 
the  femur,  the  iK>rtion  which  remaineil  attached  to  the  acetabulum 
hanging  as  a  Hap  (>etweon  the  head  and  the  socket ;  the  peo&s  and 
iliacus  were  stretched  across  the  neck  of  the  bone,  and  the  vessels  lay 
to  the  inner  .side  of  the  lu^d  ;  the  liganientum  teres  was  torn  away 
near  its  attachment  to  the  acetabulum,  and  the  cartilaginous  rim  uf  the 
Bocket  was  uninjured. 

In  a  ca.se  rejxjrtcd  by  Stokes*  in  which  the  head  had  passetl  over  the 
brim  into  the  [K-lvis,  the  superior  ramus  of  the  pubis  liad  been  frac- 
ture<l  and  nuich  comminuted.  The  patient  die<l  on  the  table  immedi- 
ately after  reduction,  l>y  pidmonary  emlwlus,  it  was  thought. 

Cases  in  which  the  dislocation  was  comjxiund  have  l)een  quoted  ia 
Chapter  LI.,  p.  715  ;  in  one  of  them  the  femoral  vein  was  rujjturt^. 
In  a  ca.se  re|K)rted  by  Goldsmith  and  quoted  on  p.  418,  in  which 
the  dislocation  had  remained  unreduced  for  two  montli.s  when  the 
patient  came  under  observation,  there  was  f<iiin<l  a  diffii.sed  pulsating 
swelling  occupying  tfie  iliac  fos.•^a  an<l  extending  down  to  the  middle 
of  the  thigli,  which  had  np|)eared  a  few  days  after  the  accident;  the 
external  iliac  artery  was  tit-d,  and  at  the  patient's  death,  five  days 
later,  the  femoral  and  external  iliac  arteries  were  found  to  be  perforated 
for  the  distance  of  an  inch  nn  their  postero-external  aspect,  and  the 
head  of  the  femur  Iviug  in  the  oavitv  of  the  aneurism. 


i 


Fio.  323. 


Old  nnrpdiiced  aupriptiblc  dislocation  of  the  lilp.    (Coopbk.) 

In  one  or  two  ca.ses  pressure  iijmn  the  anterior  crural  uerve  has  been 
manifested  by  numljue.ss  in  its  ari'U  of  distribution. 

A  case  treated  by  Bransby  Coojwr'  and  ixamined  after  death  at  the 

'  Kocher:  Loc.  cit.,  p.  Blfl.         'Stokes:  British  Medical  Joiiniiil.  1880,  vol.  11.  p.  916.  | 
'  C^per :  Loc.  cit.,  p.  78,  and  Gny'g  Hospital  Bvports,  is3ti,  vol.  i.  p.  fS. 
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Fio.  324. 


N 


end  of  three  weeks  is  reportwl  in  detail,  Itiit  it  is  not  dear  liovv  nnich 
of  tlie  laceration  of  the  nuisch's  was  due  to  the  diiihu'ation  and  how 
natch  ti>  tlic  rejicated  atteiii])t;s  lo  n-dticc  it.  "  The  anterior  part  [of 
the  cii[isiile],  where  crossed  liv  tlie  tendons  of  tlie  psoas  and  iiiacua 
muscles,"  was  (he  only  l>art  nntoni  ;  the  head  (^f  the  femur  lay  in  the 
gn/in  on  the  inner  side  of  tlic  great  vessels  and  above  the  internal 
cireiimHex  artery. 

In  an  old  ease  examined  hy  Sir  Astley  Cot)j)er'  "  the  head  of  tlie 
thigh  hone  hatl  torn  up  Poiipart's  ligjiment,  so  as  to  penetrate  be- 
tween it  and  the  piibes.  .  .  .  U{X)n  llie  pubes  a  new  acetabulum  is 
fornieil  for  the  neck  of  the  tliigh  bone,  the 
head  of  the  bone  bein;;  above  the  level  uf  the 
the  pidies  (Fig.  ;32:J).  .  .  .  The  femoral  artery 
and  vein  were  placed  on  its  inner  side, 
8o  t!iaf  ihc  ticad  of  the  bone  rested  between  the 
crnral  shealh  and  the  anterior  inferior  spinous 
process  of  the  ilium." 

Venieui!,''  in  attempting  to  make  reduction 
thirty-six  hours  after  the  accident  in  a  patient 
eighty -one  years  old,  fracUticd  tlic  neck  of 
the  femur.  Four  years  later  the  jiatient  died  ; 
the  head  was  found  lying  in  the  notch  between 
the  anterior  inferior  spinous  pntcess  and  the 
iiiopectinca!  eminence,  between  the  psoas  and 
the  rectus.  In  another  old  case  reported  by 
Douglas^  in  which  there  was  also  a  fracture  of 
the  neck  of  the  fcnuir  the  licitd  was  on  the 
inner  side  of  the  vessids;  the  history  of  the  ease 
did  lint  show  when  the  fracture  had  been  pro- 
duced. 

Symptoms.  The  cases  in  which  the  head  of 
the  femur  lies  u|><)n  the  iliopci'tincal  eminence 
appear  to  be  the  metre  couimon,  ati<l  this  may, 
therefore,  be  taken  as  the  typical  f  trni  ;  in  it 
the  limb  is  but  slightly,  if  at  all,  abdnete<l, 
markedly  ev<'rted,  and  somewhat  shortened 
(Fig.  ;324),  and  the  head  of  the  femur  can  be  ^.""^ (Bioeu>w.) 
felt   more  or  less  distinctly   iti   the  groin,  wilii 

the  artery  pulsating  directly  in  front  of  it  or  to  its  inner  side.  When 
the  hea<i  is  displaced  furtlier  toward  the  median  line  the  limb  is 
alxlueted  and  flexed  as  well  as  everted,  and  its  position  is  more  like 
that  of  an  obturator  disiot^ation  ;  the  capital  difference  is  the  j>osition 
of  the  head  on  the  pubis  where  it  can  be  di.-tinctiy  felt  and  perhaps 
even  st'en.  The  vessels  lie  on  its  outer  side.  In  both  forms  the  outer 
and  posterior  portions  of  the  hip  are  flattened,  and  the  trochanter  can 
be  felt  covering  the  cavity  of  the  acetabulum. 


lliupt'i'lini'ul     (iiiilui'iitlnn. 

Till-  Huib  U  usuaUy  a  HUle 

more  adranred  uid  abduct- 


'  Ooopcr:  I^ioc.  cit.,  p.  71. 

'  Veriioiiil :  Bull,  de  U  R<ici6t^  do  Cliirnrnie.  1870,  vol.  li    p  2ih. 
'  Douglas :  London  >nd  Edinburgh  Monthly  Journal  of  Hl^dical  Sciences,  1843,  vol.  HI. 
p.  1064. 
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Adtlnction  is  difficult  or  iinjyossililr  ;  nlydiiotiun  and  flexion  nsiiall|r 
an-  easv.  Sjnic  pnticiUs  Ituvf  Ihh-h  jiIiIo  to  walk  imint'diatcly  after 
the  tii'fidciit,  Ijut  iioiH'  ;i[i]u'ar  to  liavc  duiic  so  as  freely  us  some  with 
olitui-ator  or  sii]i|Kisfd  siiin'ai-'utyloid  tlislocntions. 

The  attitiule  of  tlie  limb  is  like  that  found  after  fracture  of  the 
neck  of  the  femur,  and  tlie  diircreiitial  iliasnosis  is  made  by  attention 
to  the  presence  of  the  licad  iti  tin'  frroiii,  the  Hattening  of  the  (juter 
aspect  of  the  hip,  ati<I  the  df[>ressioi)  i4'  tin.'  trochanter. 

Ill  a  c4ise  reported  by  Kofhe  '  the  patient,  a  {^irl  fifteen  years  old, 
was  unable  to  extend  the  leir  iijion  the  thitrh  three  weeks  after  the  acci- 
dent, and  the  disability  was  attril)ut<.tl  to  overflexion  of  the  knee  at  the 
time  the  dishx'ation  was  received.  Wiiiie  pushinij  a  swing  forward 
she  trifiped,  fell  on  her  knee,  and  \va^  then  presse<i  baekwaiil  t<i  the 
ground  by  the  reliii'niiig  suing.  Iteductiou  was  made  under  chloro- 
form by  Hexion,  rotation  inward,  and  adduction. 

Of  the  iiilrtijic/rir  (SiM'iba)  or  xitprHjitrthiml  (Rirtels)  dishwatiou 
cases  have  been  reported  in  detail  by  Seriba,*  Bartels,"  and  Stokes 
(above  quoted).  Seriba's  [lattent,  ahoy  tlu"rteen  years  old,  while  stand- 
ing with  his  legs  wide  apart  and  the  let't  one  thrown  liaek,  was  struck 
U[)on  the  breast  and  overthrown.  The  limb  was  Hexed  at  the  knee  and 
hip,  addncted  and  rotati-d  iuwanl.  Tlie  head  of  the  feriinr  lay  above 
the  torn  Poupart's  ligiunent  deep  in  the  iliac  fossil,  and  the  neek  rested 
on  the  superior  ramus  of  the  i)ubis.  The  artery,  vein,  and  nerve 
crossed  the  besul  and  were  fully  compressetl.  .Slight  inwaitl  rotation 
anil  ailduciiou  were  the  oidy  luovemeuts  possible.  During  manipula- 
tion outward  rolatiou  suddenly  took  place  and  |HTsisle<l.  Keduetion 
was  made  iiy  lil'tiug  ihe  bead  with  the  fingers  until  it  reste<l  on  the 
ramus,  jiud  then  lollowiug  with  acute  Hexion,  adduction,  inward  rota- 
tion, and  (itially  extension. 

Barfels's  patient  was  a  wv.xn  forty-seven  years  old  who  had  l)een 
thrown  down  by  a  heavy  weight.  The  limb  was  shortened  abmU  three 
inches,  t'utly  •■xtendcd,  parallel  to  tlic  median  line  of  the  IhkIv,  and 
widely  rotated  outward.  The  fuld  of  the  groin  was  obliteratetl  hy  a 
<liffusc  swelling  extending  to  the  upper  limit  of  the  left  liy])ogastrium  ; 
the  head  eonld  be  distinctly  palpated  ihrongh  the  alxhiminal  wall, 
wtiieh  it  slightly  niise<l ;  the  greater  trochanter  was  directed  backward 
and  could  not  be  fell.  Flexion  was  impossible  ;  inward  rotation  ver%" 
limited. 

Treatment.  The  rule,  of  whicli  the  application  is  so  general,  that  in 
attempting  reilin'tion  the  limb  shoidd  (irst  be  [ilaced  in  the  position 
which  it  occupied  when  (he  dislocation  occurred,  is  not  stiitahle  to 
those  supra]nd>ic  dislocations  in  which  the  dislocation  takes  place 
wdiile  the  liud)  is  extended.  Traction  u]>on  the  fully  cxtendwl, 
abduetetl,  ami  everted  limb  has  indeed  been  sonietinies  successful,  but 
it  has  fifterrer  raile<l  and  has  IcmI  to  various  accidents.  The  nictho<l 
was  early  abandoned  because  of  the  risk  of  injury  to  the  vessels  by 
overstretching  across  the  projecting  head  of  the  femur,  and  liexioQ  was 


'  Rothc  :  TTcutucIu"  Klitiik.  1S«9.  p,  .343. 

'  Si-riba:  ("i-ntralhliitt  Tur  Cliiriirpiu,  IS7!>.  p.  703. 

•  linrU-la:  Arch,  fiir  kliii.  Cfiir..  vol.  x\\.  |>.  S.'il. 
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resorted  to  to  dimiiii.sli  tliis  ri^k  and  to  remove  wlial  was  tlioiifrlit  to  be 
the  priiieipal  obstacle,  teiisitni  of  (he  psoas  aiul  iliaeus.  Of  the  six 
pror;e<hires  given  by  Bijrclow  ainifjst  all  ineliule  traetion  ujion  the 
flexed  thigh  and  rotation  inward  ;  in  some,  direet  pressure  downward 
and  nntvvurd  upon  (lie  head  of  the  bune  or  the  upjuT  jiart  of  the  Ihifrli 
is  recommended,  and  ontward  rntution  is  mentioned  in  one  as  an  eijually 
good  siibstitnte  fcjr  inwarcl  nitatitin. 

Koelier's  method  is  the  same  as  one  of  thiise  given  by  Rigelow,  and 
I  reproduce  it  here  beciiuse  of  its  more  det;iiled  aeeonnt  of  the  ol>staelc» 
to  be  overcome  and  tlie  means  by  whieli  the  [naiii|»nl!ition  aceoni- 
plislu's  it. 

Flexion  relaxes  the  Y-ligamen(,  hut  nevertheless  by  tightening  the 
piist<Tiiir  Jiart  of  the  capsule  it  presses  the  head  nmre  firmly  agjiinst 
the  brttn  of  the  pelvis  »r  even  pushes  it  further  upward  under  I'ou- 
part's  ligament ;  it  is  therefore  ueeessary  (hat  the  movement  should 
not  be  allowed  to  take  ]»lace  upon  the  head  as  a  centre,  Init  that  the 
head  should  be  euable<l  or  furced  to  dcsceml  along  the  anterior  surface 
of  the  jK'lvis  as  the  knee  is  raised  before  the  tightening  of  the  jKislerior 
portion  of  the  capsule  has  nia<le  this  descent  iinpossiljle.  This  can  be 
effected  by  traction  in  the  axis  of  the  limb  or  by  direct  jiressnre  down- 
ward ami  backwanl  ujkju  the  head.  The  steps  of  the  nietliod,  then, 
are : 

1.  Traction  iti  the  axis  of  the  limb  as  it  lies,  in  order  to  bring  fliu 
head  over  the  binni  of  tlie  pelvis;  it  is  rarely  necessary  to  aid  tliis  by 
increasing  the  extension,  abduction,  and  outward  rotatinn  of  the  limb. 
By  this  means  the  posterior  portion  of  the  capsule  is  made  tense,  and 
its  point  of  attaeliment  to  the  back  of  (he  neck  of  the  femur  is  thereby 
made  (he  centre  for  the  following  niovenients : 

2.  Pressure  with  the  hand  upon  the  head  of  the  femur  to  prevent  its 
return  U}i\vard  during  tlexinu.  Sometimes  this  is  sufficient  to  make 
reductinu. 

3.  Flexion,  in  order  to  relax  (lu'  Y-lig:mieut  ;  it  should  not  be  car- 
ried  to  a  right  angle,  otherwi.*i>  too  much  slniiu  will  be  made  upon  the 
posterior  ]>ortion  of  the  en|)sule. 

4.  KotatiiUi  inward,  bv  which   (he  head  is  returned  to  the  socket. 
Incases  in   which  the  head  lies  nearer  the  symphysis  abduction  of 

the  limb  during  trat'tiim  is  necessary  to  relax  the  Y-ligainetit  and  the 
untorn  iiortiou  of  the  capsule  and  thus  allow  the  head  to  approach  the 
acetabulum  ;  and  in  those,  p<tsHibly  rare,  cases  in  which  (his  |)osition  is 
seeondarv  to  a  primary  displacement  downward  and  inward  (obturator) 
(he  flexion  will  be  seen  to  tiring  tlu'  head  back  to  the  obturator  fora- 
nu'ti,  and  then  tlie  final  steps  should  be  those  suitable  to  that  form  of 
dislocation. 

DISLOCATIONS  DIRECTLY  UPWARD. 


Subspinous  (^Bigelow). 


Supracotyloidea. 
(Malgaigne). 


Sus-cotyloidienne 


Concerning  no  other  class  of  report<'d  cases  of  disliK^ations  of  the  hip 
is  the  uncertainty  as  to  the  nature  an<l  extent  of  the  lesion,  the  \»vt». 
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at  which  ihe  hiuid  h;is  l<.-ft  th(?  socket,  sunl  the  mode  of  piwlnction  gP 
great  as  in  thd.se  in  whicli  the  iu-ail  is  fniuKi  tiiore  or  less  directly  aljove 
the  scK'ket.  As  has  l>eeii  above  said,  Hhisitis  jjronpcHl  under  i>ne  liend 
— HUpracotifloiilea — eases  in  whicli  the  head  of  (he  lemur  eomes  to  n-^^t 
above  the  socket  either  bv  se<x>ndarv  dis|daeenicnt  forwaril  an«l  upwartl 
from  n  jiriniary  dorsiil  (the  everted  dorsal  i>(  the  present  elassiticalion), 
or  bv  seet>n<larv  displacement  backward  from  a  jiriniarv  suprapubic,  or 
bv  direct  dislocation  upward,  an<l  this  prou|iin<;,  which,  while  very 
pro]>er  in  a  inoinii^rapli,  seetiis  to  uie  objectionable  in  a  systematic 
description  of  all  the  forms,  has  been  accepted  and  followetl  by  several 
of  the  later  German  writers,  Albert,  Kdnij;;,  I^)s.s(.mi.  Bigelow  gruiips 
Malgnigne's  variety  with  those  cases  in  whieii  tlie  head  lies  further  to 
the  inner  side  (siipr.i|nibi(;),  and  makes  them  all  a  subvariety  under 
the  name  ^iii/ispliKiiis.  Haniiltnii  niakcs  no  formal  eljiKsiticatioii  of 
them,  Imt  contents  himself  with  citiiij,'  :i  few  eases,  mainly  as  "anom- 
alous disliM'alions.  "  some  as  snltspinous,  others  as  su|H'ns|iinou». 

The  essential  feature  of  tlie  class,  as  I  view  it,  is  the  rupture  or 
avidsion  of  the  ii(»per  part  of  the  Y-liganient ;  this  differentiates  it 
radically  in  its  probable  rniMlc  of  production  and  treatment  from  those 
in  which  the  head  of  the  bone  eonics  to  rest  at  or  iK-ar  the  same  place 
after  liavintr  left  t!ii>  sor'ket  at  a  lower  point  in  front  or  behind  and 
passed   upward  on  either  side  of  the  uiilorn   lijpimcnt. 

The  incompleteness  of  many  of  the  descriptions  is  such  that  the 
material  for  a  positive  opinion  upon  the  character  of  the  displaeement 
is  lackintj,  and  such  cases  must,  therefore,  be  passed  bv  without  de6- 
nite  clussiticaiioii,  but  there  remain  a  few  which  sniVicietitlv  establish 
the  existence  of  this  variety  in  which  the  head  is  dis|)lace<i  directly 
upward  toward  or  a  iittte  behind  the  anterior  inferior  siiinous  procfss 
of  the  ilium. 

The  casts  in  which  the  position  of  the  head  of  the  fernnr  has  been 
verified  by  auto[>sy  are  tli()se  of  Wormald,'  fJerdv,'  Travers,"''  and  St. 
Georjte's  Hospital,'  and  the  doubtful  ones  of  ( "ruveilhier,'' rjC'lv,"  and 
Deville.'  WormaldV  )iatieiit  was  a  man  forty  years  old,  who  had 
received  his  injury  at  the  ajre  of  fourteen.  In-  a  fall  from  a  ladder,  an»l 
had  since  had  good  ii.se  of  the  limb.  The  head  of  the  femur  lav 
"  between  the  edge  <if  the  acetabnhiin  and  the  anterior  inferior  spinous 
]irocess,"  and  was  surrounded  by  tlie  capsule.  The-  liirjunentnm  teres 
Wius  not  nijitured.  The  colyjoid  cavity  formed  part  of  the  new  st>cket. 
The  limli  was  somewhat  everted  and  abducted,  aii<l  shortened  half  an 
inch,  (ierdy's  jKitient  was  caught  in  a  revolving  shaft  and  \vhirle«i 
.-ircniiid  by  it  many  times;  the  injury  was  supposed  to  l>e  a  fracture  of 
the  neck  of  the  femur,  and  its  true  character  was  only  recognized 
when  reduction  took  place  <liiring  flexion  of  tiie  limb.  He  tlie<l  on  the 
following   day.     The  head  of   the  femur  lay  on    the  outer  third  of 

'  Woniiald  :  London  M<<1iciil  Unzettc,  ItCtT,  vol   xix.  p.  B58. 
'  (ierily  :   Reporlpil  by  ftiiroii.  (in/..  Mi'dicak-  df  pHris,  ISt'lS,  p.  630. 

'  Travi-rs ;  AIidieo-t'tiiriirBinil  TratiMictioiis,  lS:r7,  vol.  xx.  p.  112.     Aatopsy  bj  Cadge: 
Ibid.,  IS."!,  vol.  xxxviii.  p.  Hi. 

•  St.  Gcorgc'd  Hiwpital :  L»iicet,  1»10^I,  vol.  ii.  p.  881. 
>  rnivcilbirr:  Bull.  Av  In  Sov.  Auutouiiquo,  1837,  p.  184. 

*  ai\s  :  Ibid.,  184U,  p.  303.  <  Doville  :  Ibid.,  111^3.  p.  964. 
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Km.  32.1. 


tlic  n]i[>er  honk't  of  tlu'  ju'ctaljiiluni,  Ix'low  iiixl  just  oiitsidi-  of  the 
antcriiPi'  inferior  spiimus  jinircs^;  tlic  cajisiik'  was  torn  along  tli<' 
upiHT  filg*'  (if  till"  oavity,  anil  tlio  ciMitre  ol"  liii^  licnd  was  eij^iit  lines 
iiliove  that  of  the  latter.  Fig.  23G  represents  an  ajiparenlly  similar 
.ipeeiuien. 

In  Travcrs's  an<l  C'adge's  ca>se 
the  head  lav  I>ct\veen  the  superior 
and  inferior  s]iinnus  prtK-esse.s  of 
the  ilium  (Fig.  .''2.'))  and  wa.s  cov- 
ere<l  l)_v  a  eoinplete  Ixmy  cap  lined 
with  a  dense  pearly-white  tissue 
re.sembliug  fibro  -  cartilage.  The 
ciige  of  llie  new  cavity  was  con- 
nected with  the  neck  of  the  feinnr 
hy  a  thick  capsular  ligament. 
Tlic  rectus  muscle,  which  liad 
been  torn  from  its  origin,  was  in- 
8erte<I  upon  the  edge  of  the  new 
cavity. 

The  St.  (Jeorge'.s  Ilosjiilnl  case 
was  a  recent  one;  the  head  of  tiie 
femur  lay  aUuut  an  inch  liehtvv  anil 
to  the  outer  side  of  (he  anterior 
spinous  process,  and  the  trtK-hanter 
was  still  further  to  the  outer  side  and 
hehind  ;  tlie  tr<ichaiiter  minor  rested 
on  the  outer  edge  of  the  acetahulutn. 
The  ea|>sular  ligament  was  exten- 
sively lacerated  at  its  upper  |Kirt.  The  gluteus  niedins  and  tuiuimus 
were  nearly  torn  through  aliout  (wo  inches  from  their  attachment  to  the 
trochanter  ;  the  gemelli  and  <pta(lratus  femoris  were  slightly  laccr.iled. 

The  following  case,  which  I  re]iorted  in  the  Aiiiia/^  of  Siirgerii,  De- 
eeiiiher,  I.Sir2,  sliows  the  symptoms  (  Fig.  ;i2(i).  A  man  i'orty  years  old 
was  thrown  dnwti  hy  a  heavy  case  which  slipjved  vvliile  he  was  uuload- 
ingit  from  a  wagon  and  forced  him  liackward  against  auotlier  hox  and 
then  sidewise  to  the  ground.  When  I  .saw  iiim,  three  hours  later,  he 
was  lying  on  his  hack  with  (lie  right  tliigh  extended,  slightly  ahducted, 
and  so  far  everted  that  the  foot  rested  along  the  entire  length  of  its 
outer  hordiTon  the  l>cd.  The  u|>pcr  anterior  portion  of  the  tliigh  do.se 
Im>1ow  the  groin  was  rounded  and  swollen,  ami  showed  tv\M  incompte(e 
tnuisveiNe  rents  in  the  skin  about  two  inches  long  and  about  two  indies 
below  the  anterior  su|ierior  spine  of  the  ilium,  which  evidently  had 
l)een  caused  by  overstretching  of  the  skin  (hy|)erex tension  of  (he 
jtunt).  The  outward  nitatinn  gave  the  thigh  a  very  peculiar  appear- 
ance ;  the  bulk  of  the  (puidrice])s  extensor  i'ormed  a  longitudinal  mas.H 
on  the  outer  side  lietween  the  anterior  (iuin'ri  as|)ect  and  a  dce|i  hmgi- 
tudiiial  de|)ression  exteirding  from  the  trochanter  to  the  side  of  tile 
knee.  Every  attempt  to  move  the  limb  caused  pain  and  sharp  con- 
traction of  the  muscles. 

Pother  was  administered.     The  liad»  could    then    be  easily  placetl 


old  auin 


'ijiniil  dlal'icuUiiii.    Tnivern'* 
unit  Cadge'i  cum. 
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alongside  of  ami  pamlh-l  witli  tlie  oilier;  the  sliort.ning  was  two  cen- 
tiineirt'.s.  The  lita<l  of  the  femur  lay  directly  l>ene!ith  the  skin  ancT 
could  Ik-  flisiiii'tly  outlined.  It  lay  juwt  external  to  a  line  drawi 
«lowii\vard  from  the  anterior  sn|M'rior  s[>in<iiij!  process,  autl  its  iipiiel 
Inirdcr  was  alnjnt  one  inch  Ixdow  that  prominence.  Internal  rotation 
was  impos!<ii)ie  ;  miKloriite  Hexion  was  easy. 

KediKlion  was  easily  effecte«l  by  flexing  the  hip  about  twentj 
degrees,  and  then  making  njiMlirate  traction  along  its  axii*  with  onfl 
hand  at  the  knee,  anrl  direct  pressure  downward  and  Wackwarrl  ujmijI 
the  head  of  the  femur  with  the  other.  By  fidly  extending  the  thigll 
and  making  slight  pressure  forwanl  against  the  up|>er  })art  of  its  po* 
terior  aajx-ct  the  dislocation  was  easily  reprotluced,  and  was  then  agaif 
reduced  as  befure. 

Fio.  32fi. 


Upward  dlilocalioii  <>{  the  hip.    (Fmm  a  ptiotogrvph.) 

Through  what  was  ajijwrently  an  extensive  guj)  in  the  soft  rmits 
beneath  the  skin  at  the  ix)int  occtipie<l  by  the  head  of  the  femur  In-fore 
retluction  I  could  distinctly  feel  the  surface  of  the  ilinm  and,  a  little 
in  front,  the  anterior  inferior  spinous  process. 

A  long  side  splint  was  api)lied,  and  the  patient  placed  in  \tei\. 

Convalescence  was  imeventtul,  and  the  patient  was  discharged    April 
loth,  thirty-six  days  after  the  accident.     May  24tli   he  called  on*  nic- 
he walke<l  without  a  cane,  and  complaine<l  only  of  a  slight   feeling  c 
wesikness  in  the  limb.     Hy])ercxtension  of  tlie  hip  caused    no  tiaii 
active  flexion  of  the  hip  was  restricte<l  one-half. 

I  know  of  no  case  exactly  like  it.     One  reported  by  Morgan '  reset 
'  Morgan :  Gay's  Ho«pit«l  Beports,  1836,  p.  79. 
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bles  it  ill  the  ajUKircnt  inuiU'  4if  prcMliiction  aixl  tlie  itUitiule  of  tiie 
limb,  but  ttic  lica<l  v\'  (lie  liinio  hiy  lii'low  and  to  tin-  iiimr  t^itU-  of  the 
anterior  sii|>t'rior  -.(itiie.  l'(i.-..-i!ily  C'lieevor's  ciise,  (|iioto<l  in  C"h!i|itef 
LI.  anionjj;  I'uinpoinHl  dislocations,  may  liave  lu-eii  of  t!ie  siiiie  kind; 
the  lieseription  is  not  suiticientiy  detailed  to  make  it  certain,  It  was 
evident  that  my  ca.se  just  escaj)e<l  lieinf;  made  comjioimd  by  rnj>fnre 
of  the  tense  skin.  In  MiiHUi's  and  Allin's'  an<l  in  'ritlany's,-  tiie 
attitude  was  similar  and  tlie  liead  of  the  hone  eoiild  iie  f«'lt  below  or 
helow  and  tu  the  iinier  side  of  (he  anterior  sii|>erior  sjiitie.  Alliii 
re|>()r(ed  fiis  ease  as  a  sii|ij-u[Md)ic  disloealion  ;  his  patient  received  the 
injury  bv  stumbling  an<l  fulling  forward  wliile  ascendinir  ii  tbfrlit  of 
steps.  In  each  ease  rediietiun  was  oHeeted  with  some  diffienlty  by 
traction  and,  in  Allin's  and  Tiliiiiiy's,  rotation  inward.  I'ossiblv  some 
of  the  "  intra|K-lvie "  dislocations  have  been  [trodnced  in  the  same 
manner,  and  ditl'er  only  in  the  higher  position  of  the  liead  yiven  by 
secondary  dispiaceuient. 

There  is  another  small  group  of  cases  in  which  the  displacement  is 
thought  to  be  of  the  .same  kind  hut  of  less  extent,  and  the  ojiinion 
finds  some  support  in  the  autojisy  of  Wormidd's  ease,  above  (pioted. 
There  arc  eversiorr,  slight  .■shortening,  and  some  Ihxion  of  the  limb, 
and  the  {wtients  liave  usLially  iieen  nble  to  walk.  The  liead  of  tlie 
femur  cannot  be  felt ;  the  troelianter  is  pr<pmiitent,  slightly  elevated,  and 
more  di.sta lit  from  tlie  ,eym[>hysis  pnhis  (lian  its  feMow  is.  Milner's'' 
case  is  the  least  doubtful  example.  It  may  be  rememiiered  that  eases 
with  quite  similar  symptoms  have  been  reported  «s  thyroid  dislwa- 
tiuns. 

In  others,  wilii  the  same  attitude  of  the  limb,  (he  head  of  the  fenuir 
could  be  felt  directly  above  the  socket  or  a  little  to  tlie  inner  side. 

In  the  first  group  it  i.s  evident  that  in  .some  the  Y-lig:iment  and 
attachment  of  the  rectus  are  freely  ruptured,  and  that  in  others  the 
head  is  displaced  slightly  u|>ward  and  the  iip)ier  part  of  the  cajisule 
otdv  partly  torn,  and  the  neck  of  the  feiiiitr  [trobably  crossed  liy  the 
uiitorn  rectus,  a  condition  diflering  mily  slightly  from  the  siipra|utl(ie. 

In  the  s€'Conil  group  it  is  ])ossible  that  the  licaci  is  displaced  npwnrtl 
to  the  outer  side  of  the  inferior  spinous  process  where  it  would  lie 
hidden  by  the  overlying  muscles,  btit  in  that  ease  the  marked  eversion 
noti'd  in  all  is  iriex[ilie;ilile  without  ru|ititre  of  the  Y-ligament.  I  am 
disposed  tr>  think  the  eases  were  all  thyroid  dislocations,  an  f)]iiiiion 
supported  by  the  slight  fulness  of  the  groin  and  elevation  of  the  fem- 
oral artery  noted  in  Milner's. 


DISLOCATION  DOWNWARD  UPON  THE  TUBEROSITY  OF  THE 
ISCHIUM.     INFRACOTYLOID. 

In  this  form  of  dislocation  the  head  escapes  over  the  lower  edge  of 
the  socket  and  rests  just  betow  it  upon  the  outer  surface  of  the  Ixxly 
of  the  ischium.     The  rejxirted  eases  art;  very  few,  hut  it  seems  prob- 

I  Allin:  Heprirtc*!  by  Hamilton,  tor.  rit..  p.  7Wi. 

'  Tilfati.v  :  MaryliiiHl  MimIIiuI  .loiiriml,  1SS3,  vol.  i.  p.  ."iaS, 

'  Miiuvi".  St.  Uurtlioluuivw's  ilufcpilal  Kvpurts,  1874,  vol.  x.  p.  316. 
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able  that  tlie  flislocation  is  nuicli  nicirc  frequent  as  a  priman*,  transi- 
tory i>iu',  Ipailing  to  citlier  a  liorsal  m-jm  nliitirator  dislocatiun,  boiiig 
coiivt'i'ted  into  the  fnrnuT  by  inward  nitatioii  ami  adduction,  or  into 
the  latter  l)y  outward  nitatiini  and  abdiicti<iii  ;  and,  furthenuoro,  some 
of  tlie  cjist's  iiave  (wob:d>!y  bwn  rejiortcd  as  obturator  dislix-ations,  for 
the  dividing  line  between  llieni  is  soniewliat  arbitrary  ;  thus,  Kcate's 
case,  referred  to  above  in  the  paragrajdi  on  the  causes  of  olituratoT 
dislocatioiiH,  is  fpioted  Ity  Maltrjiigne  as  a  subcntyloid  dislocation.  The 
form  was  first  described  l>y  Huini  '  in  ISOd,  and  agiiin  l>y  Ollivier.' 

Tlie  cause  is  tlie  same  as  that  of  many  dorsal  and  obtunilt)r  disloca- 
tions, namely,  forcible  flexion  of  the  tliigli,  but  exaggerated  abduction 
followed  by  slighter  flexion  appears  also  to  be  i-apable  of  prtnlucing  it. 
Thus,  in  a  ca.se  reported  by  Rous'  the  patient  fell  with  his  right  leg  in 
a  hole  ;  the  lett  one  remained  stretched  out  on  the  ground  in  abduction 
and  was  dislm\ited  ;  and  Ollivier's  patient,  a  man,  seventy-two  years 
old,  was  knocked  down  by  a  bniiu-h  of  a  falling  tree  which  struck 
against  the  lower  inner  |»art  of  his  right  thigh  and  forcibly  abducted  it. 
Pitlia*  .speaks  <if  a  ease  in  which  llie  disloaition  was  cruised  by  the 
forcible  bending  of  the  btwly  backward,  i)nt,  as  .\lbert  points  out,  not 
only  is  his  description  nf  tlie  syniptonis  unintelligible,  but  it  also  does 
not  appear  Imw  a  rent  in  the  lower  part  of  the  ea|tsule  could  be  pro- 
«lue(:'(l  in  ihis  way.  lie  describes  the  siipracotyloid  ami  infracotyloid 
together  as  "  vertical  dislocations,"  and  possibly  has  placed  this  case 
in  the  wrong  paragraph. 

The  only  autopsy  is  one  reported  by  I^uke,'  the  patient,  a  man,  fifty 
years  old,  died  in  conse(|Uenee  of  associated  injuries;  the  dislocation, 
which  had  been  easily  reilueed,  was  reproduced  at  the  autopsy,  and  as 
thl^  lionc  could  be  niade  to  Uikf  no  other  pusition  it  was  thought  that 
the  reproduction  was  exact.  The  head  of  tlic  feimir  was  >iluated 
"midway  between  the  ischial  notch  and  the  thyroid  hole,  immediately 
beneath  the  lower  border  of  the  aeetabnluni;"  the  gemellus  inferior 
and  (jujulratns  femoris  had  been  torn,  and  the  ligamentum  teres  com- 
pletely detached  ;  the  e!i|isnle  was  torn  in  its  lower  (lart. 

Experiment  upon  the  cadaver  shows  that  the  Y-ligament  remains 
untorn  an<l  compels  Hexion  of  the  thigh  n])on  the  pelvis,  which,  how- 
ever, may  hv.  masked,  sis  in  other  forms,  by  inclination  of  the  pelvis. 
The  retention  of  the  head  u])on  the  tuberosity  is  due  to  the  narrowness 
of  the  rent  in  the  ca])siil("  and  to  the  support  given  bv  the  untorn  por- 
tions;  and  as  (hi'  laeeralion  can  b<'  <'asily  extended  on  either  side  the 
easy  transfonnation  into  a  dorsjd  or  ohtnititnr  dislocation  is  intelligible. 

The  flexion  may  be  even  to  a  right  angle;  Ollivier's  j»alient  was 
brought  to  the  hospital  seatetl  in  a  chair;  the  limb  is  mure  or  less 
abdiicte<l,  and  may  bo  slightly  inverted  or  everted.  Measurement  in 
( Ulivier's  case,  when  the  other  tliigli  was  brought  into  a  similar  posi- 
tion, showed  no  ditf<'rence  in  h'ligth,  and  by  the  lengtlieiiing  which  has 
been  noted  in  other  cases  was  probably  meant  only  an  apparent  elun- 

'  Uonti:  (Jiintt'd  l)v  I^usscn. 

'fMliviiT:  Arcli.  ki-ix.  df  Mi-d.,  1823,  vol.  iii.  p.  ."UO. 

'  Konx  :  Ri-viii'  MMiro-cliiniriticalo,  184y,  vol.  v.  p.  364. 

•I'itim:  ritliBiiiid  Hillrnth.  p.  103. 

*  Luke:  Medictil  Tiiiiu.s  mid  Gawtte,  1858,  vol.  i.  p.  18. 
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gation  due  to  the  abduction  and  the  consequent  inclination  of  the  pelvis. 
The  buttock  apjiears  rounded  and  more  prominent,  especially  when 
looke<l  at  from  below  when  the  patient  is  lying  on  his  back  with  both 
thighs  flexed,  and  the  adductors  of  the  thigh  and  the  flexors  of  the 
leg  are  very  prominent  at  tiie  upper  part.  The  great  trochanter  is 
further  from  the  crest  of  the  ilium,  and  the  head  of  the  femur  can 
sometimes,  l)ut  rarely,  be  felt  in  its  new  position. 

Movements  of  the  limb  are  restricted  and  more  or  less  painful ; 
flexion  to  a  right  angle  is  usually  possible,  abduction  comjMiratively 
free,  adduction  limited  ;  but  in  Roux's  ca.'*  the  thigh  could  be  carried 
across  the  other  one.  Both  of  Gurney's '  patients  could  walk  fairly 
well  immediately  after  the  accident,  and  Roux's  could  walk  a  little  at 
first,  but  was  soon  completely  disable<l  by  the  pain. 

Reduction  has  been  easy  (Roux  was  unsuccessful  on  the  thirty-fifth 
day  with  the  aid  of  chloroform)  and  has  usually  been  effected  by  trac- 
tion in  the  axis  of  the  limb,  with  or  without  direct  pressure  upon  the 
head  of  the  bone;  sometimes  the  dislocation  has  l)een  first  transformed 
into  a  dorsal  or  obturator  and  then  reduced. 

A  suitable  method  would  be  :  Flexion,  if  not  already  present ;  trac- 
tion ;  correction  of  the  existing  rotation,  if  any  ;  to  be  aided  by  direct 
pressure  on  the  head  of  the  femur  from  l)ehind.' 

Dialocation  into  the  pelvis  througli  the  firactnred  floor  of  the  acetab- 
ulum has  been  described  in  Chapter  XXII.  A  brief  reference  is 
made  by  Kronlein '  to  a  unique  case  observed  by  him  in  which,  by  a 
fall  upon  the  feet,  the  head  of  each  femur  was  driven  through  the  floor 
of  the  acetabulum. 

•  Ciurney :  I^ancet,  18-15,  vol.  iii.  p.  412. 

'  A  paper  by  Chapplaiii  in  the  Bulletins  de  la  Socidt^  de  Chinirgie,  1874,  p.  461,  contain- 
ing a  detailed  report  of  a  ca.se  observed  by  himself  and  an  analysis  of  several  otbera,  may 
be  advantageously  consulted  by  those  especially  interested  in  the  sal^ject. 

*  Kronlein  :  Deutsche  C'hirurgie,  Lief.  26,  p.  25. 
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COMPLICATIONS    OF    DISLOCATIONS    OF    THE    HIP. 

Among  the  coniplieutii»n.s  of  dislocations  of  the  hip  are  iinusiially 
extensive  injuries  to  the  soft  parts,  rupture  of  or  <huij^eroii9  nre.^.stire 
upon  large  nerves  and  Muml-vessels.  and  tVaeture  of  bones.  Nientioii 
has  V)een  made  of  all  in  eonneetion  with  the  different  varieties  of 
dislocation,  and  it  is  nece.ssary  only  to  gmnp  and  briefly  sunmiari: 
tiietn. 

Buptare  or  laceration  of  the  muscles  about  the  joint  is  doiihtle^ 
present  in  some  di'>^r«>  in  all  rases,  and  is  raruly  so  extensive  as  t* 
deserve  to  be  looked  upon  as  a  eoinplieation.      In  the  dors;il  disloca- 
tions the  head  of  the  femur  tn;iy  be  so  f;ir  dispJaciHl  that  the  gluten* 
medins,  and  even   the  g-bitens  niaxiinns  may  l)e  in  part  rupture*!,  and 
in  the  tlivn/nl  dislocations  the  adductors  rnav  be  extensively  torn  from 
the  inferior  rannis  of  the  pubis  and  the  adjoining  part  of  the  iirtehinm, 
a.s  observed  in  Taylor's  conipuund  ease  above  (piote<l.     In  the  supr.i- 
pubie   form  the  [leettueus  may  be   torn,  and    in  the  extreme  variety 
known  as  *' iutrapelvie,"  in  wliieh   Punpart's  ligjiinent  is  rnptiired,  the 
attached  muscles  tbrmiug  the  anteri<ir  wall  <if  the  abdomen  rnusit  al^ 
sufler  some  injury.     The  extension  of  the  bruising  an<l  hteemtjon  o1 
course  increases  the  shock  and  inflammatory  reaction,  but  calls  for  n 
.special  treatment  beyond  a  more  rigid  and  prolonged  coniineniont  t 
bed  and  avoidance  of  movement. 

For  compound  dislocations  see  Chapter  LI. 

Rupture  or  injury  of  the  femoral  vessels  has  been  oh.serve<l  only  in 
snjH'apnbic  and  obturator  dislocitiims.     The  sn|>nipid)ic  ones  are  thos^^ 
of  a  (Jcrmau   military  surgeon'  and  Goldsmith,-'  (juoted   in   Chapteri^| 
XXIX.  and  LI.  ;  the  iibtiiratur  e^ise  is  thai  nf  I>iibou<5.^      In  the  first^^ 
mentioned   the  fcmimd  veirr  was  torn  and  the  patient  dietl  }>niniptlv  ; 
in  (inlilsmitb's  an  aneurism   involving  the  external  iliac  and  fcmor^^H 
arteries  farmed,  atid  was  treated  two  mnntbs  after  tlie  accident  by  ligft^H 
ture  of  tlie  external   iliac  ;  the   jiatient  died.     In  Duboue'.s  case  there 
was  also  fracture  td'  the  jX'lvis  at  the  junction  of  the  ilium  and  puhif. 
but  without  dis|>laccineut ;   tlie   head   of  the   femnr  rested    up<-in    the 
ischio-pnbic  iiranch  of  the  jielvis  nitlier  behiw  than  ii|Kin  the  obturat 
externus  ;  the  femoral  vein  was  torn.     Tiie  patient  died. 

'  tVitlnilliInd  fur  riiinirKic.  ISSO.  p.  TtOi. 

>  Uolilsmitli:  American  Journal  of  the  Mrtiic»l  .Scienci-s,  Jnly,  1800,  p.  30. 

'  Daboa£ :  Ball,  de  la  Soe.  AnKlouiiquc,  1858,  p.  496. 
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Tlie  sciatic  nerve  in  t\w  niitopsv  <>f  mie  (lorsnl  di.'^loratioii'  lias  Wt-ii 
foimd  stret<;lio(l  aomss  tin*  tVoiit  uf  the  uofk  ni'  the  femur,  and  in  st^'V- 
eral  ilisliteations  prodiiceil  experimentiiMy  upon  tlie  cadaver  it  has  Ix'cn 
fiiimd  in  the  suiiic  [Kisilimi,  but  tlie  only  t'eeurded  iiifitances  within  my 
kimwledge  in  vvliii-h  r-ytii|ituiiis  of  injury  to  it  Icive  been  present  arc  a 
ease  n'|Mirted  liy  .Innutli;m  Hutt^hinsoii"  in  whieh  the  mu^icles  iiii|)plied 
by  it  were  [mr.ilyzed  and  remained  so  at  the  (ime  ul"  tlie  report  .several 
mouths  after  the  aceident,  and  one  by  Alli8(7V«'  Hip]  in  which  the 
atteni|itri  to  reduce  were  thoufjlit  to  have  wound  the  nerve  about  the 
neek  of  the  femur. 

Assueialed  fractures  of  (he  head,  neek,  and  shaft  of  the  fcninr,  of 
the  ritu  ami  Hour  of  the  aeetahuluni,  and  tA'  ditfercnt  parts  of  tlie 
pelvis  have  liecu  reported. 

Fnieture  of  tlie  head  of  the  femur  has  lieen  rej>orted  in  iiiur  cases  of 
dorsal  dislocation;* 

Fracture  (»f  the  neck  of  the  femur  occiirriujr  coineidently  with  the 
dislocation  or  suhsequently  diirinj:  an  atleuipt  lo  rcdiiee  lias  been 
observed  a  tiuniher  of  times.  \\'ipperniann '  reported  one  case  ami 
collected  thirteen  others  of  which  he  gives  abstracts,  but  his  list 
iiichidcs  one  case  {Ilencz  dc  Chcffmn)  which  was  jn'obalily  a  simple 
fracture  without  dislocation,  ancl  iJirkett's,  in  which  the  fntetiire  was 
of  tlic  head,  and  does  not  ineluiie  a  number  of  other  reported  eases; 
thus,  llauiiltoii  (piotes  no  less  than  twelve  cfises  in  wliieli  fnicture  was 
caused  duriutj  an  attempt  to  reihice,  and  of  these  \\'i|i|iermanu's  pajicr 
contains  only  one.  The  only  cases  i>f  which  J  have  knowledge''  in 
which  the  neck  appears  certainly  to  have  Iweu  broken  at  the  moment 
of  dislocation  are  one  rejiorted  by  Tiuineclift',''  one  by  Post'  in  which 
both  ht]is  were  dislocated,  and  one  Iiv  Lossen,"  and  even  in  the  latter 
the  patient  was  not  seen  by  the  reporter  until  si.x  weeks  after  the  acci- 
dent ;  the  [latii'iit.  an  old  man,  was  slandinp:  on  a  ladder  when  it  (i-11, 
he  struf'k  ujion  his  feet  and  then,  with  the  injured  side,  against  the 
underlying  ladder,  and  Lossen  suppos«'d  the  <lisloi'alion  to  have  been 
produced  by  the  second  Idow.  "The  head  lay  on  the  iliiini  ;  the  limb, 
almost  cc)nsolidated,  still  showed  signs  of  extnieapsular  fracture." 

When  Dr.  TunneelitT  saw  his  patient  a  mouth  after  the  accident  he 
was  inclined  to  doubt  the  existence  <if  a  fracture,  but  he  felt  forced  to 
accept  the  evidence  as  conclu.-.ive.  lie  found ''the  sinie  shortening 
and  obliijue  position  of  the  limb  as  described  alwve."  On  the  thirty- 
eighth  day  after  the  accident  reductiriii  was  cfl'ectcd  by  free  manit>uln- 
tioii  to  break  up  (he  adhesions,  followed  by  flexion  and  abduction  with 
flircr't  pressure  on  the  head  ;  the  bone  returned  to  the  socket  with  an 
audible  snap,  but  as  crepitus  was  felt  it  was  thought  that  the  union  of 

'  Qiiaiii :  Mi'iiico-rhiriiritical  Tmnsaclioiia,  \>HH,  vol.  xjtxi.  p.  3.'I7. 

'  Hiitrliiiisnii  :  Medical  Times  and  (iam-lt*-.  IWi*!,  vol.  i.  p.  VM. 

'  Birki'lt.  Mo<lit-n-C'liirur)iii»l  Traiistii-liiniit,  l.sfifl,  p.  llta-,  Moxnn,  Mrdical  Timt^  »nd 
Oa/..ltf,  is?'.',  vol.  i.  p.  m:  Rirdvl,  tk-ila((i:  xum  Ceulralbl.  fiir  Chir.,  1885.  p.9i;  Crilp. 
AiiTial.s  of  SiiriK'r.v,  May.  IsiU. 

'  \Vi]i[nTiiiann  :  Arch.  Tiir  klin.  Cliirurtjic,  vol.  xxxii.  p.  440. 

'  In  ItBrfourt's  and  C'liitwood's  cash-o.  qaot«d  liy  Knmmvrer  {ridt  infra),  the  diajni obis 
ia  wholly  nntriislworlhy  ;  De  Morgan  itives  no  d<.'liiil<i. 

•Tiiniii-clifl':  Anicricim  .Tniiriinl  of  the  Mcdicnl  Sfienivs,  IStm,  vol.  Ivi.  p.  123. 

'  I'osf :  Now  York  Miilinil  Uicord.  1S78.  vol.  liii.  p.  »««. 

•  L/ii!Utvu  :  l)<Mit.Mln- ChiriirKii'.  I.ivf.  (JS,  p.  5.1. 
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tlui  tVactiire  luid  hecn  (lostniycd.  Five  weeks  later  the  patient  "  eoiild 
walk  with  one  ei'utcli,aii(l  iiieasurement  fih(>we<l  i)iit  half  an  iiieh  slidrt- 
ening  of  the  limb.     He  has  pnigreASctl  f'avonibly  sinee  that  time." 

Post's  patient  was  a  girl  tliirteen  years  old  who,  six  months  before 
admission,  lia<l  received  a  l)lo\v  upon  the  hack  wiih  "a  twisting  nf  the 
boily  to  the  right  and  the  lower  extremities  to  the  left."  Hoth  hijw 
were  disloeated,  ;itid  there  was  also  fraetnre  of  the  neck  of  the  left 
femur,  the  hejtd  of  which  had  become  necrosed  ;  a  sinns  eoinmnnio^itetl 
with  it  an  it  lay  «ui  tlie  dor»nm  ilii.  The  head  was  removed  through 
an  incision,  and  the  limb  straightene<l.  The  right  dislo«ition  waa 
retluced  by  uianipnlatiun,  and  the  patient  became  able  to  walk  with 
crutches,  ttio  fiiuctioii  ni'  the  right  limi>  being  folly  restoral,  the  left 
being  siiDrtencil  tour  and  onc-liulf  inr'hc>. 

Possilily  reduction  ntight  be  etfeeted  l>y  direct  |)ressnre  upon  tiie 
licad  under  amesthesia,  but  it  seems  iniiil<ely.  Possildy,  also,  re<1u<'- 
tion  could  be  made  by  ]ires«ure  througli  a  posterior  incision  exposing 
the  head,  but  as  the  nsefidness  of  the  linib,  after  reiluctitm,  would 
depenil  largely  m[hiu  the  preservation  of  the  vitality  of  the  head  an<l 
it.s  union  with  the  shaft,  and  as  this  depends  upon  the  preservatioji  of 
tlie  continuity  of  a  snllieicat  amoiuit  of  the  (icriostcum,  it  is  by  no 
means  certain  that  all  cases  are  lit  lijr  retluction  or  that  tiiey  would 
remain  so  after  the  cutting  neeessiry  to  effect  it.  The  fact  tiint  ia 
three  eases  the  head  became  necrotic  shows  that  the  laceration  of  the 
periosfeuin  when  the  fracttu'e  is  fbroutrh  ihc  narrow  part  of  the  nook 
is  probai)ly  greater  than  in  similar  ffactun;  withntit  dislocation.  The 
alternatives  would  be  to  await  con-^olidatioii  :iud  then  seek  to  TtKliice, 
as  in  Tunncelitf's  ease,  or  to  seek  a  pscudarthn>sis  at  the  seat  of  frac- 
ture, or  to  correct  the  attitude  r»f  the  liiid*  and  seek  nnirin  with  a  \new 
to  tlie  foniuitinn  of  a  new  s(M-ket  fur  the  ln'ad  cm  the  ilium,  or  toexoise 
the  head  if  (he  tVactiu'e  is  near  it.  Possibly  McUiirney'.s  book  conhl 
la- advantagcoMsly  used  in  fracture  at  ilie  base  of  tlie  neck,  or  even 
in  fracture  through  the  neck,  making  the  incision  in  front. 

Fracture  of  the  shaft  of  the  femur,  uceurriug  eoincidently  with  its 
disliMuitiou,  has  lieeii  observed  a  few  tintes.  Hamilton  eollecte<i  four 
cases,  those  of  Hloxhani,  ]8:J3,  Tliornhill.  1h:5<),  Etcve,  1838,  and 
Markoe,  I.S.j;S,  in  all  of  which  it  is  claimed  tiiat  reduction  was  etT'ei'teil. 
He  rejects  Thornhill's  claim  as  "  alto<;"'ther  incredible,"  and  doubts 
if  a  dislocation  (wistcil  in  iMarkoe's.  In  Bloxham's  and  Ktt'-vf's  the 
fracture  was  near  the  middle  of  the  shaft,  in  Thornhill's  in  its  up]NT 
third,  and  in  Markoe's  the  site  is  not  mcntiimed.  In  Illoxharn's  the 
dislocation  was  on  the  pubis,  and  was  reditceil  on  the  seventh  nr  eighth 
<lay  by  traction  with  pulleys,  the  iiiiib  iiaviiig  been  secured  with  8plints, 
and  by  direct  pressure  on  the  head  of  the  bone.  In  Et6ve's  the  ilis- 
lociition  was  backward,  and  reduction  was  etTected  by  making  slight 
traction  upon  tiie  up|K'r  part  of  the  Hexed  thigh,  ami  by  direct  pressure 
on  the  head  of  the  bone. 

To  these  may  be  adiled  (Vwkc's  case  of  obturator  dislocation  with 
fnK'tiire  just  below  the  trochanter,  quoted  int'tiaptcr  I/II.,  CVmijht's 
t)f  dorsal  dislocation  with  fracture  at  the  niiddle  of  the  shaft,  and 
Delagarde's  of  liaekward  dis!ocati<in  with  doulile  fracture  of  the  shaJt. 
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Cooko's  patient  was  nine  years  old.  and  reiliiction  was  easily  effcc-led 
by  (iircet  ])ressiire  on  itie  head.  <  uhikt'.s  '  patient  was  a  lad  bixteeii  or 
eii;;liteeii  years  i.M  ;  "as  tlie  reilnetiiuj  ot'  tlie   liip  was,  <»r  courh«',  ini- 


jiractie.'i 


hi. 


iiniiiti  of  the  IVaetiire  was  alone  siinirlit  at  (irst,  and  after 


live  weeks,  the  Ixme  a]ipearin);  toh-rahly  firm,  e^irefui  extension  by 
pulleys  was  made  I'ur  liaH'  an  hour,  and  was  tincccssl'ul.  He  also 
(juotea*  another  ease  in  wliicli  reduetion  was  not  made. 

in  Dehifrarde's''  ease  t lie  di>lo<'ation  was  iiaekward,  and  the  shaft  was 
broken    in  two  places.     'Die  dislueation   remained    unredueinl,  and   the 


head 


d. 


1(1  was  sul)sei|nenlly  exeisei 

Kamnierer  '  reported  a  su[)rapiibic  ease  with  fracture  between  the 
upper  ami  middle  thirds  in  which  reduction  was  not  made,  and  eol- 
leete<l  twelve  oilier  cases  of  fracture  of  the  shaft  with  various  disloca- 
tions. 

Possibly  reduction  niitrht  be  cfTcfted  in  dorwd  cas<\s  by  usinjr  (he 
weiirhl  of  the  limb  {«  make  traction  in  the  ju'one  position,  as  desi'i'ilied 
in  Cliapter  LI.,  and  in  other  forms  trjictioii.  with  |iressureon  the  head, 
slioidd  be  tried  ;  tiiis  failing,  McBurney's  hook  (Fig.  281)  phouUl  evr- 
tainly  lie  trieil,  as  it  involves  less  laconitinn  anil  gives  better  con  (red 
tlian  force|)s  applied  through  an  incision. 

Associated  fracture  of  the  pelvis,  usually  of  tiie  rami  of  the  pubis 
ami  ischium,  and  sometimes  extending  into  the  acetabulum,  has  been 
reported.  It  has  always  lieen  caused  by  great  violence  acting  directly 
upon  the  patient,  and  has  usually  been  eond)ined  with  other  injuriea 
wliich  ha\'e  proved  fatal. 

Detachment  of  the  Labmm  Oartilagineum.  Ziniier''  reports  a  case  of 
dorsd  di-lnr'ation  eoniplicated  by  a  dmdde  vertical  fractiite  of  the 
jielvis  extending  from  the  pectineal  ornineuee  through  the  margin  of 
the  acetabulum  to  the  tnlter  iscliii  and  through  the  itiiu'r  border  of  the 
inferior  ramus  of  the  pubis,  and  by  detaelimeut  of  tlie  labruni  carti- 
laginenm  ;  the  latter  was  entirely  torn  away,  with  the  exception  of  a 
small  pieee  at  its  upjier  outer  jiart,  and,  witii  its  ends  tvust<-d  abnut 
each  other,  was  wedtred  bet\\een  the  outer  margin  of  the  acetabulum 
an<l  the  neck  of  the  femur  and  [jrevented  reduction.  The  ligamcifiiim 
teres  was  torn  frcun  the  acetabulum  and  remained  attached  to  the  iiead 
of  the  femur  and  to  the  labrum.  Detachment  of  a  portion  is  prob- 
ably not  rare. 


SIMULTANEOUS  DISLOCATION  OF  BOTH  HIPS, 

Simidtaneotis  rlislocalion  of  both  liijis  has  been  refuirted  in  al>out 
thirty  eases."  Usually  the  dislocation  is  not  tlie  sjime  on  both  sides, 
but  if  backward  Ufton  the  ilium   in  one  it  is  forward  upon  the  obtura- 

'  ('iia|>rr :  Distnottioiis  nnd  Fractures,  American  edition,  1M4,  p.  40. 

»  ('ixii«T  ;  Loc.  cit,.  p.  11. 

'  IK'lttimrdo:  St.  Burflioloincw'.i  Honpital  R<'porta.  IWWi.  vol.  ii.p.  183. 

•  KiimmcTt-r  :  New  York  Moilical  .Journal,  Fclinmry  HI.  IKIU, 

'  Zinnrr:  Zoitschrirt  Ttir  Hcilknndu,  vol.  viii.  p.  1'.21  ;  alMtrart  in  Contrallilntt  fQrt'liir., 
IWW.  p.  ."i. 

*  For  tiil)lio(rTaphy  of  2B  cuscs  soe  NivlmnH,  Dcufwlie  Zeitaclirift  fur  Chirurcip,  1H88, 
vol.  xxvii.  p.  41)7  ;  also  a  double  dorsal  dislocation,  PfrilTcr,  in  Boston  Medical  and  Surgi- 
cal Journal,  August  4,  UHt^. 
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tor  fonimen  or  upon  tlie  pubis  in  the  other.  The  common  cause  is  a 
heavy  l»lo\v  received  upon  the  hack  or  side  while  tlie  patient  is  bending 
fiirwiird,  by  win'eh  he  is  twisted  to  one  si(ie,  so  that  one  thigh  is  ab<lucte«l 
anti  the  otiier  ad(hicted.  Of  this  mode  of  [irudiietion  Iloisnot's  '  ease 
is  a  good  example  :  a  bale  of  gwtds  fell  upon  a  powerful  man,  forty 
years  old,  striking  him  upon  the  left  side  of  the  head  and  neck,  and 
bending  him  to  the  right,  .nnd  caused  a  dorsjil  dislo«ation  on  the  left 
side,  and  a  siipmpiibie  one  on  the  right.  In  IJarker's  case,  quoted  in 
Chapter  Lll.,  both  (iislocalinns  were  oldnrator,  and  were  caused  by  a 
fall  from  a  height  «if  about  thirty  feet  upon  a  sjuhI  bank,  the  patient 
striking  upon  bis  feet  and  having  them  widely  sejtartited.  In  .S<-hin- 
zinger's*  ease,  dorsal  on  one  side  and  stipnqnibie  on  the  otlier,  it  was 
thought  the  latter  might  have  been  «iused  by  the  efforts  of  the  by- 
standers to  drag  the  patient  from  luider  the  Ijank  of  earth  that  had 
fallen  upon  hint. 

SiimiltatH'tiiis  dislocation.s  of  the  lefl  hip  backward  and  of  the  rigJU 
knir  forward  and  upward  were  reported  by  Brittain,'  and  of  the  knee 
and  liip  of  (lie  name  side  by  Hidke.* 


ACCIDENTS  CAUSED  BY  ATTEMPTS  TO  REDUCE. 

B«;fore  the  use  of  ether  and  i'liluroforni  to  <il)tain  aiuesthesia,  and 
the  getieiid  substitution  of  milder  mettioils  in  the  place  of  forcible 
traetion  by  pulleys,  it  was  not  rare  for  severe  intlaniiiiatory  reaction, 
and  even  sii[>ptinition,  to  follow  reduction  or  the  attempt  to  re<luee,  or 
for  the  patient  to  die  in  eonsequenee  of  tlie  shock  and  exhaustion  pro- 
duced by  the  ell'orts  of  the  surgeon.  Cooper*  says '•  there  are  plentv 
of  cjises  on  record  of  fatiii  abscesses  from  vidlent  attempts  at  the 
reduction  of  dislocated  bi|)s."  ."^ui-h  consecpicnccs  are  now  extremely 
nire,  but,  even  wlien  forcible  trsielion  or  other  violent  manipulations 
have  not  been  employed,  they  must  still  be  expected  occasionally  to 
occur  as  the  result  in  part  at  least  of  tlie  original  traumatism, 

Fracture  of  the  ne<'k  or  even  of  the  shaft  of  the  femur  has  been 
caused  in  a  luimber  of  cases  by  the  surgeon  in  his  efforts  to  reduce, 
cither  by  forcible  triiction  or  by  maui|nihiticiu.  Although  in  nnxlern 
methods  but  little  (btw,  conqtanuivuly,  is  ri[i])lied  by  tlic  surgeon,  vet 
it  must  be  remembered  that  the  force  is  habitually  a|>|)lied  on  the  long 
arm  of  a  lever  of  which  the  neck  of  the  fenuir  is  the  short  arm,  and 
the  fracturing  strain  n[>on  the  latter  is  thereby  gceatly  augmented. 
The  fracture,  apjxircntly,  takes  place  more  frc(|iieiilly  during  rotation 
or  abduction  than  during  the  flexion  of  the  lirul).  In  most  of  the 
reporteil  cases  tlie  account  is  liniitwl  to  the  circumstances  attending 
ihe  fracture,  and  im  mention  is  made  of  the  subsequent  course  of  the 
case.  Of  the  14  cases  cullected  by  Wippernianu  (viili-  tiiipro),  ini'hid- 
ing  also  the  one  in  which  the  fracture  oectirred  simiitaneou.slv  with 
the  dislocation  and  another  in  which  it  probably  <lid,  the  final  result  is  i 

'  Boisnot:  American  Joartial  of  I  lie  Mcdiratl  Scii-nct-s.  October,  1867,  p.  396. 
'  Scliiiiziiigcr:  Wient^r  iikmI.  Prpssc,  ISsii.  quoted  by  Kriinlrin. 

•  Rrlttain  :  London  Mcilical  (Jazcttc.  1S38,  vol.  xviii.  p.  257. 

•  Hiilltp  ;  Brilisti  Mr-iVioal  Jonnial,  1883,  vol.  ii.  p.  1. 
'  CoopiT :   Loc.  cit.,  |i.  3H. 
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iinlirat«'<l  in  [);  of  these  consolidutiuu  of  the  fracture  t(K)k  place  in  3 
ami  f;iiU'«l  in  6,  ami  in  tvv<i  (if  tht'  latter  (C'/.erny,  Un<^k),  in  liotli  of 
wliicii  the  fraetiirc  was  secondary  ami  throiigti  the  narnjw  jiart  of  the 
neck,  an  al».scess  formetl,  from  wiiich  tlie  necrotic  head  of  the  femur 
was  subsequently  removed.     See  also  Kanimerer,  supra. 

Fractures  produced  during  moderate  nuini|iulati(in  in  recent  cases 
should  be  treate<l  in  act'ordance  with  the  cun.-iderations  affecting  the 
treatment  <jf  simultanecms  fracture  and  dislocation. 

In  Stokes's  fatal  case  of  su|U'a[iiiliic  dislocation,  in  which  death  was 
attriljuted  to  puhnonary  emholus,  it  la  impossihle  to  pay  whether  the 
fatiil  residt  was  tlue  to  the  traumatisui  or  to  tlie  reduction,  If  it  was 
due  to  pulmonary  emiiolus  tlie  clot  must  have  foruuHl  iiefore  retluctiou 
was  attempted,  and  the  latter  coulil  oidy  have  caused  its  detachment. 

lu  a  c^ise  of  IVcsh  dnrsid  disloeatiou  that  came  luider  my  ciire  in 
licUevue  Hospital  in  lHf<(;,  (U-nth  oci'Urrcd  an  hour  and  a  lialf  ;d'ler 
the  accident  and  half  an  hour  after  easy  reduction  by  the  weight  of 
the  limb  in  the  prone  jjosition,  without  ana>stliesia.  The  patient  was  a 
muscular  young  uuni,  a  worker  in  a  brewery,  and  the  dislocation  was 
caused  by  a  fall  from  a  wagmi.  He  was  brought  to  the  hosintal  within 
an  hour  after  tiu>  ao'ident,  and  presented  luarlved  symptoms  of  shock 
— restlessness,  sighing,  cool  surface,  .«iuall  pidse.     No  autopsy. 

PEOQNOSIS  AND  AFTER-TREATMENT. 

Tiic  jirognosis  after  reduction  in  uiiciun plicated  eases  i.i  favorable, 
the  patients  usually  regaining  giMxl  u.sc  of  the  limb.  The  inflamma- 
tory reaction  is  usually  slight,  and  other  treatment  tiiaii  rest  in  bed 
for  two  or  three  weeks  is  r.ircly  rctjuired.  ( Jceasioually  there  is  a 
tendencv  to  recurretu-e  which  needs  to  be  combated  either  by  slight 
permanent  tracticm  upon  the  limb  or  by  keeping  it  in  an  altitude  that 
is  unfavorable  to  recurrence,  e.\len.sion,  abduction,  and  outwartl  rota- 
tion after  a  dorsal  ilislm'ation. 

If  reduction  is  not  nuule  the  patient  will  be  permanently  crippled 
to  a  greater  or  less  degree.  I'sually  a  new  articular  socket  is  fornic<l 
by  biinv  outgrowths  about  the  head  whii'h  permits  some  motion,  and 
the  jirinci]>:d  disability  is  due  to  the  attitude  nf  the  limii,  to  its  lack 
of  parallelism  with  the  other,  and  to  the  necessity  of"  tilting  and  curv- 
ing the  spine  in  onler  to  bring  the  foot  to  the  ground ;  but  in  a  few 
cases  patients  have  also  suffered  from  jicrsistent  jKiin  aggravated  by 
use,  and  even  from  rnunbiiess  or  paralysis  due  to  pressure  on  a  nerve. 

In  the  dors;d  dislocations  the  attitude  of  the  limb,  Hexiou  and  abduc- 
tion, adds  considerably  to  the  actual  sliortciiing.  am!  the  patient  may 
be  unable  In  walk  without  crutclies  <ir  a  sup|>iirt  attached  to  the  sole 
of  the  sh(«?.  In  unreduced  suprapubic,  supnu-otyloid,  and  ol)turator 
dislocations  the  attitude  is  often  less  faulty  and  in  a  numl>er  of  ca.se8 
the  limb  has  been  very  serviceable. 


HABITUAL    DISLOCATIONS. 


A  etmsideniblc  mitidu'r  of  case.'?  have  been  rcporti^l  in  which  the 
hip  could   l>e  voluntarily   dislocated  by   muscular   contraction   or  by 
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sliclit  pres.stire  upon  tlip  foot  when  the  limb  was  placed  in  a  certain 
attilixlc,  or  ill  which  the  dislocation  reciirreti  invohintarily  tliiriiig  use 
of  the  liinh.  Pericr'  collect«'il  fifteen  ojises,  more  or  less  authentic, 
inchiiliiig  one  ohserved  1)V  himself  ami  exhtbitc<l  to  the  iSoci^t^  «le 
Chirurgie,  and  Hamilton  nine  julditional  ones.  In  some  the  jK*culi- 
arity  clearly  followed  a  tnvumatic  disloeation,  in  others  it  was  tiie  con- 
sequence of  congenital  or  ae(|iiire<l  alterations  in  the  constituent  |>arts 
of  the  joint.  Only  the  foinuM-  will  he  here  considered,  the  latter 
belonging  more  .strictly  in  the  (dasses  of  sjiontatieous  or  pathological 
dislocations. 

The  two  most  satisfactory  examples  are  one  observed  by  IJigtdow*' 
and  another  tpioted  by  him  from  a  re]Kirt  fiirnislieil  by  Dr.  E.  M. 
Moore  ;  both  were  dorsal.  In  Bigelow's  rase  "the  hip  was  dishn'^ted 
while  the  legs  were  crossed,  a  wagon  in  which  the  man  was  riding 
having  pitched  into  a  hole.  In  a  few  hours  the  hip  was  reduced  by 
flexion.  Eight  days  after  the  accident,  in  attempting  to  walk  upon 
the  limb,  it  was  again  iwrtially  liixatcil,  wlien  the  patient  himself 
replaced  it  by  pushing  agiiinst  it  with  one  hand  and  pressing  with  the , 
other  against  his  knee.  Since  that  time  both  luxation  and  reduction 
have  lieen  eonijiaratively  easy,  and  the  patient  now  disphuies  the  bead 
of  the  Imrie  backward  upon  the  e<lge  of  tlie  socket  by  ninscular  action, 
and  reduces  it  by  throwinij  the  leg  out  sidewise.  The  luxation  is 
sometimes  attendeil  with  pain,  and  the  proriiinenee  caused  by  the  bead 
of  the  luxated  bono  is  sensitive  to  the  touch.  The  displacement  is  I 
rather  a  subluxation,  and  tlie  limb  exhibits  slight  flexion,  shortening, 
and   inversion.'' 

Dr.  Moure's   patient  was  a  .soldier,  who,  while   "skirmishing   up  a 
hill,  sjirang  baek  suddenly  to  avoid   the  gun  of  a  comnide  in  advance. 
His  left  fiHit  beeiime  entangled,  and  his  weight  dislocated  his  hip.      He 
felt  the  injury,  anil  supposed  it  out  of  joint.     Some  comrades  pulled  ^^ 
it  in.    He  immediately  resumed  skirmishing,  and  marched  seven  miles,  ^| 
from  10  A.M.  until  (5  p.m.      Me  lay  down  at  night,  and  went  on  duty^^ 
the  next  day,  sharp-sluMiting,  cniwling  all   day.     He  continue<l   this 
kind  of  duty  live  ilays,  and    returned   (o  ean))>,  when   he   was   imme- 
diately [Hit    in  intrciiclimeuts,  and   worked    two  days  and   two  nights. 
Afterward  he  went  on  picket,  and  entered  the  ho.'^pital  on  the  sixteenth 
day  after  the  accident.     .\t  present  he  can  luxate  the  liijHJoint  at  any 
time,  and  does  it  by  pressing  the  fimt  on  the  floor  to  fix  it  firmly,  con- 
tntctiiig  the  addui'tofs,  and   throwing  out  the  pelvis.     The  head  sud-^H 
deiily  leaves  the  acetabulum  and  goes  on   the  <lorsuni   ilii."  ^H 

As  no  autopsy  has  been  rc|)orfed  in  anv  sueh  ease,  the  explanation 
of  the  peculiarity  can  only  be  inferred.  It  is  [irobable  that  the  rent  in 
the  capsule  is  insufficiently  rejvaired,  and  the  etige  of  the  acetabulum 
lowered  at  the  point  where  the  head  of  the  femur  escapes. 

TREATMENT  OF  OLD,  UNREDUCED  DISLOCATIONS. 

There  is  the  same  uncertainty  in  old  dislocations  of  the  hip  as  inj 
those  of  other  joints,  as  to  the   length  of  time  after  which  reiluctiooj 

■  Perior  :  Bull,  du  la  Soc.  do  Cliir.,  1859,  vol.  x.  p.  12.  '  BiKelow :  Tbe  Hip,  p.  US. 
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slioiild  nut  lie  attempted.  Oases  have  been  rejxirted  in  wliti-h  rediie- 
tioii  li:is  iu'cn  etfectcil  after  tlie  lapse  of  many  weeks,  or  even  iiuniths ; 
Sir  Astli'v  f"(Ki|it'r'  reports  a  case  in  wliieli  reJnetiiin  was  said  to  liave 
been  pnxiueed  by  a  fall  after  the  lapse  nf  five  years  ;  the  only  evidence 
of  rediietion  is  that  a  loud  craek  was  heard  at  the  time  of  the  fall,  and 
tliat  the  (latient  wlien  met  in  the  street  ii  few  weeks  later,  walked  with- 
out lirnpiiii;, 

Hamiltiin  eollecte<l  (iftecn  ciiscs  in  wliieh  it  was  claimed  that  redne- 
tioii  had  been  siicoessfully  ace()ni)di>lii-<l  after  tlu'  lapse  of  lotijx  jieriods, 
and  shows  that  bnt  few,  if  any,  of  them  can  be  deemed  trnsiworthy  ; 
in  a  number  of  them  the  disloiintion  was  dearly  not  tranmatie,  and  in 
the  others  the  reports  are  brief  and  nnsatisfaetory.  Sir  Astley  Coojier's 
statement  that  eijrht  weeks  was  the  yteriiKl  after  which  it  would  be 
impriideirt  (<>  attempt  n^dnetinn  has  been  taken  rather  too  literally, 
and  the  sounder  judirmeiit  is  that  the  (piestiuti  is  to  be  determined  by 
other  facts  than  the  simple  leiipth  of  time  tliat  has  elapsed,  such  a» 
the  distance  of  the  head  from  the  acetabulum,  its  mobility,  the  degree  of 
the  inflammatory  reaction,  the  usefulness  of  the  lindi,  and  the  health  or 
constitution  of  ihe  patient.  The  reasons  which  liave  been  elsewhere 
given  when  eonsideriuir  llic  same  (pieslioti  \\ilii  refereiK'c  to  other  joints 
are  ecjually  applicable  to  llie  hi[>,  and  i'Hrl)i<t,  in  my  judgment,  ibn'ible 
atlemjits  by  traction  and  mani|)ula(ioa. 

Tiie  special  measures  that  have  been  emiiloyed  either  to  effect  reduc- 
tion or  to  improve  the  functional  condition  of  the  limb  arc  ojwn 
arthrotomy,  osteotomy  or  fracture  of  the  neck  or  shaft,  and  excision 
of  the  head  or  of  tlie  head,  neck,  aud  trochanter. 

The  first  is  applicable  to  relatively  reci'Ut  cases  which  are  thought  to 
be  not  absolutely  irreducible,  to  be  supijlemented  in  case  of  iaiture  by 
excision.  The  others  are  applicable  to  older  cases,  as  palliative  measures 
designed  to  improve  tlie  position  of  the  limb  and  make  it  movable. 

Open  arthrotomy  has  been  tried  in  iW  ca.«es,"  in  11  reduction  was 
effected,  in  IS*  it  failed  an<l  resort  was  had  to  excision  in  IS  and  to 
osteototny  in  1.  Of  th<;  11  cases  in  which  reduction  was  made,  a  goinl 
or  fair  functional  result  followed  in  S,  1  died  of  sepsis,  in  1  the  hea<l 
of  the  br>ne  became  necrotic  and  was  removed,  and  in  1  n'e.urrence 
took  place.  Almost  all  the  cases  belrmg  to  the  antiseptic  periiKJ  ;  they 
show,  tndess  the  operative  methods  have  been  faulty,  that  re<luction  is 
impracticable  in  about  two-thirds  of  ail  cases  and  must  then  I'ud  in 
excision,  osteotomy,  or  abandoiuiicnt.  The  danger  to  life  in  the 
attempt  is  jvrobably  not  fully  shown  by  the  statistics,  for  tlie  fatal  cases 
are  more  likely  than  otliers  to  go  niipublished.  I  know  of  one  fatal 
case,  aliout  ISflfi,  that  is  not  included  in  the  list;  the  opemtion  was 
lr»ug  :tnd  difficidt,  and  the  patient  died  in  a  few  hours.  Almost  all 
the  operations  iti  the  <lors:d  cases,  which  are  the  great  majority,  were 
done  by  a  posteri<ir  or  external  incision  which  diK'S  not  give  easy 
access  to  the  joint  and   to  tlie  parts   which  presumably  most  oppose 


'  Cooper  :  Jmc.  cit.,  p.  81. 

'  For  biblioRmpliy  «e<3  Ist  edition ;  Kirn,  Bcitruec  znr  klin.  Ctiir.,  1S89,  vol.  iv.  p.  ."jST; 
Harrid,  Annals  of  Sarfrcry,  September,  1884;  Engel,  Arch,  fur  klin.  Chir.,  1897,  p.  629-, 
aud  S^jous'  Annual,  poMitu, 
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reduction ;  I  am,  tlierci'orc,  <liti|K)^H]  to  !)elieve  tliat  tlie  anterior 
approach  reconinKridwl  l«y  Kiorani  and  eniployetl  l)y  Vecelli  (Kirn) 
witli  divi.iion  of  the  Y-lijjainent  close  to  the  femur  would  inake  reduc- 
tion easier,  but  it  niiirht  favor  recurrence. 

Excision  of  tin-  liead,  or  of  the  iiead,  neck,  and  tnipUniiter,  has  l»een 
rcj)ortcd  in  tiie  18  eajsesi  above  mentioned,  after  an  attempt  to  reduce, 
and  in  9  others.'  In  Paci's  the  division  was  made  below  the  trixshan- 
ter.  Two  diiil ;  in  tlie  others  the  functional  result  is  generally  reiJorted 
as  "gooil  "  or  "  fair." 

Osteotomy,  through  or  below  tlie  neck,  lias  l)cpn  done  by  Van  Wahl 
and  Kock  ■  and  Ity  Villeneuve'  after  failure  to  reduce  by  arthrotoniy  ; 
in  two  the  ri'|i<)rted  result  was  good,  in  the  tliird  (Kock)  the  bone 
healed  in  a  faulty  pusition. 

In  deciding  wiic'iher  or  not  to  interfere  in  an  old  case,  and  in  choos- 
ing a  nietliud  if  interference  is  detennitKMJ  upon,  several  things  beside 
the  mere  fact  of  the  existence  of  the  disioeatioti  must  be  considereil.  If 
tlie  linil>  is  useful,  if  the  |);itient  is  not  suffenng  from  pressure  efi'ects, 
and  if  lie  is  no  longer  young,  prudence  will  often  dictate  abstention. 
Qiiifta  lion  moverc !  Or,  at  the  most,  an  osteotomy  may  Ije  done  to 
bring  the  limb  into  a  more  convenient  and  servicesible  jjosition.  If  the 
patient  is  yininger,  if  the  disability  is  greater,  if  the  position  of  the 
iiead  cruises  sericiiis  pressure  effects,  reduction  by  arthrotoniy  may  Iks 
attenifited,  preferably,  I  think,  by  an  anterior  incision,  with  the  deter- 
miuatinu  to  abandon  the  attempt  if  it  proves  diUicuIt  and  to  substitute 
excision.  But  the  surgeon  must  curefully  consider  the  present  useful- 
ness of  the  limb,  tlie  probability  of  the  usefulness  that  will  follow  the 
interference,  and  the  risk  to  life  incurred  in  the  att('ni(>t  to  improve. 

Subcutaneous  fVacttire  of  the  neck  has  never,  su  far  as  I  know,  In^en 
intentioniilty  dune  to  correct  a  vicious  pusition  t)f  tlie  limb,  l>ut  in  a 
nuiriberof  cases  in  wliicli  it  has  uccurn'd  during  ;iu  attenqit  to  retluce 
it  has  been  utilized  for  this  piu'iMise  and  with  good  results,  altiiough, 
as  above  mentioned,  necntsis  of  the  head  of  the  femur  has  twice  ensued. 

CONGENITAL   DISLOCATIONS. 

(See  Chapter  XXXV.)  M 

SPONTANEOUS  OE  PATHOLOOICAL  DISLOCATIONS.  ^ 

Almost  all  the  dilferent  kinds  of  spmtaneoua  dislocation  have  been 
observed  at  the  lii[>,  and  many  of  tlieiii  with  a  frefjucney  that  has  not 
been  oliserved  at  utlier  joints.  The  weight  of  the  body  iti  walking  is 
a  factor  of  inu(;h  im[>ortance  and  constiintly  at  work,  the  effect  of 
which  is  well  shown  in  three  aises  reported  by  Liicke,*  in  which  the 

'  DvIaKarde,  St.  Bartholomew's  Hospitnl  Rt-ports,  186fl.  vol.  ii.  p.  183;  Sydiiev  Jnues, 
Lancet.  1SS4,  vol.  ii.  p.  870;  Rutiiunw,  St.  Pi-trrshurg  .\fecl.  Wwhfti.,  .Tuly  30, 1!^^:  CiraieUnK, 
Cciitrnlhlatt  fiir  Clitr..  ISfXI,  p.  -ill ;  KaiiiiiuTcr,  Mieliral  Record.  Miirdi  4,  1M!)3;  Flower, 
British  Metlieul  .I.mrnal,  .\ov.  2.  ISliri ;  Kniwiie.  Ibid.,  February  15.  ISIXi;  OstcnuBjer. 
Coiitnilblutt  fiir  Cliir..  Mav  U,  lSi)5;  Paci,  Arch.  Italian  de  Potliat.,  vol.  vii. 

'  Van  Wahl  and  KiK'.k  :  ■B<'rlin.  klili.  Woch.,  I8*J,  p.  4iW. 

'  Villeiicuvu:  Kev.  d'Orth.ip^-dip.  1S92,  p.  IHI. 

*  I.>ucke  :  Quoted  by  Forgue  and  Maubrac,  Luxation*  pathoIngiqooB,  Puris,  188«-,  p.  IS. 
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tlislitratinn  fullnuofl  I'linfliltif  chancres  in  ihc  sliape  of  tlie  fcniiiD^  aiul 
till'  .spinal  I'oliiimi.  'CIil'  [laticuts  were  ciiildnn  wlm,  at  hirtli  ami 
ilHi'iiiii;  iiilaiii'v,  .-^liuvvt'd  ixi  t-\^n  cjl'  tlislucatinii  ;  after  a  tinif  rliacliilic 
ohaiigos  wcurR'*!,  ilie  (li.spUicenieiit  apiM-arcd  ;  aiui  walking;  bia'aniu 
(iilliciilt.  Liicke  finiiui  a  inarkwl  luniliar  lordosis  and  anterior  curva- 
ture of  the  femurs  ;  the  troeliantcrs  were  disjilaced  far  backward,  an<l 
the  dislocation  was  evident,  ile  ihiHifrht  the  curvature  of  the  femurs 
■wa,--  tlie  primary  chatige,  and  tlie  loidnsis  ci)ii)|iensatory  of  it,  and  that 
the  dislocation  was  due  to  eliauffcs  in  the  acetaliiilam  folNiwing  the  con- 
ser|ucnt  pressure  at  an  unusual  jioint. 

Of  similar  character  are  those  csLses  in  which  the  dislociilion  lias 
taken  place  in  a  healthy  joint  in  conset|Uence  of'  the  proloi)|rt.d  tnain- 
tenauce  of  some  cxi'eptioiial  attitudi',  as  in  a  case  rejMirtcd  hy  Franks' 
of  a  t'liild  live  years  old,  who  had  liceu  coulined  to  the  bed  for  many 
months  by  an  arthritis  of  thi'  lift  liip,  ami  had  lain  upon  its  left  side 
with  tlie  knees  and  hips  Hexed,  and  the  rtglit  liip  adtlucted  ;  a  dorsid 
ilistoctition  t<Hik  place  without  pain  on  tlie  right  side.  Here  the  eon- 
tra<'ti(U)  of  the  niusch's  takes  the  place  of  the  weifrbt  of  the  ImkIv  in 
produeiiifi  the  dislocation  when  the  limb  is  lonjr  held  in  a  fa\oiiible 
attitiiilc,  and  many  exanqiles  of  this  eU'cct  have  liecn  reported  in  cas(?s 
in  wliicli  the  joint  was  the  .seat  of  an  arthritis,  as  in  acute  articular 
rheiimatisni.  or  in  continued  fevers,  typhni<l.  scarlatina,  in  which  n.su- 
aily  there  are  indications  ol'  iuHamniation  of  the  joint,  althoug!)  in 
Hinie  ca.ses  attention  was  first  called  to  the  joint  by  the  appcarani'c  of 
the  deformity.  As  the  individual  usually  lic^  with  the  tliitdi  flexed 
and  aildueti'il,  the  dislocalion  almost  alwiiys  takes  |)la<'e  backward  and 
upwani  ;  but  in  a  case  <ibscrved  by  ."^tronieycr,-  a  man  ciiilitemi  years 
old,  af('ecte<l  with  acute  articular  rheumatism,  especially  of  the  hip, 
during  the  entire  cour.se  of  which  he  hail  lain  on  his  side,  the  disloca- 
tion was  into  the  obtumtor  foramen. 

"  I'aralvtic "  or  "mvopalhic''  di. si  oration.*  of  the  hip,  those  in 
which  the  displaeenient  is  ertet'ted  l)y  the  unojipused  <'on(raction  <if  cer- 
tain muscles  or  grou|)s  of  nuis<'les,  whose  uutagoiiists  are  pandyzed, 
have  Ik'cu  most  fret|ueiuly  seen  as  a  c(iiise(|Uence  of  infantile  pandysis. 
As  has  been  shov\u  in  ('ha|iter  XXXVI.  they  were  formerly  con- 
founded with  conrreiiital  dishaiitions.  and  were  (irst  clearly  .separated 
from  them  by  Venu^uil,''  ami  afterward  studied  iti  detail  by  sonu-  of 
his  juipils,  esperialfy  Ki'cbis.*  When  tlu'  paralysis  involves  all  the 
muscles  of  the  hip  the  joint  becomes  lorise,  and  the  femur  may  l>e  dis- 
}>laced  and  replaced  at  will,  but  when  <uily  a  jiart  rd'  the  niiisclcs  are 
paralyzed  tlie  contniction  of  tlie  others  leads  to  a  i»ermanent  displace- 
ment. If  the  ]M)sterior  muscles  arc  paralyzed,  ami  the  adductors 
remain  in  good  condition,  the  dishwafion  is  dorsal  ;  if  the  adductors 
are  paralyzed  ami  the  glutei  remain  sound,  the  dislocation  is  forward 
upon  the  pubis.  One  of  the  cases  observed  by  licclus  may  be  taken 
as  a  good  e.xamplc  of  one  form  ;  a  child,  which  had  previotisly  been 


'  Frniilcs:  Loncpt,  1S«3,  vol.  ii.  p.  15. 

'  Htronipyi-r:  Ilniiiltiucli  lU-r  Cbir.,  1H44,  vul.  i.,  quuted  hy  Forgtic  und  Maubrac. 

»  Vonieii'il  :  Hull,  do  la  i^>c\(-tv  do  Chirnruie,  IHWi. 

*  Ktfcliis  :  Kivue  iv  Mt-d.  et  <'liir,,  1«78.  I>.  176. 
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Iiualtltv  and  well  foniiwl,  w:ih  att:u-ke<I  at  the  age  of  seven  years  with 
high  fever  an<i  a  ]):u':ily.si'<  whicli,  at  (irst  genenji,  Ix'canic  loeali/xHl  in 


the  ghitvi  iuid  till-  otlicr  (U'lvi-trociianteric  murtcles  ;  the  otiier  grou|>s, 

a  Wfll- 


i|(lnrt< 


if  the  thiirli 


recovered  llieir  activitv 


esiK'ciully  till-  aililiirtors  .it   the  thiffli 
marked  dorsal  di^lowitiitn  Inlldwi-d.' 

Ill  a  ease  rcpurted  by  Jinidt'ord,"  a  girl,  eigliteen  months  old,  tiic 
right  thigh  was  flexed  and  abdiieted  at  a  right  angle,  the  atlductors 
were  pandyzed,  the  glutei  and  tensor  vaginie  fenioris  sonnd.  The  head 
of  t lie  femur  eoidd  he  felt  in  the  groin  iijimi  tlie  snperior  nimn:s  of  the 
pubis  niulway  between  the  syjn|iby>is  and  t!iu  ;iiiteriiir  siqwrior  :«pine 
of  tlin  ilium.  Uedaetion  was  elTi'i'ted,  liu(  llie  tinib  remained  almost 
powerless. 

Tlie  eases  should  he  tn-aled  by  [)r<iin[it  reduction,  if  possiijle,  and 
the  maintenance  of  the  limb  in  an  attitude  that  opiKist-s  itHJiirreneo. 

In  three  casei  reported  by  Rost-r  '  in  I8M0.  at  tlie  Congress  held  at 
Strasbnrg.  the  j>araly-is  was  due  to  sjiinal  disease  ;  in  one  of  them  tiie 
])ati<'i(t  pnxhieed  the  dislocation  i>y  Hwinging  his  legs  Ibrwanl  while 
walkiiiir  with  erufehes  ;  in  the  other  two  tiie  disloeation  took  pUice  in 
beil  without  appreeiable  ratise. 

Tlie  limitation  of  the  pamlysis  to  one  group  of  mnscles  is  t<i  be 
cxplaine<l  by  the  fact  that  the  a<ldHetors  are  supplied  by  the  obturator 
nerve,  a  braiK^h  of  tlie  linnbar  plexus,  and  the  posterior  museles  by 
bniiiehes  of  the  siieral  plexus,  and  that  the  inedullarv  centre.s  of  these 
nerves  are  at  different  |«iiTits  in  tlie  eord,  that  of  the  ftirmer  being  at 
a  higher  point  than  the  other,  [)rol>ably  at  the  upper  part  of  the  lumbar' 
enlargement. 

ntsliirations  due  to  Jestnietion  of  the  bony  parts  of  the  joint  by 
tuberrular  iliscase  are  comparatively  eomunvn ;  their  eonsideration 
iK'liMriTs  rather  to  the  subjeet  of  disease  of  the  hi[i-i(>iiit. 

In  like  manner  the  eonsideration  of  those  dislocations  which  follow 
changes  in  the  Ixmes  prodiieeil  by  chronic  rlieutnatism  or  dry  arthriti:^ 
or  in  ataxia  belongs  to  works  upon  those  subjects.  The  altenitions  in 
the  sha|-M'  of  the  ixmes,  either  by  atrophy  ur  by  hypertrophv,  arft 
so  markeil  th;it  reduction  or  iiiaiutenanee  of  reduction  is  impossible. 
In  dry,  or  deforminir,  arthritis  not  unly  are  all  the  enlist itiUMit  p:irt.s  of 
the  joints  involved  in  the  changes,  lint  the  muscles  also  l>ecome  deg«'n- 
erated  ;  the  bones  are  nsiially  hy|M?rtrophied  by  outgrowths  at  the  bor- I 
ders  of  the  articular  siirfaires,  they  lose  their  articular  cartilage,  and  [ 
become  eroded  at  jMiints  of  contact.  The  changes  in  locomotor  ataxia 
are  charaeteriwd  by  early  and  iti[)id  atrophy  of  the  li<'ad  anil  neck  of 
the  femur  with  destruction  to  a  greater  or  less  extent  of  the  rim  of  the 
acetabulum.  Sometimes  dislocation  takes  place  abrujitly  with  well- 
marked  and  cliaracteristic  symptoms;  in  other  case.s  the  symptoms  arej 
more  like  those  of  fnicture  of  the  neck  t)f  the  femur,  the  foot  is  evertixl  i 
and  the  trochanter  raise<l,  but  the  movements  are  exceptionnllv  free] 
an<l   may  be  [lainles.s. 

'  >ivv  paper  by  Kiiri'WKki,  Arcli.  fiir  kliti,  (Kir..  1S8H,  vol.  xi.xi'ii.  p.  ;U<5 

*  nmilfiiril  :  B<islori  .Mi'iliail  ami  .Sureiciil  .foiiriinl,  I8R1,  vol.  cviii.  p.  73. 

•  RoscT  :  QuoU-d  by  Forguc  and  Miuilirac,  loe.  cit.,  p.  W. 


CHAPTER  LIV. 

DISLOCATIONS  OF  THE  KNEE. 

Forward — Backward — Lateral — Antcro-lateral — By  Rotation — Dislocation  of 
the  Semilunar  Cartilages — Congenital — Spontaneous  or  Pathological  Dis- 
locations. 

Anatomy. 

The  knee-joint  may  be  regarded  as  composed  of  two  joints,  of 
which  one  is  formed  by  the  patella  and  fcmnr,  tlie  otlier  by  the  femur 
and  tibia  ;  and  tlie  latter  is  comiHised  of  two  parts,  differing  somewhat 
from  eacli  otlier,  each  of  which  is  formed  by  one  of  the  condyles  of  tlie 
femur  and  the  corresponding  jwrtion  of  tlie  upper  .surface  of  the  tibia. 
The  condyles  of  the  femur  are  separated  from  eacli  otlier  by  the  inter- 
condylar notch,  and  between  the  condylar  surfaces  of  the  tibia  is  a 
depression  which  is  interrupted  in  the  centre  by  the  spine. 

The  ligaments  which  bind  tlie  femur  to  the  tibia  and  fibula  are  the 
external  and  internal  lateral,  the  posterior,  and  the  crucial.  The 
internal  lateral  ligament,  long  and  flat,  extends  from  the  internal 
tuberosity  of  the  femur  to  the  inner  side  of  the  shaft  of  the  tibia ;  the 
external  lateral,  more  rounded  and  cortl-like,  extends  from  the  exter- 
nal tuberosity  of  the  femur  to  the  head  of  the  fibula,  overlying  the 
ten(hin  of  the  iM>pliteus  al)ove  and  being  embraced  by  the  tendon  of  the 
biceps  below.  Tlie  short  external  latenil  ligament,  lying  somewhat 
more  deeply  and  posterior  to  the  other,  is  attached  above  to  the 
side  of  the  condyle  and  below  to  the  styloid  process  of  the  fibula.  The 
jwstcrior  ligament  is  attached  above  to  the  upper  part  of  the  intercon- 
dylar fossa  of  the  femur  and  below  to  the  posterior  margin  of  the 
head  of  the  tibia.  The  crucial  ligaments  extend  from  either  .side  of 
the  intercondylar  notch  to  the  depression  in  front  of  and  behind  the 
spine  of  the  tibia.  In  full  extension  of  the  knee  these  ligaments  are 
made  tense,  but  in  flexion  at  a  right  angle  the  lateral  ones,  especially 
the  external  lateral,  are  relaxed. 

The  semilunar  fibro-cartilagcs  are  intra-articular  .structures  attached 
to  the  head  of  the  tibia  at  their  outer  margins  and  ends  and  having 
frc(!  smooth  surfaces  above  and  below;  they  are  triangular  on  verticral 
section,  the  periplicral  border  being  thick,  the  central  thin  ;  as  they  are 
rings,  not  disks,  each  leaves  the  corresponding  condylar  surface  of  the 
tibia  uncovered  at  the  centre.  The  internal  one  is  semicircular,  and 
its  ends  are  attached  in  fnmt  of  and  behind  the  spine  of  the  tibia 
respectively  ;  the  external  one  is  nearly  a  complete  circle,  and  its  ends 
are  attached  to  titc  spine  of  the  tibia  lietween  those  of  the  internal  one, 
its  posterior  end  is  also  attache<l  to  the  inner  condyle  of  the  femur  in 
connection  with  the  posterior  crucial  ligitment.    The  external  cartilage 
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is  movable  upon  the  tibia,  this  freedom  of  motion  being  utilized  in  the 
outward  nit;ifiiiii  of  the  li'f;^  wfiicli  opcmips  at  the  »'iid  of  extension,  while 
the  interiKil  oiiu  is  uiorr  fixed  and  sitvcs  itiaijilv  to  rnaki-  a  more  c<m- 
cave  sur/iu'o  tor  articiihition  with  t!ic  iiitcrtial  condyle  of  tiie  femur. 
The  anterior  borders  of  tlie  two  cartilages  ari'  connected  together  by 
a  slight  transverse  band,  the  transverse  ligament ;  it  is  sometimes 
lacking. 

The  capsular  membrane  fills  the  gaps  between  the  ligaments  ;  and 
those  jHirtions  which  extend  from  eitlier  sitle  of  the  patella  to  the 
femur  and  tiliia  in  connection  with  the  vasti  muscles  and  the  fa.seia  lata 
are  called  the  lateral  ligaments. 

The  synovial  nieuibrane  extends  well  uj>  on  the  front  of  the  thigli, 
frequently  conuiiniiieatitig  with  a  bursa  utuler  the  ipiadriceps,  and 
invests  the  crucial  ligaments  by  a  rellei'tion  from  the  ]x»sterior  wall, 
lietwecn  the  tiliia  and  patella  it  rests  upon  a  mass  of  fiit,  forming  two 
lateral  InliU,  the  alar  ligaments,  and  si'uiliug  backward  from  its  niiddle 
another  fold,  the  lig-amentum  mueosuiu,  \vhi(rli  is  attaciicd  to  the  fmnt 
of  the  intercondylar  notch.  By  these  folds  and  the  crucial  ligaments 
the  joint  is  divided  into  tliree  more  or  less  freely  commimicating  com- 
])arttnents. 

Functionally,  tiie  f'enioro-fibial  joint  is  a  ginglyiiio-arthrodial,  its 
movements  being  effected  by  a  cotnbiuatiun  of  gliding,  rolling,  and 
rotation  of  the  boires  upon  each  other.  In  complete  extension  no  rota- 
tion is  pctssible,  but  as  the  knee  is  flexed  outward  rotation  appears  and 
increases,  reuchiug  21  degrees  at  rectangular  flexion  and  31  degrees  at 
flexion  ;5(t  degrees  within  a  right  angle.     (Mayer.) 

In  complete  extension  llie  [tatclla  rests  upon  the  U[>per  part  of  the 
trochlear  surface  of  the  feuiur,  and  as  flexion  is  made  it  moves  down- 
ward and  is  gradually  tiu'ned  outward  by  the  increasing  prominence  of 
the  internal  condyle,  so  that  at  the  last  it  rests  by  its  upper  and  outer 
fa<^et  on  the  front  of  the  external  condyle  and  by  its  inner  facet  against 
the  narrow  surfiuu'  of  the  ciutcr  margin  of  (he  internal  eiin<iylc.  A» 
the  movement  c)f  extension  approaches  its  limit  the  tibia  undergoes 
slight  outward  rotation  in  which  the  external  semilunar  cartilage  does 
not  participate,  that  is,  the  outer  condylar  surface  of  the  tibia  moves 
backward  under  tlie  fibro-cartilage  ;  corresjiondingly,  when  flexion  is 
begun  from  the  position  of  complete  extension  it  is  aceonipanicil  bv 
inwani  rotation  of  the  tibia.  The  licnitation  of  extension  is  ai1W'ti'<l 
by  the  j)osterior  and  lateral  lig.inn'uts,  that  <if' flexion  by  the  contact  of 
the  soft  parts  of  the  calf  and  ibigli  and  of  the  posterior  margin  of 
the  semilunar  c^irtilages  with  the  back  of  (he  condyles  of  the  fenuir. 
nisplacemeut  of  the  tibia  forward,  backward,  or  to  either  si<le  is  op- 
posed by  the  lateral  and  crucial  ligtnncnts. 


Statistics. 

Dislocjitions  of  the  kne^^  i)f  the  femoro-libial  juint.  are  rare,  con- 
stituting about  1  per  cent,  of  all  cjises.  They  are  divided  acconlint 
to  the  direction  in  which  the  tiliia  is  displaced  iuto/orwarf/,  fiackwtirif^ 
nnltriir/l,  :uu\  ("(("vn'(r(ii-.locat ions,  and  dislocations  bv  rotatiim.      Mai- 
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gaigne  made  additional  grmips  of  in  term  filiate  forms.  The  disloca- 
tion may  W.  roiiiplfte  or  iticoiii]iU'tt',  simple  or  compound.  A  tabdla- 
tion  wliiph  I  made  by  tiie  aid  of  the  references  to  ))eriodieal  literature 
in  the  Iniliw-CdUt/of/iw  of  tin'  •<ur;/con-(.!rncr<tr.i  Lihrari/  showed  tliat 
of  114  traumatic  cases  the  dislocation  was  forward  in  J>2,  backward 
in  .'14,  outward  in  21,  inward  in  4,  "  latcnd  "  in  l.and  by  rotation 
in;?.  In  '2.1  of  llicin  the  liislocation  was  com|M.>inid  ;  11  forward,  4 
backward,  (i  outward. 

I'lic  injury  is  very  rare  in  childiiood,  the  two  youngest  patients  in 
my  li.st  being  aged  ten  and  eleven  respectively  ;  it  is  of  exceptional 
gravity  because  of  the  size  of  tlie  joint,  becjuise  it  is  usually  caused  by 
great  violence,  and  lte<"ause  of  the  IVecjUcncy  with  whicSi  it  is  compound 
and  witli  which  the  })oplitcal  vessels  are  iujirrcd.  Amputation  lias  been 
resortc'd  lo  in  a  large  proportion  of  etises.  Siurullaneous  dislocation  . 
of  both  knees  has  been  observetl  in  a  few  cases. 


DISLOCATIONS  FORWARD. 

These  may  be  complete  or  incomplete,  simple  or  compound.  The 
complete  seem  to  be  very  niueh  rarer  than  the  incomplete;  the  com- 
p<jund  occur  in  an  e.vcepttonally  large  pro]iortioii,  over  21  per  cent, 
in  the  tabulation  just  given,  and  the  wound  is  habitually  made  by 
rupture  of  the  soft  parts  jKisteriorly  where  they  are  stretched 
across  the  projecting  ecmdyles  of  the  femitr  in  liyperexteusion  of 
the  leg. 

The  cause  may  Ih'  either  hyperextension  of  the  leg,  or  violence 
reeeivcil  upon  the  front  of  the  thigh  or  the  back  of  the  leg  near  the 
knee.  The  former  ap|M'ars  to  he  much  the  more  common  ;  in  it  the 
tibia  turns  upon  its  anterior  margin  as  a  centre,  ]mtfing  the  posterior, 
lateral,  and  ci'ucial  ligaineut!-  iijion  the  stretch,  and  after  their  rupture 
it  glides  forward  along  the  cundylcs,  or  the  condyles  slide  backward 
along  it.  The  liy|iercxtcnsioit  may  be  (trnduced  by  a  force  ajiplied  to 
the  back  of  the  leg  or  foot,  or,  more  comtnoidy,  by  the  propttl.-.ion  of 
the  trunk  and  thigh  while  the  leg  is  hehi  stationary  and  upright  ; 
thus,  a  man  running  down  a  hill  ste|is  into  a  hole,  the  leg  entering  to 
its  tippi'r  third,  and  falls  forward.  In  a  case  of  my  own  the  patient, 
a  large  heavy  man,  was  -standing  in  an  elevatfir  which  was  su<U 
detdy  stoppeil  whih'  descending  rapidly;  he  received  the  dislocation 
without  fJiUingor  being  struck,  apparently  by  hyperextension  of  the 
knee.  The  tibia  overrode  the  femur  one  an<l  a  half  inches.  The 
other  cau.'*e,  tlirect  violence,  may  act  upon  the  front  of  the  knee  while 
the  leg   is  either  extcndc<l  or  partly   flexed.     In  another  set  of  eases, 

of  which  I  have  met  with   the  n rds  of  four  examjiles,  the  mode  of 

production  is  not  clear  ;  (he  ]>atienls  were  caught  in  rapidly  revolving 
wheels  or  shafts  and  whirled  around  many  times,  the  bo<ly  passing  at 
some  part  of  its  course  through  a  narrow  sjNiee  ;  in  three  of  these  eases 
both  knees  were  dislocated,  in  two  of  them  one  dislocation  being  for- 
ward, the  other  backward,  and  in  the  third  one  dislociition  was  forward 
and  the  other  inward. 

In  a  ease  of  my  own  in  which  the  patient  was  similarly  caught  b-^ 
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a  sliaft  he  was  \vp<lf;c'<l  ajriiinst  tin-  ooilinp;,  but  not  carried  tlirotigh, 
rfoi'ivitijj  fiirwiini  tiislocaliun?!  of  l>utli  km-os,  one  c<)ni]xjiin»l  on  tlie 
inner  side  wiili  fM[itti!v  ui'  all  tlu'  iiitoniai  liuiiistriiig  tniLsclcs  tlirmiph 
tlii'ir  Hcsliy  |tart.s  wi'Il  alxtve  the  joint.  He  made  a  j;<)<iil  r<H3overv,  bill 
fight  niwntlis  later  paralysis  of  the  external  popliteal  group  |H.Tsit>t«l 
on  one  si<io,  and  eontrol  of  the  knee  was  defective  on  the  side  on  which 
the  muscles  had  been  torn.  With  the  aid  of  a  brace  for  that  knee  and 
u  nibiier  muscle  for  tlic  paralyzed  anterior  tibial  group  he  was  able  to 
walk  and  work. 

In  a  case  reported  by  Cotton  '  the  ligaments  of  the  joint  had  gradu- 
ally grown  so  weak  liiat  the  knees  ijent  backward  ;  as  the  patient  got 
out  of  bed  one  morning  a  coni|X)iind  dislocation,  with  rupture  of  the 
popliteal  artery,  was  produced. 

Pathology.  In  the  incomplete  form,  that  in  which  the  up|>er  articu- 
lar surface  of  the  tibia  is  .still  in  contact  by  its  ixisterior  portion  witii 
the  inferior  surface  of  the  eimdyles,  the  injury  to  the  ligaments  and 
other  soft  parts  a|)|»ears  to  be  slight;  in  the  only  autopsy,  one  rejMjrted 
by  De.sormeaux,*  the  anterior  crucial  ligament  alone  was  torn,  and  that 
only  in  part.  In  the  complete  form,  im  the  other  hand,  the  injuries 
are  very  extensive  ;  one  or  both  lateral  ligaments,  one  or  ijoth  crucial, 
the  posterior,  and  the  lateral  ligjiiiu'iits  of  the  |uttellu  are  completely 
rujitured  or  widely  torn.  The  posterior  museh^s,  the  biceps,  g!i.stii.>ciic- 
mills,  )»opliteiis,  even  the  soleus  and  vastus  iutertuis  are  lacerate*!  or 
divided  ;  the  interna!  and  external  po|>liteal  nerves  may  be  torn  or 
hreiised,  the  popliteal  artery  and  vein  ruptureil,  the  skin  of  the  poplit- 
eal space  torn  throiiirh,  Sometimi's  the  ligaments  are  rnj)tLiri'<!,  some- 
times they  are  torn  from  the  femirr,  perhaps  bringing  with  them 
jxirtions  of  the  lione  ;  the  [irotrtidiug  condyles  apjK^ar  sometimes  as  if 
they  had  been  cleaned  with  a  knife.  The  overriding  of  the  tibia  and 
fenmr  may  amount  to  two  or  even  tliree  inches;  in  Mayo's'  it  was  said 
to  be  fully  four  inches. 

The  injuries  to  the  |)ri])litea!  ai-tery  are  of  exceptional  interest  and 
impiii'tance.  Its  iuni.'r  and  middle  coats  may  be  torn  completely  acro.s."? 
(.Vnnand.'ilc,  Cotton,  Kniehynieki,'  Lowe,''  two  cases,  N'evers,"  and 
Stewart  and  Turner,  ijuuted  by  Spilltnanu  ;  in  most  of  them  the  dislo- 
cation was  compound);  or,  as  in  a  case  examined  by  Malgaigne,  there 
may  be  several  small  rents  at  athenmiatoiis,  calcareous  points.  The 
artery  may  be  simply  compresKnl  and  remain  competent  to  perform  its 
functions  when  the  pressure  is  removed  (I>avis.' Hixon  ").  or  it  may 
be  so  bruised  that  a  thromlius  will  snbsei[uently  form  (ISrittain).  The 
popliteal  vein  ap[»ears  from  the  re|>orts  to  have  btrn  less  frcfpientlv 
torn,  but  when  bruisc<l  it  also  may  become  occupied  by  a  throntbus. 
It  .seems  probable  that  in  the  ca-ses  in  wirich  gangrene  followed  the 
vein  as  well  as  the  artery  was  injured.     Tlie  opportunities  for  direct 

'  Cotton  :  Proccodirigs  nf  llii-  CniunTlirnt  Medii'Hl  .Sijciety,  ISSO,  vol.  ii.  p.  54. 

I  '  Dosornientix:  Bull,  lie  In  Soc.  dc.  Chirurgie,  1853,  vol.  iii.  p.  387. 

I  •  Cooper  :  Loc.  cit..  p.  1K7. 

t  *  Kiiichynii-ki  :  AUr.  W'icnpr  inril.  Zi'iftiiiK,  1873.   vol.  xviii.  p.  155.                        ^H 

I  '  I.dwe:  St.  BnrtliolomuwV  Hospital  Ki-p<>rt«,  ISGf),  vol.  v.  \i.SO.                               ^H 

I  •  Vpvers:   Ijjnrpt.  is<l!i.  vol.  ii.  p.  .",J2.                                                                                     ^| 

I  '  r>avU:  PliiliKU-lpliiii  Mwlirsl  Tlmpfl,  IS76  77.  vol.  vii.  p.  270.                                  B 

I  *  Hixou:  Nortli  Ainvrican  M)-iIic'u-Chirur|;lc»l  Iteview,  ItCiS,  vol.  ii.  p.  78.             ^| 


PLATE    XXXI. 


Fig,  1.— Anterior  disloculion   of  the   Knee. 


Fig.  a.— Posterior  dislocation  of  the  Knee. 
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examination  after  dcatii  or  nmpiitatiun  liavc  been  nnnicroiis  ;  among 
the  re|)ort.s  may  in-  meiilionc<l  tlii>.-ie  by  Afalgnig-iie',  Vulkniann,'  Aibi-rt,^ 
Birivett/  Aniiandalt',*  Brittain,"  Madelnng,"  Sjiilhiiann,"  and  Lowe, 
al.K>vc  quoted. 

Symptoms.  Tlic  log  ja  usually  in  almost  (•«iiii|»!(t('  extension,  and 
when  viewed  from  the  side  it  i.n  seen  tu  lie  in  a  ptatie  iiKire  or  less  ante- 
rior to  that  of  ttie  thigh,  aeoor<ling  :is  the  dislueMtiuii  is  comjilete  or 
incomplete;  it  may  be  hy[>pre.\tenile<l  ur  partly  Jlexed.  and  uiav  be 
rotated  in  either  direetiun.  The  outlines  of  tlie  prujucting  condyles 
can  be  seen  and  felt  in  the  pcjpliteal  space,  and  alntve  the  tibia  in  front 
lies  the  patella,  more  or  less  horizontal  and  freely  movable,  and  the 
sUin  above  it  shows  marked  transverse  folds;  the  Hat  articular  surface 
of  ihe  tibia  <'an  be  felt  on  each  siile  of  the  liininicnliim  [latella.  In 
the  inconi]ilcle  form  tlic  dcfui-mity  is  less  marked,  and  the  diagnosis 
may  be  ditlicidt  if  the  region  is  swollen. 

The  limb  may  be  li.xed  in  its  position,  or  it  may  be  movable  in  any 
direction,  hypere.xtension,  flexion  to  u  I'ight  angle,  or  laterally. 

If  the  skin  is  broken  the  rt-nt  is  transverse  and  posterior,  and 
throngh  it  one  or  Iwth  etiiidyles  may  project,  or  the  linger  can  l)e 
readily  pas.sed  into  (he  j<iin(.    The 


main  vessels  and  the  internal  pop- 
liteal nerve  commonlv  lie  in   the 


Fio.  327. 
Patella 


FrtrrnrtJ  rmtdylr  of  f^mur 
Anterior  dislocation  ofttie  Icnee. 


intercondylar    notch,     and    may 
sometime.'*  be  plaiidy  visible. 

Injury  lo,  or  comjn-ession  of, 
the  artery  is  shown  by  the  loss  of 
j)ulsatiim  in  the  arteries  of  the 
foot  and  ankle ;  injnry  to  the 
nerve  by  loss  of  .sen.sjition  or 
numbness,  and,  later,  by  changes 
due  to  defective  nutiilion  of  tlie  timb  and  by  pain,  sometimes  severe. 

The  course  after  injury  to  the  artery  is  well  showii  in  the  report  iif 
Annandale's  ca.se,  that  after  injm-y  to  the  nerve  in  Le  Dentn's." 
Annandale's  fmtient  complained  that  the  foot  felt  cold,  but  sensation 
in  the  toes  was  normal  ;  the  dislocation  was  easily  reduced,  and  the 
]>atient  did  well  tor  a  week  ;  then  it  was  noticci!  that  the  foot  was  livid 
and  cold.  Two  d;iys  later  blebs  liad  a[>|)eni'ed  U|ion  it,  and  the  rliscol- 
oration  had  a<lvanccd  it|i<iu  the  leg;  three  days  later  the  sigirs  of  gan- 
grene were  marked,  and  the  limb  was  then  am|>utated  above  the  knee. 
The  inner  and  mitldle  coats  of  the  popliteal  artery,  which  were  ather- 
omatous, were  torn  about  an  inch  above  its  bifurcation,  and  curled 
inward  ;  the  vessel  was  |>lugged  by  a  firnj  clot. 

Le  Dentil's  patient,  a  man  twenty-seven  year*  old,  was  canght  in 
the   belt  of  machinery  and  whirled  around  rapidly,  his  legs  striking 


'   Vrilkniiitiii :   Bi'itrattc  r.iir  riiir..  p.  119. 

'  AllHTt :  Wiinir  nicd.  Pressc,  IX?2.  '  Birkett :  L»ncct,  1H50,  vol.  ii.  p.  703. 

•  Aniinn'lnlc :  lancet.  1881.  vol.  ii.  p.  90,1. 

»  Rriltnin  :  Loniliin  Medical  CJaxt'tte,  1M36,  vol.  xvtH.  p.  TUT. 

•  Mailcltiiie :   llcrliii   klin.  WiM-tiiMischrift,  1873. 

'  .Spilliuiinu :  Hict.  i-ncvclop.  ili-s  Sc.  MM.,  art.  Oenon,  p.  800. 

•  Lu  Dentil :   Hull,  de  In  S..r  ■!.•  CliinirKie,  18a0,  p.  591. 
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each  tiiiip  against  tlio  itiliag ;  lie  receive*]  a  complete  dislocation  for-^| 
ward  of  the  right  knee,  and  a  o<)ni]>iete  backward  dislocatiun  of  the^| 
left  one  ;  tlie  latter  was  rediieed  inunecliatcly,  the  former  on  the  next^^ 
day.     On  the  iiiiieteeiith  day  the  jiatieiit  comiilaincd  of  sharji  pain  in 
Imtli  lejjs,  aii<l  on  exarniiiation  an  e.seliar  as  large  as  a  lifty-ecut  piece 
was  found  on  the  left  calf,  ami  another  over  the  riplit  tendo  Achillis!;^! 
the  former  heid(Hl  promptly,  the  latter  increased,  and  part  of  the  tendoa-^| 
slonghe*].     The  pain  lieearue  very  severe  in  the  right  leg,  it  was  neu-^^ 
ralgic  in   character,  a  sciisiition  of  numbness  with  darting  pain  in  the 
foot  and  sometimes  in  the  leg,  recurring  especially  at  night.      It  j>er 
sisted   until    the  (hirty-til'th   day,  and   returned  a   week  later.      On  the 
forty-fifth  day  another  eschar  appeared    on  the  sole  of  the  right  foot 
opjiu.site  to  the  head  of  the  first  metatarsal   hone.     Sensation,   which 
had  |)reviously  been  dulled  in  front,  was  now  entirely  lout  tiironghoiit 
the  right  leg,   except   in   the  region   sujtplied  by  the  long  sapheiious^^ 
nerve.     Four  days  hiter  the  |):itir  ceased,  and  the  eschars  began  to  heal.  ^U 
Seven  mouths  after  the  accident  the  ]iatient  returned  to  the   hospital ;  ^' 
there  was  considerable  atrophy  of  the  right   leg,  loss  of  jwwer  iu  the 
muscles  that  move  the  foot  and  toes,  an<l  sotne  stitl'ness  at  the  ankle. 
Tile  movements  of  both  knees  were  normal,  and  tlic  ligaments  ajipcared 
to  have  reunited  solidly.     The  patient  ltm[)ed  in  walking,  but  the  limp 
Avas  due  solely  to  the  atropliy  of  t!ie  muscles  an<l  to  the  j)ersistence  oa 
the  outer  side  of  the  sole  of  t\\v  right  foot  of  one  of  the  three  idcera' 
tions  that  had  a|)pfare<l  upon  the  font  and  heel.     The  trophic  troubles 
were  attributed  to  a  neuritis  of  the  [)opliteaI  nerves  occasioned  by  their 
laceration  or  bruising  at  the  time  of  the  aeeident. 

Paralysis  of  the  muscles  of  (he  outer  side  of  the  1^  ha.s  been  olt' 
.served  in  tiiree  other  <'uses,  Brand,  Unruh,  and  I'oinsot,'  in  one  of 
wlit<-li,  however  (Brand),  the  fibula  had  Ihh'u   broken  at  its  iip|H;r  end. 

Ot'  the  eoinpouud  eases,  sev<.'ral  recoverc<l  with  good  use  of  the 
limli ;  in  others,  amputntion  or  excision  of  the  Joint  was  done. 

The  prognosis  is  grave  in  the  compound  esises  and  in  those  in  whictf 
the  artery  has  been  injured,  and  it  is  not  verv  favoralile  even  in  the 
simpler  ones.  It  nui<i  be  n'nieml)ercd  that  gangrene  mav  «lelav  its 
a[tpeanui(V  until  llii;  sec^ond  or  even  the  third  week,  and  that  even  in 
.some  sira])Ie  eases  which  have  done  well  for  a  week  or  two  suj)puratioti 
of  the  joint  has  idtimately  occurred.  Even  after  .simple  dislocations 
that  have  done  well  there  is  ordinarily  .some  limitation  of  the  move- 
ments of  the  joint. 

Treatment.  Reduction  is  easy  by  tnietion  and  c()aptati<»n  of  the  ends 
of  the  bones  ;  ordinarily,  no  more  force  is  reipiired  in  the  traction  than 
an  assistant  can  make  with  his  hands.  Fleximi  of  (he  knee  to  nn 
acute  angle  iuis  proved  successful.  The  suggestion  that  the  leg  .should 
be  hyperextended,  and  the  head  of  the  tibia  then  j)ressed  directly  down- 
ward, is  a  ilangerous  one,  beesinse  of  the  ehiinee  of  injury  to  the  IXH»- 
liti'al  vessels. 

The  rule  of  conduct  in  the  presence  of  compound  disloesitions,  and 
of  those  in  which  there  is  evidence  of  injury  to  the  popliteal  arterv, 
has  been  the  subject  of  recent  diseussiim.     Seveml  comjH>un<l  disloca- 
■  Poiiisot:  Translation  of  Uiimilton,  p.  1142. 
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lions  in  wliioh  tho  urtcrv  was  iiitart  have  recovered,  and  even  witli  full 
8iil),serjin;tU  use  of  tlie  joint,  and  1  Ijclieve  tiiat  the  conservation  of  the 
liiidi  under  snch  eircurnstaiiees  should  be  attempted. 

The  same  rule  should  be  follmveil  in  rase  of  arrest  of  pulsation  in 
the  distal  arteries;  that  is,  the  stirgeoii  shoultl  wait  nutil  it  has  Ijceonie 
evident  that  the  vitality  vi'  the  litub  is  lost.  It"  the  frant^rene  is  drv 
little  is  to  he  feared  fruui  ilelav,  but  if  the  limb  becomes  swollen  and 
discolort'd,  with  loss  of  seiisatiun,  indieatiuf:  arterial  siipplv- and  veimus 
obstruction,  delay  is  more  danp'rous  and  the  I'urniation  of  a  line  of 
demarcation  cannot  be  safely  awaited. 


r 


DISLOCATIONS  BACKWARD. 

These  may  be  complete  or  incomjilete  ;  in  the  former  the  head  of 
the  tibia  is  ilisplaced  liackwaril  ami  upward  behintl  the  condyles;  in 
tiie  latter  it  still  remains  partly  in  contact  by  its  upper  surface  with 
the  condyles. 

The  coninion  cause  is  direct  violence  received  U(H)n  the  iippcrend  of 
the  tibia  in  front,  or  upon  the  lower  eiul  of  the  fcninr  behind,  liut  in 
some  C4ises  the  iipidicatiou  of  the  force  is  niori'  indirect,  as  when  the 
body  anil  thigh  are  forced  forwar<l  while  the  leg  is  held.  In  four  cases 
the  patients  were  catight  in  machinery  and  whirled  around  ;  and  in 
one  ca.se  a  boy,  eleven  years  old,  siitt'crefl  a  couipoiutd  dislocation  by 
having  hi.s  leg  eaugiit   between   tlie  sjiokcs  of  a   wagnn-whcel. 

Pathology.  The  posleriitr  ligament  is  torn,  and  usually  oui'  «ir  both 
of  the  latend  ligameuis  ;  in  a  case  nf  cimiplete  disiiM-atiuti  with  rupture 
of  the  popliteal  artery  (fpioted  by  Malgaigne  ')  in  which  Kobert  resorted 
to  ampulatitm,  all  the  ligaments  were  intact  e.vcept  for  lw«i  rents,  each 
three  centimetres  long,  in  the  [losterior  portion  of  the  capside  through 
which  the  tibia  protruded.  It  seems  likely  thai  the  crucial  ligtuuents*, 
or  nt  least  the  jiosterinr  one,  must  also  be  ruptured.  The  nuiscles 
Mhicli  bound  the  popliteal  space  have  been  reporteil  uutorn,  but  widely 
iutiltnited  with  bloiHl  ;  and  in  other  cases  one  or  both  heads  of  the 
gastnH'ueniius  and  the  pii)>litciis  have  been  torn.  The  !>eniihnmr 
cartilages  mav  be  in  jiart  <letac!ied  or  otherwise  injured.  In  a  ease 
n-])ort<'il  bv  Vast*  a  pnrfiipu  of  the  tubercle  of  the  tibia  had  been 
torn  oil"  by  the  stniin  upon  tlu'  liganu>ntiun  patcllie.  The  |iopliteal 
ves.eel.s,  Ijolh  artery  and  vein,  are  sometimes  completely  torn  across, 
and  sometimes  only  the  inner  and  middle  coats  of  the  artery  are  torn, 
an  injury  the  consequences  of  which  may  easily  be  as  serious  as  those 
of  complete  rupture.  This  injury  is  j>roduced  by  the  forcible  stretch- 
ing of  the  vessels  across  the  sharp  jxisterior  margin  of  the  head  of 
the  tibia. 

The  patella  may  be  drawn  directly  downward  so  as  to  lie  below  its 
normal  position,  or  it  may  be  disjdaecd  outward  to  the  side  of  the  con- 
dyle. In  a  case  n-portwl  by  Fitzgerald'  the  patella  was  broken  into 
Sf'vcnil  pieces,  and  the  joint  was  opened  at  the  end  of  a  fortnight  by 
the  sloughiug  id"  the  overlying  skin.     The  injury  was  eaiL-^ed   by  the 

'  MalRHiKiK"  IxK'.  cit.,  p.  ni.5.  »  Vast :  Hull.  lU-  In  .Soc.  de  Chirurgie,  18T7,  p.  088. 

*  Fitzgcrtld  :  Australian  Medical  Journal,  IHti'i,  p.  5!H. 
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fall  of  a  Iicavy  cas«  upon  the  fmnt  nC  the  knoo.  The  joint  Riippuratrar 
but  till'  patient  rei-ovcrod  without  untiro  Iuh.h  ol'  mobility. 

As  (•<implic:itinii-i,  frartiirv  of  llu'  lemur  above  the  coiulyles,  Tcistnt.' 
and  fracture  of  the  tibia  just  below  the  knee,  A<ianis,"  have  lw*<?n  re- 
porteil ;  aUo  ruptnre  of  the  tendon  of  the  quadriceps  femoris,  Walsh- 
man,^  Los.sen.* 

Symptoms.  The  leg  is  nsnally  hyperextcniled  njwn  the  thigh,  the 
antero-poistcrior  diameter  of  tin-  knee  notably  ineivas«'d,  (he  head  of 
the  tibia  placed  beiiind  its  usual  posilion,  and,  in  the  eomplete  tlislocsi- 
tions,  also  above  the  level  of  the  lower  snrfaee  of  the  eondyles  of  the 
femur.  The  leg  may  also  be  deviated  somewhat  to  either  side,  and 
exceptionally  it  may  be  tiexed.  The  head  of  the  tibia  can  be  felt  in 
the  po|>liteal  simee.  and  a  marki-d  depirssion  exists  below  the  con<lyle.'S 
of  tile  femur  in  front.  The  patella  may  lie  agiiinst  the  front  part  of 
the  under  surface  <>1'  (he  condyles,  or  may  be  disjihu-ed  to  the  outer 
side,  or  mtattMl  upon  its  axis.  Tlie  amount  of  shortening  is  .slight  in 
the  incomplete  form  ;  in  the  complete  ibrni  it.  may  be  one  or  two  inches^. 

Pressure  ii|inn  or  rntitiire  of  the  jxipliteal  artery  is  nianifesteil  by 
absence  of  ptilsalion  in  the  jM)sterior  tii)ial  and  dorsdis  |>edis  arteries, 
and   may  result  in  gaugreiic  of  (lie  limb. 

'J'lie  diagnosis  is  not  dlHieiilt ;  aii<l  as  redmrtion  is  usually  easy  the 
prognoses  in  simple,  iineoiujilicated  cases  is  good;  but  attention  f^hoidd 
always  be  paid  to  the  pres«.'nce  or  absence  <if  ]iuls;i(ion  in  the  distal 
branches  of  the  artery,  both  before  and  after  rtHhictioii. 

In  some  rcjiorti'd  ea'-cs  in  which  the  tlisloeatioii  lias  reniaincd  itnre- 
(bieed,  the  patient  has  had  good  use  of  the  limb.  Two  such  are  the 
cases  of  Bagnall-<  Jakeley  '  aud  Kan-wski.''  The  former's  patient  \^^ls 
a  man,  seventy-year-'  old,  who  had  di-loeated  his  left  knee  at  the  age 
of  nine  mouths ;  he  had  always  ni.nde  full  usi>  of  tlie  limli,  and  had 
earned  his  living  .-is  a  briekmaker.  .\  false  joint  had  formed  between 
the  feiiinr  and  tibia,  which  permitted  10  degrees  of  Uexion.  The  fiMit 
and  leg  were  normally  c|evi'lo|ied  ;  the  thigh  liad  an  abnormal  anterior 
curvature.  The  patella  riiold  not  be  rei'ognized,  and  was  thought  to 
have  lui'ome  united  with  the  tetnin-.  The  ditrerent  prorninenceft  of 
the  lower  entl  of  the  femur  were  absolutelv  suln'Utaneou.s  and  seemeil 
ready  to  p^rf^u'atc  the  skin,  but  there  wa.s  no  trace  of  piwiou.s  iileera- 
tion. 

Karewski's  patient  was  a  servant  girl,  tliir(y-two  years  ohl,  who-«e 
dislocation  had  existeil  (or  more  than  sixteen  years.  The  right  limb 
presented  a  typical  di-loeatiou  backward,  and  when  viewe<l  from 
Ijehind  looked  like  a  gemi  reeurvatum,  while  when  seen  from  in  fnnit 
anti  the  .side  the  thigh  overhung  (be  leg  to  a  certain  extent.  The 
muscles  of  the  calf  were  somewhat  atrojiliied  ;  the  nervcH  and  vessels 
stretched  above  the  tibia  like  tense  cords.  The  growth  of  the  bones  had 
been  materially  atrccte<l.  the  tibia  being  three  centitiietres  shorter  than 
the  other,  and  also  thinner;  while  the  femur  wa.s  lengthenetl  by  thn-e 

I^incet,  1891,  vol.  ii.  p.  HU6. 
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'  TMtut:  Bordcaiix  Mf'iiical.  IsT-l.  '  Adams: 

•  WHlshmaii :  Quoto<l  hv  CnoiHT.  Iw.  rit.,  p.  190. 

•  Lossfii  :  Di'iilsrhe  I'liiiiirtiic.  Lief.  (i5,  p.  lIU 
»  itncii»ll-rhilcrlc,r  :  l-iiiuct.  iss-'.  vnl.  i.  p.  ->.i. 

•  KareWNki :  Arch,  fur  klin.  t'liir.,  1SH6,  vol.  xxxiii. 
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or  four  centimetres.  The  overriding  of  the  tibia  and  femur  was  four 
oontimetres.  Flexion  and  extension  were  normal,  both  actively  and 
passively,  and  although  there  was  much  lateral  mobility  the  functions 
of  the  limb  were  admirably  jierfornied.  Pain  was  felt  only  after  excep- 
tional use. 

In  Lossen's  case,  in  which  reduction  was  attempte<l  at  the  end  of 
six  weeks  and  failed,  the  {witient  finally  walked  well ;  extension  was 
complete ;  flexion  to  a  right  angle.  The  rupture  of  the  external  lat- 
eral ligament  resulted  in  the  production  of  a  genu  varum. 

Treatment.  Reduction,  which  is  usually  easy,  has  been  effected  by 
traction  with  coajrtative  pressure  upon  the  adjoining  ends  of  the  femur 
and  tibia  and  flexion  of  the  knee  and  hip.  In  some  cases  flexion 
alone  has  been  sufficient.  . 

Spence'  successfully  treated  an  irretlucible  dislocation  by  open 
arthrotomy.  The  patient  was  a  man,  sixty  years  old,  who  had  received 
the  dislocation  March  15,  1876,  two  days  before  admission  to  the  hos- 
j)itJiI.  After  a  failure  to  reduce  under  ana;sthesia,  continuous  traction 
with  a  weight  of  sixteen  pounds  was  made  for  three  days,  and  then  a 
sec(md  unsuccessful  attempt  was  made.  March  22d,  tractioji  with 
pulleys  having  also  failed,  the  joint  was  opened  by  a  curved  incision 
below  the  patella;  it  was  found  filled  \vith  clots,  the  internal  lateral 
ligament  broken,  an<l  the  posterior  part  of  the  internal  semihniar  car- 
tilage; displaced.  After  division  of  the  external  lateral  ligament  and 
the  tendons  of  the  hamstring  muscles,  the  dislocation  was  easily 
reduced.  The  wound  was  drained  and  dressed  antiscptically,  the  limb 
))laced  on  a  long  posterior  splint,  and  continuous  traction  made  with  a 
weight  of  eight  ])ounds.  As  the  lower  end  of  the  femur  tended  to 
project  anteriorly,  pressure  was  made  upon  it  in  front.  The  traction 
was  maintained  until  June  15th,  and  when  the  patient  was  last  seen, 
September  13th,  the  limb  promised  to  be  very  useful. 

In  compound  flislocations,  and  in  tho,se  complicated  by  injury  to  the 
main  vessiils  and  nerves,  tlie  principles  of  treatment  are  the  same  as  in 
dislocations  forward. 

LATERAL   DISLOCATIONS. 

Lateral  dislocation,  more  rare  than  either  of  the  preceding  varieties, 
may  be  outward  or  inward,  complete  or  incomplete,  simple  or  com- 
pound. The  outward  form  is  more  common  than  the  inward.  The 
term  snhhi.rdtion  has  been  applied  to  those  cases  in  whicli  the  displace- 
ment is  slight. 

1.  Outward  Dislocations. 

Of  the  complete  form  of  this  dislocation  Malgaigne  could  find  only 
one  reoorilcd  case,  and  that  a  doubtful  one ;  but,  since  the  publication 
of  his  work,  von  I'itlia-  has  reported  two  cases  in  which  the  disloca- 
tion was  nearly,  jM-rhaps  (piite,  complete;  Hughes'  has  since  published 
a  third,  and   AIcKenzie '  a  fourth.     Von  Pitha's  first  patient  was  a 

'  S|>iMicr :  Laiiri't,  ISTH.  vol.  ii.  p.  534. 

»  Hitliii  ami  Ilillroth  :  Chimntio,  vol.  iv.,  part  2,  B.,  p.  258. 

■1  Hiiclifs:  Lancet.  IS80,  vol.  ii.  p.  974. 

*  McKvnzic  :  Cuimdian  Practitioner,  Januar}*,  1893. 


774 


DISLOCATIONS. 


young  WDiiian  wIik.  wliilc  carrying  a  heavy  basket  on   lier  back,  sud- 
denly dotiUIed  iiji  iindor  it.     The  riglit  tibia  was  so  completely  di.slo- 


eateii  outward  that  ilr*  entire 


'PI' 


•r  artieidar  surface  stood  out  free,  so 


tliut  von  Pitlia  could  easily  lay  lour  fingers  upon   it.     The  skin  \v«.s 
tightlv 


'Otiilv  streU'hed 


rlieuhi 


rtii 
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k'er  ine  anieuiar  suriace,  and  was  con- 
tinuous at  a  sharp  angle  with  that  of  tlie  .side  of  the  thigii ;  the  edge 
of  the  tibia  threatened  to  cut  through  the  tense,  thin  skin,  and  in  like 
manner  the  internal  con<lyle  of  the  femur  projected  aiiruptly  over  the 
leg.  Tlie  iialclla  was  (]is[itaeed  outward,  and  was  placed  obliquely, 
almost  transversely.  Kc<luction  was  extraordinarily  easy.  The  reac- 
tion was  sfi  slight  that  the  patient  lei't  the  hospital  on  the  next  ilay. 

His  second  patient  was  a  robu.st  young  man  who  received  his  injury 
by  .springing  to  the  sidewalk  from  an  overturning  wagon;  the  symp- 
toms wei-e  similar,  reduction  easy.  Mughes's  and  Mt^Kenzie's  coses 
were  also  similar  in  a[)|R'arance  and  ease  of  reduction.  Hughes's 
patient  died  promjitly;  McKenzie's  recovered. 

In  the  incomplete  form  only  a  part  of  the  head  of  the  tibia,  usually 
all  the  outer  half,  projects  beyond  the  side  of  the  external  condyle  «ti" 
the  femur. 

Tlie  eommoncit  c^iuse  is  outward  flexion  of  the  knee,  abduction,  pro- 
<luced  by  a  fail  upon  the  foot  or  by  the  pressure  of  a  heavy  weight  uik»ji 
the  poslerior,  or  by  a  blow  iipou  the  outer,  side  of  the  knee;  in  tin- lat- 
ter case  the  blow  i.s  probably  received  upon  tlie  lower  end  of  the  femur 
and  not  n()on  the  tibia.  A  rarer  C4iuse  is  direct  violence  acting  trans- 
versely u|)on  the  outer  side  of  tlie  lower  end  of  the  femur  or  the  inner 
side  of  the  head  of  the  tibia  without  causing  lateral  inflection  (Annan- 
dale).  The  mode  of  j>rudu(vtion  appears  to  be  rupture  of  the  internal 
lateral  and  jierliaps  of  the  erncial  ligaments  by  abduclion  of  the  leg, 
followed  by  the  lateral  gliding  of  lire  articular  siu'laces. 

Tile  nniy  refKirts  of  direct  examination  of  the  injure<l  joint  arc  tur- 
nished  by  Hargrave'  and  Bonn,  ipioted  by  Malg-aigne,  and  by  WelLs.' 
Hargrave's  patient  died  on  (he  fifty -tliird  dav,  after  sujipunition  of  tlie 
jiiint;  (he  intenial  lateral  ligament  was  <'onipletcly  rujitured,  the  exter- 
nal partly  torn  ;  the  anterior  crucial  torn  across,  the  jiustcrior  eriieial 
and  the  ligiiiuents  of  the  ]Ki(ella  intact.  Hoiui's  was  an  old  unreilueetl 
disloeadon;  he  says  all  the  ligaments  were  intact  and  that  the  external 
condyle  of  the  femur  rested  ujion  the  crest  of  the  tibia.  In  Wells's 
case  a  large  si-ale  of  bone  was  torn  fi'om  the  inner  side  of  the  internal 
condyle  ;  the  p.-ittent  died  on  thefourtli  day  in  eoiiscquencc  of  gangrene 
of  the  limb. 

Instead  of   being  directly   outward  the  displacement    may   also   l)e 
somewhat   backward  or   forward.     \\'heii   eompouud,  the  wound  lias 
always  been  on  the  inside.     In  one  compound  ca.se,  Notta,^  the  JHip-  i 
liteal  artery  was  ruptured  and  the  patient  died  after  am]iuta(ion. 

Symptoms.  The  symptoms  are  more  or  less  marked  in  ae<-ojilanee 
with  the  degree  of  the  displacement  ;  the  internal  condyle  of  tin-  femur 
projects  more  or  less  markedly  on  the  inner  sid<',  and  the  outer  |iart  of 

'  HnrKrave:  Dublin  Qiiiiitiily  .lonriiiil  Med.  8ci.,  1M.'".(|.  vol.  ix.  p.  A~'d. 
'  Wrils:  .Americuii  .lournal  ol^  tlip  Modical  .Sciences,  IKW,  vol.  x.  ji.  25. 
*  Notta:  .\nniilt's  Mi'd.  dii  tiilvados,  1S76.  quutcd  b.v  Poinsot. 
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the  liead  of  i\w  liliiji  on  the  oiittT  side  ;  and  the  greater  tlio  displace- 
ment tlie  iiii>rc'  likely,  aeforiliii^  tu  Miilgiiigiie,  is  it  that  tlie  outer  nart 
111'  the  tihia  will  he  rot^iti'd  liaek ward.  The  displai-enieiit  uiitward  of 
the  patella  shows  eorresptiiiding  variatiims  in  deijree  ;  it  may  he  simply 
inelitied,  so  that  its  vertical  axis  is  directed  downward  and  outward, 
or  it  may  he  carried  to  the  outer  side  of  the  external  condyle. 

The  Ivg  may  he  Hexed  or  extended,  and  is  usually  adducted,  hut 
may  he  widely  ahdueled  (Fig.  328);  voluntary  tnoveiuents  are  gener- 
ally iiniKissihle. 

Prognosis.  The  prognosis  (hies  not  ditl'er  materially  from  that  in  the 
two  preci'iling  forms  ;  hut  it  is  wortiiy  ol"  note  that  in  a  ease  seen  six 
years  after  the  accideJit  hy  Desormeaux  (<piote<l  by  Sjiillman)  tlie  leg 
was  permanently  ahdiicted  45  degri'e.--,  presiiniahly  the  cotiseijuetiee  of 
failure  of  repair  uf  the  internal  lateral  liganieni.  In  atiollier,  reported 
l)y  Morgan,'  in  which  the  dislocation  ha<l  remained  uniX'duced  for  three 


Fig.  328. 


fomt. 


Robert's  cue  uf  dislocation  of  tlit>  knee  outward,  with  at>ductlon. 


and  a  half  years,  the  limh  could  he  flexed  to  a  right  angle  hut  could 
not  he  vohnitarily  extended,  so  that  the  {)atient  fell  whenever  the  leg 
hecame  at  all  heat  while  he  was  standing  upon  it. 

Treatment.  Uednction,  gtMienilly  very  easy,  is  etVecte<l  hy  tniction 
and  direct  eoaptative  ]iresstire  nimn  the  ends  of  the  hones.  It  is  very 
impurtant  that  the  litnh  shouhi  he  innnoliilized  for  a  long  time  after 
rednetion  in  order  that  the  torn  ligaments  may  .solidly  reunite.  Proh- 
ahly  it  would  he  well  to  keep  the  limh  for  three  or  four  months  in  a 
firm  <!n'ssing  which  would  keep  it  extended  and  prevent  latend  bend- 
ing. Massage  and  passive  motion  might  he  .systematically  employed 
duritit;  much  of  this  time  if  loss  of  normal  mohility  were  feared. 

In  a  case  reported  hy  Hrauti"  of  incomidete  outward  dislocation 
which  proved  irretlucihle  arthrotomy  was  done.  The  patient  wa.s  a 
man  forty-four  years  old  ;  the  leg  was  rotaterl  inward  and  aiiducted  at 
an  angle  ui'  I-IO  degrees;  the  internal  condyle  of  the  femur  was  promi- 

'  Mnrcttii :   Ijinci'l,  ISiV-Jli,  vol.  ix.  p.  HI.1. 

'  iiraiiii :  I)«utacfaf  mt-d.  WucliriiMJiirifl,  IBifi,  p.  2U1. 


776 


DISLOCATIONS. 


nent,  and  a  Hiiiall  movable  piece  of  bone  coultl  be  felt  Iwlow  its  inner 
side.  "  A  curved  inci.sion  eigiit  centimetres  long  wjus  maile  parallel  to 
the  internal  condyle."  The  small  piece  of  bone  proved  to  l>e  the 
detacluHl  internal  tuberosity.  Tiie  rent  in  the  capsule  was  closely 
filled  by  tiie  internal  condyle;  it  was  <liglitiy  enlur^e<l  with  the  knife, 
and  then  reduction  was  easily  made.  The  patient  made  a  slow  rtK-ov- 
ery ;  the  joint  remained  stiff. 

The  treatment  of  compound  dislocations  and  of  those  in  which  the 
artery  has  been  torn  is  the  siime  as  in  forward  ili>locations  (q.  v.). 

2.  Inwaxd  Dislocations. 

These  also  may  be  complete  or  incoiuplete,  simple  or  ci»mpound. 
Of  the  complete  form  there  are  only  two  cases  on  re<"oi'd.  Miller  and 
Hoffman,'  and  tialli,  both  (pioted  by  Malpiigne.  The  first  was  a 
man  twenty-ei<rht  years  old  who  wiiile  itcetting  into  a  carriage  caught 
his  leg  between  the  spokes  of  tlie  wheel  and  could  not  free  it  before 
tiie  iittrses  started.  The  femur  was  ei>ni|tletuly  separated  fn>m  the  tibia 
and  projecte<l  outward  and  dnwinvard,  the  external  eondyle  presi-nting 
througli  a  wound  in  the  skin  tiiree  inelies  long.  Through  this  wound 
the  joint  and  the  uninjured  j><>pliieal  artery  could  he  seen.  Reduction 
was  made  at  iince  vvitiinut  (iillifulty  ;  recovery. 

(iatti's  patient,  a  very  muscular  young  man,  wa.s  thrown  frf>ra  a 
horse,  striking  upiiti  the  right  foot  with  the  liriil>  abducted.  The  lower 
end  of  the  femur  had  alumsj  entirely  |)assei1  tlinmgh  the  soft  parb;  on 
the  outer  sitle  ;  the  ligameutiuu  patelhe  was  rupture*!,  liednctioo  wa» 
made  and  tiie  patient  reeovere*!. 

The  causes  of  the  incomplete  form  are  similar  to  those  of  tlie  out- 
ward dis!(jeatioiis  :  lateral  Hcxion  of  the  knee  or  a  blow  u])on  the  outer 
si<Ie  of  the  til>ia  or  on  the  inner  side  of  tiie  condyle  of  the  femur. 

In  a  case  ipioted  from  Cooper  by  Malg;tign<!^  in  which  there  was  also 
rotation  inwanl  of  tlie  tibia,  the  soft  parts  covering  the  external  con- 
dyle of  the  femur  behind  and  externally  had  been  ruptured.  The 
limb  was  amputated,  and  dissection  showed  a  large  rent  in  the  vastus 
externus  immediately  aliove  its  iiiserlion  ufmn  the  patella;  ]wsteriorly 
the  capsule  and  gastrocnemius  were  torn  ;  the  lateral  and  crucial  liga- 
ments were  intact. 

The  symptoms  of  the  iiu'oni|)lete  form  are  the  jirojeetion  of  the  head 
of  the  tibia  on  the  inner  side  :ind  of  the  external  condyle  of  the  femur 
on  tlie  outer  side.  Tlie  leg  may  lie  inclined  outvvartl  or  inward,  rotated 
inward,  and  more  or  less  flexed. 

Hcdiietion  appears  always  to  have  been  effected  without  much  diffi- 
culty by  tnK'tiiiu  and  eoaptative  pressure;  and  (he  only  s|)ecial  feature 
in  the  prognosis  arises  from  (lie  rupture  of  tlie  iiitoriml  latenil  ligament, 
for  if  its  repair  is  not  thorough,  or  if  tlie  limb  is  prematurely  used, 
the  leg  tends  to  deviate  outward  (knnck-knee)  under  the  weight  of  the 
ImhIv.  It  woultl,  therefore,  be  advisable  to  support  the  joint  for  a  long 
time  by  means  of  a  brace. 

'  Millrr  .and  Knfriiian  :   I^nndon  MritirnI  Rppooitorjr,  188S,  p.  346. 
'  Cooiht:  Quolvd  by  Malgaignc,  loc.  cit.,  p.  UGU. 
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ANTEBO-LATEBAL  DISLOCATIONS. 

Antero-lateral  dislocations  constitutwl  in  Malgaigne's  classification 
a  scj)arate  class  of  very  rare  occurrence,  the  tibia  being  displaced  for- 
ward and  outward.  Of  tlie  latter  form  he  found  only  one  recorded 
example  and  that  a  doubtful  one.  In  the  very  rare  examples  of  dis- 
location forward  and  inward  no  special  features  appear;  and  the  same 
may  be  siiid  of  the  e<jually  rare  dislocations  backward  and  outward. 
They  may,  tlierefore,  be  treated  as  belonging  to  the  forward  and  back- 
ward dislocations  respectively. 

DISLOCATIONS  BY  BOTATION. 

In  this  form  the  dislocation  is  characterized  by  a  rotation  of  the  leg 
about  its  longitudinal  axis  or  about  a  parallel  axis  passing  through  the 
centre  of  one  of  the  condylar  surfaces  of  the  tibia ;  in  the  former  case 
both  condylar  surfaces  are  displace<l  from  their  corresponding  con- 
dyles, and  the  diskxMition  is  said  to  be  complete ;  in  the  latter  only  one 
of  them  is  tlius  displaced,  and  the  dislocation  is  said  to  be  incomplete. 
The  descriptive  terms  outward  and  inward  are  used,  as  in  normal  rota- 
tion of  the  leg,  according  to  the  <iircction  in  which  the  toes  are  turned. 

Outward  Rotation. 

The  first  recorded  case  is  one  reporte<l  by  Dubreuil  and  Martellifere,' 
at  the  time  internes  in  Malgaigne's  service.  The  patient  was  a  woman, 
who  while  walking  in  the  street  was  struck  nyton  the  back  of  the  leg 
by  the  end  of  a  la<lder  carried  up)n  a  cart.  She  was  knocked  down 
by  the  blow,  her  foot  caught  between  the  rounds  of  the  ladder,  and  she 
was  dragged  a  few  feet.  When  brought  to  the  hospital,  the  leg  was  com- 
])lctoly  extended  and  rotated  outward,  so  that  the  internal  tuberosity 
was  in  front,  below  the  trochlea  of  the  femur,  the  external  tuberosity 
and  the  head  of  the  fibida  behind  in  the  intercondylar  notch.  The 
j)atella  lay  upon  tiie  outer  side  of  the  external  condyle.  There  was 
also  a  compound  fnicture  of  both  bones  of  the  leg  in  the  middle 
third.  Reduction  was  easily  nia<le  two  hours  after  the  accident  by 
slight  traction  upon  the  upper  j)ortion  of  the  leg  followetl  by  inward 
rotation.  Recovery  took  ])lace,  but  the  joint  was  not  firm,  and  nine- 
teen months  after  the  accident  the  patient  could  not  take  a  step  with- 
out crutches. 

By  experiment  u))on  tiie  cadaver  the  reporters  found  they  could 
produce  tiic  dislocation  by  forcible  outward  rotation  of  the  leg  con- 
tinued until  the  ligiimcnts  were  felt  to  yield.  The  lateral  ligaments 
were  then  fomid  to  i)c  ruptured  or  torn  from  one  or  the  other  insertion ; 
the  capsule,  tiic  fascia  on  the  outer  side,  and  some  muscular  bundles 
wore  torn,  the  semilunar  cartil.ngcs  loos«>ned  or  displaced.  The  crucial 
ligaments  were  not  torn  but  lay  parallel  with  each  other  in  the  trans- 
verse vertical  plane  j)assing  through  their  upper  insertions.  In  one 
experiment  the  tendon  of  the  biceps  was  torn  away  from  the  head  of 
the  fibula.  The  tendon  of  the  semi-menibranosus  was  wrapped  nnder 
the  internal  condyle  and  prevented  full  extension  of  the  leg. 

■  Dubreuil  and  Martellivrc:  Arch.  gC-n.  de  Med.,  1852,  vol.  xxz.  pp.  l.W  and  288. 
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Siilzeiihaolier'  reporktl  aimdier  case  anil  repeated  and  confirmed 
these  experiments.  His  |ialient  was  a  young  Italian  laborer,  and  the 
<li.slooation  was  eaiified  by  i'lireililc  outward  rotation  nf  tlie  leg  followe<l 
by  liyperextension  l^^  tlie  kiicc  Tlie  leg  was  exfrndetl,  neither 
abducted  n<ir  addiiotL'd,  and  sci  far  rotiilcd  nut  ward  tlint  n.--  the  patient 
lay  cm  his  l);K'k  tlie  uiiler  IxirdiT  ol'  the  i'lot  rested  oti  the  bed.  Beside 
the  rotation  there  was  dispiaeenient  Iwekward  and  outward  of  the 
upper  end  of  the  tibia.  Notwithstanding  (lie  swelling  there  was  a 
distinet  priijeetinn  of  the  eondyles,  and  the  .soft  parts  Itelow  them  were 
deeply  depressible.  Below  the  iutertia!  eoudyle  was  a  movjd)le  piece 
of  bone  as  large  as  a  beau.  The  upper  end  oi'  the  tibia  couM  Ik*  felt 
in  the  lioliow  <if  tlie  ktwe  [iniie<'titig  liaekward  an<l  outward  and  8o 
rotated  tliat  the  outer  surface  aiul  the  head  of  the  Hbula  lay  furthest 
baek  and  the  outer  artit^ular  surface  could  be  felt  through  tlie  soft 
|Mirts.  The  inner  articular  siu'face  lay  in  the  depths  of  the  popliteal 
fossa,  the  jiateHa  laterally,  so  that  it  rested  snugly  on  the  outer  sur- 
face of  the  external  comiyle,  its  anterior  surfa<'e  being  direeti-il  outward. 
There  was  one  inch  shortening,  and  the  aiiterH-[M>,-.terior  diameter  of 
the  joint  was  notably  increased. 

Rednetion  was  easily  effected  by  flexing  the  leg  a  little,  then  rotating 
it  inward  and  pressing  the  head  forward,  nn<l  iiutilly  extending. 

There  was  a  tendency  during  the  lirst  fortnight  to  subluxation  baek- 
waitl  and  otitward  ;  a  gyjisuui  ilressing  was  worn  during  the  sewind 
fortnight,  and  on  its  reiunval  the  tendency  had  cea.se<l.  At  the  end  of 
six  weeks  the  patient  could  walk  with  a  cane. 

The  ease  differs  from  the  jireceding  one  in  the  additional  backward 
and  outward  displacement  of  the  rotated  leg. 

Ex|>eritnentiug  on  the  ea<laver,  Sulzenbaeher  found  that  by  rotating 
tlie  leg  outward  4">  degrees  he  gut  an  ineotu|ilete  dislocation,  accompa- 
nied by  the  a[)peanuiee  of  a  small  fragiueiu  of  bone  under  the  internal 
c(nidyle  similar  to  that  observed  in  his  case,  and  that  then  by  hyper- 
extension  he  could  make  the  disioealion  complete  and  exactly  like  that 
of  his  patient.  The  lesions  found  <m  <lissection  differed  from  those 
noted  liy  Dubreuil  and  Martelliere  in  this,  that  the  crucial  ligaments 
were  ruptured  and  the  external  lateral  lig;micn(  untoru.  The  small 
movable  jiiece  of  bone  |iroved  (o  he  the  part  of  the  internal  condyle 
to  which  the  internal   lateral  ligiwnent  was  attjiched. 

In  a  case  reported  by  Boursier''  still  another  variety  is  shown,  the 
mtation  taking  place  about  the  internal  condyle  as  a  centre.  The 
patient,  while  st;inding  with  the  outer  side  of  his  right  leg  resting 
agiiinst  the  cross-bar  ol'  a  (lair  cif  skids  by  which  he  was  unloading  a 
large  cask,  was  overthrown  by  the  rapid  ilcsceiit  of  the  rask  which 
struck  agjiinst  the  inner  side  of  the  right  knee.  The  pain-  was  verv 
severe,  and  when  raised  by  his  companions  he  was  muible  U\  stand. 
The  knee  a[)peared  a  little  enlargcfl  transversely  ;  the  external  condyle 
overlapjied  the  corres[(on<ling  articular  surface  of  the  tibia,  forming  u 
rather  large,  hard,  rounded  |)roininence.  The  patella,  firndy  fixed  iiiKin 
this  condyle,  was  jilaeed  oiili«nu'ly,  its  external  border  tending  to  t-tim 

•  Sntn>iibaclii'r:  AVicner  iiii'ii.  I'rrsst',  isso,  vnl.  xxi.  p.  272. 

'  Bdiirsii-r :  .loiirii.  do  Med.  dc  Hurdenux,  1882-83,  vol.  lii.  p.  825,  quoted  by  Piiinsiit. 
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forwnrd.  Tlic  rclatiuns  (if  tlio  iiitornnl  cumlyle  and  inner  surfuce  of 
till'  tiiiia  wtTf  tiorttial.  l'»l|>:itii>ii  was  |>uinf(il  alonj;  tlic  intcniriirnlar 
line,  esjicciaily  at  tlu'  titilur  side.  Voluntary  niovenu'nt  was  impossible. 
Passively,  Hexiim  eotdd  l>e  made  nearly  to  a  right  angle,  but  was  very 
painful  ;  the  limb  e.nuld  not  be  completely  extended,  and  there  was  no 
rotation.  No  sign  of  fi'aeture.  lJ«'diiction  was  easily  made  under 
aniestliesia  by  .sliglit  tniction  and  inward  rotation  of  (he  leg.  The 
patient   ri'Covereil  conipletcly. 

.\notiier  Ciise  lias  been  re])orted  by  Mazel,'  and  Malgnigne  (piotes  the 
accounts  of  tw'»)  sjK'cimeii.s  of  old  tnireilueed  dislocations  given  by  fJod- 
nmn  and  P<}tre(|uin.  Of  llic  former  it  is  only  siiid  that  "  tlie  leg  has  un- 
tlrrgoue  comiilete  outward  rotation,  so  that  the  li>ot  jioiiits  directly  out- 
waril,  the  lieel  corresponding  to  the  hollow  of  ihe  otjier  foot,  and  the 
articiitation  of  the  knee  ero>^iIlg  iis  natiu'al   position  at  right  angles." 

Siill  anotiier  variety,  displitennent  forwanl  of  llie  inner  side  of  the 
head,  the  outer  remaining  in  place,  has  been  recently  re|>or(ed  l)y 
Ili'iiutf.'  "A  sailor,  thirty-three  y«ir.s  old,  while  sipiatting  with  his 
heels  together,  thighs  abdneted,  and  knees  Hexed,  was  struck  upon  the 
itnier  sitle  of'  the  head  of  the  left  libta  bv  an  iron  ring  through  which 
a  iiawscr  had  begun  to  run  ra]iiilly.  M'licu  linuiglit  to  the  hospital 
tiie  leg  was  partly  flexed  and  not  deviated  to  either  siile  ;  flexion  and 
extension  were  limited,  abnonnal  lateral  movements  very  free.  The 
relations  of  tlie  exteriud  condyle  and  tibia  were  nui'liangcd  ;  the  inner 
si<le  oi'  the  head  of  the  tibia  was  disjvluced  forward,  and  the  internal 
condyle  was  prominent  [tosteriorly.  Tlu'  [latclla  was  iuelinetl  so  that 
its  anterior  face  looked  forward  and  inward,  its  iinier  liorder  rested  on 
the  inner  condylar  .-iirface  of  the  tibia,  and  its  outer  border  and  [xiint 
raised  the  skin,  the  point  being  nearly  in  the  nicdian  line.  RiHluetiou 
was  easily  effected  by  traction  and  internal  rotation,  and  the  patient 
made  a  comj>letc  recovery." 


iBward  Rotation. 

Of  this  the  onlv  recorded  instance  is  one  reported  by  Paris,  and 
fpioted  bv  Malgaigne.  "  The  interna!  condyle  of  the  tiliia  had  slippc<l 
behind  the  corresponding  condyle  of  the  femur.  The  lindi  was  short- 
<'ne<l  five  or  six  centimetres,  and  the  leg  and  thigli  formed  an  :irc  of  a 
circle."  Malgaigne  supposes  this  to  have  been  an  incomplete  disloca- 
tion bv  rotatioti  inward,  and  exjdains  the  alleged  shortening  as  an 
error  of  observation.  He  tuentions  in  connection  with  it  a  singular 
disjilaccment  which  he  had  himself  seen,  and  winch  he  thought 
belonged  to  this  class  more  than  to  any  other.  When  seen  by  him  it 
had  existed  five  yesii's.  Although  the  patient  lim|ied.  he  flexed  and 
extended  the  leg  (piite  freely.  In  extensirui  the  internal  condyle  pro- 
jected verv  slightly  forward  and  inward,  and  the  relations  of  the  exter- 
nal condvle  were  normal.  In  markeil  flexion  tlic  internal  condyle 
projected  considerably  forward  and  inward,  the  inward  jirojection 
being  more  than  two  centimetres,  and  the  external  condyle  pn>jeet«l 
slightly  forwanl. 
'  Manel :  MoiitiicUicr  >K<<lical,  ie«3,  vol.  x.  |>.  76.      »  Uviiaff:  Th&w  de  P»rU,  1883,  No.  277. 
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"  Subluxation  of   the  Knee."      Hey's    "  Internal  Derangement 

of  the  Knee." 

A  certain  group  of  symptoms  nt  tlic  knee,  occj»»ion<Hi  ii^iitilly  bv 
slight  violence,  siK-li  as  liie  twistintr  ot"  tiie  leg,  or  marked  fk^xion  of 
the  joint,  and  iiaving  a  •Ieciile<l  tetulency  to  reeiir,  to  wiiicli  attention 
wajs  first  pernianentiy  cailiil  by  Hey  '  nearly  one  liundred  year^r  ago, 
have  only  of  late  been  clearly  eonneeted  with  tlisplaeemcnt  of  a  seini- 
hinnr  cartilage  a-  the  cain.--e.  In  many  ctnn's  the  symptoms  are  iclontical 
with  those  caused  by  a  Houting  cartilage  in  the  joint,  and  many  of  the 
reported  eases,  es|>wially  the  earlier  ones,  were  proliahly  of  this  char- 
acter. Hey  reported  five  (sises,  and  saiil  he  had  seen  many  others; 
the  difficulty  always  (H-enrrcil  -nddenly,  sometimes  witlmtit  rec<igniniblc 
cause  during  ordinary  use  of  the  liml»,  tlie  joint  becoming  "  lockwl" 
in  the  position  of  slight  Hexion,  with  more  or  less  jvdn,  the  |Kitient 
being  unable  to  bring  his  heel  to  the  groun<l  and  walking  on  the  toes, 
but  the  joint  cf»nld  always  be  fre»;>ly  moved  pa.s,sively.  It  \v;ls  always 
relieve<l  by  gradual  pa-ssive  extension  of  the  limb  followed  by  i>uddeu 
full  flexion. 

In  1731  Bassius  (quote<l  by  Malg:iigne)  reported  tiie  first  esiso,  but 
it  differs  notably  from  all  that  have  since  be«.'n  rc]H)rtcd,  for  tlie  exter- 
nal Bcmilunar  cartilage  ha<l  become  much  hyj)ertniphied  iu  consi»- 
quence  of  an  arthritis,  and  formed  a  projwtion  on  the  outer  fide  a.s 
large  as  the  thumb  ;  it  nmUl  l)e  pressed  into  place  with  crepitus,  and 
became  dis])lHce<l  when  the  pressure  was  rcm<ive<l. 

In  some  cases  a  distinct  projection  had  been  noticetl  in  front,  formed 
by  «me  or  the  other  cartilage,  which  coidd  Im?  made  to  disappear  by 
pressure  or  by  flexing  and  extending  the  joint,  and  with  the  di.sappt'ar- 
ance  of  the  projection  the  symptoms  ceased.  It  was  uj>on  these  few 
csises  of  recognizable  projcclion  and  upon  tjie  senstition  sometimes  felt 
of  a  distinct  sli|)ping  or  jar  in  the  joint  while  it  is  moved,  tluit  the 
theory  of  disphiceinent  of  the  carlilago  n'ste<l,  it  being  siipposwl  that  it 
slipped  forward  upon  the  head  of  tlie  tibia  so  that  its  thicker  posterior 
margin  lay  l>etween  tiie  condyle  and  tibia  at  or  in  front  of  the  point  ' 
where  they  come  most  nearly  into  contact  or  actually  toneb. 

The  only  [lathological  data  came  from  chance  examination  of  a  few 
knees  without  history;  thus  in  two  sjM'ciniens  descril>ed  by  Rei<l*and 
Grodlee,'  the  rupture  of  the  attachments  had  taken  ]dace  along  the 
peri|)hcry  of  the  cartilage,  and  it  fi;i(l  hnlged  vertically  in  the  inter- 
condylar notcli  alongside  the  spiiieof  the  tilua  and  tin,'  posterior  crucial 
ligjuncitt.  In  each  the  opposing  articular  cartilage  on  the  eondyle  and 
tibia  '■howeil  simie  roiigliriiing.  Hcid's  patient  died  in  tbe  hospital, 
and  during  fiis  stay  there  iiaii  made  no  coin|)l:iint  of  the  knee,  an<i  had 
not  l>eeu  ol>serv«xl  to  limp. 

In  another,   Fergus-son  (quoted  l)y  Marsh)  found  iu  a   dissecting-  I 

'  Hey :  OtxicrvationB  in  Santerv,  Am.  ed..  IWW,  p.  ang. 

'  Roid  :  EdiiibnrKli  Modiral  and  Surgical  Journul.  1831.  vol.  xlii.  p.  377. 

•  Oodlcc  :  Transactions  of  the  Pathological  .Society  "f  London.  IKTU-BO.voI.  xxxi.  p.  S40. 
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room  subject  "  that  one  of  the  scmihinar  cartilages  had  been  torn  from 
tlie  tibia  tliroughout  its  whole  length,  except  at  its  ends,  so  that  iu 
flexion  and  extension  it  sometimes  slipj»ed  l)ehind  the  articular  sur- 
laces.  The  cartilage  was  flattened  in  its  outer  margin,  and  when  it 
passed  behind  the  condyle  of  the  femur,  seemed  to  fit  to  the  articular 
surfaces  as  accurately  as  the  internal  cavity  does  in  the  natural  condi- 
tion of  the  j)arts." 

Marsh  '  gives  a  fourth  case :  "  In  a  subjecit  lately  in  the  dissecting- 
room  of  St.  Bartholomew's  Hospital,  a  considerable  piece  had  become 
partially  detached  from  the  rim  of  the  internal  cartilage,  and  was  found 
standing  up  like  a  tongue,  so  that  it  would  have  had  the  efl'ect,  when 
it  was  nip^K>d  i)etween  the  bones  (as  it  was  in  certain  positions  of  the 
joint),  of  locking  the  knee.  A  deep  groove  on  the  cartilaginous  edge 
of  the  femur  had  been  formctl  by  long  pressure,  for  its  accommodation." 

Since  1881,  when  Nicoladoni  ^  exposing  what  he  thought  to  be  a 
floating  cartilage  found  it  was  the  dis])lacetl  meniscus,  and  1885,  when 
Anuandale^  rej)ortetl  four  cases  diagnosticated  as  displacement  and 
formally  treated  by  arthrotoiny,  the  jMithology  of  the  condition  has 
been  made  clear  by  a  number  of  direct  exaniinations  through  incisions. 
The  meniscus  most  frequently  displaced  is  the  internal.  The  detach- 
ment may  be  of  tiie  anterior  end  or  of  a  variable  length  of  the  periphery, 
or  of  a  j)iece  from  the  free  border  of  the  cartilage.  The  meniscus 
may  be  displaced  into  the  intercondyloid  notch,  or  backward  into  the 
joint,  or  slightly  forwanl  in  front,  oi*  the  detached  end  may  escape  for- 
ward or  backward  and  to  the  side.  Partial  detachment  of  a  piece  from 
the  upper  border  seems  to  be  not  infrequent ;  one  such  case  is  quoted 
above ;  CVoft  *  reports  another ;  i  have  seen  one. 

Shaffer*  thinks  the  ligiimentum  patella;  is  elongated  in  most  cases; 
I  have  not  been  abk?  to  verify  the  observation. 

Symptoms.  In  most  of  the  cases  the  symptoms  are  like  those  occa- 
.sioncd  by  a  floating  cartilage ;  the  jKitient  feels  that  the  knee  has 
suddenly  become  locked,  with  more  or  less  pain  and  loss  of  power 
over  tiie  limb,  wiiich  lie  can  neitlier  flex  nor  extend.  Then,  after  a 
time,  and  as  the  result  of  manipulation  of  the  joint  or  of  the  limb, 
he  feels  that  all  is  right  again,  and  walks  as  well  as  before.  In 
others  tiic  joint  has  remained  stiff'  and  slightly  flexed  for  weeks, 
or  even  years  (Smith's"),  and  has  then  been  cured  by  pressure  with 
the  tliumb  upon  tiie  projecting  semilunar  cartilage,  while  the  joint 
was  repeatedly  flexed  and  extendwl.  In  some  cases  the  cartilage, 
usually  the  internal,  can  be  distinctly  felt  to  project  in  front;  in  others 
it  ap|)ears  to  be  absent,  and  in  others  agtiin  there  is  no  recognizable 
change. 

Le  Fort,'  himself  the  subject  of  tlie  affection,  felt  that  something 
hecanie  displaced  forward  in  the  knee  whenever  the  joint  was  mark- 

'  Marsli :  Pist'aws  of  .loiiits.  p.  litO. 

'  Niooladoiii :  Arch   fur  kliii.  Cliir..  ISrtl  2,  vol.  xxvii.  p.  (567. 

^  Aiinandalc :  Jiritish  Mrilical  Journal,  1SS5,  vol.  i.  p.  779,  and  1887,  vol.  i.  p.  319. 

'  Croft :  Hritish  Medical  .Touriial.  March  19,  1888. 

»  ShufTor  :  Aniials  of  Siiruery,  October.  1898. 

*  Smith  :  Transa<-t ion.s  of  the  Clinical  Society  of  London,  1884,  vol.  xvii.  p.  123. 

'  Lc  Fort :  Bull,  do  la  Soc.  dc  Cliirurgio,  1879,  p.  .'>7a 
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etJIy  flexed,  and  returned  to  its  place  with  a  distinct  pnap  and  with  pain 
when  the  limb  was  straightened.  On  one  (xitasion  tiie  displacx-iui'nt 
appeareii  to  be  baekwanl ;  the  pain  in  straightening  the  linib  was  very 
severe  and  histed  for  a  week. 

In  a  ca.se  seen  by  Agnow,'  a  hidy,  MJiile  phiyingwitha  kitten  on  the 
floor,  suddenly  found  both  knees  had  become  lucked,  so  that  she  was 
unable  to  rise. 

As  in  thei»e  last  instances,  flexion  of  the  knee  beyond  a  certain  point 
is,  in  some  cases,  sure  to  pnxluce  the  condition,  and  this  is  then 
relieve<l  by  extension  ;  but  in  most  the  ocetirrenoe  is  not  so  uniform  in 
its  moflc  of  pnxluction,  au<l  the  commonest  cause  appears  to  l>c  oat- 
wanl  rr)tation  of  the  leg  with  slight  flexion. 

Treatment.  Treatment  has  almost  always  yielded  gootl  results,  both 
in  relieving  the  con<litinn  an<l  in  preventing  recurrence.  The  manipu- 
lations which  have  proved  most  efficient  in  the  common  form,  those 
due  to  a  twist  or  turn  of  the  leg,  have  been  the  ones  recomnicnde<l  by 
Hey,  extension  its  far  a<  is  jxwsible  without  much  ]iain,  and  then  sud- 
den forciltle  flexion.  When  thecartilage  can  be  felt  to  prtijecl  pressure 
upon  it  should  l>e  cimjointly  employetl.  Smith  •  insists  ujxm  the  neces- 
sity of  repeating  the  reduction  daily  for  several  weeks. 

The  after-treatment  may  rwjuire  jK-rmanent  pressure  by  a  pa«l  at  the 
point  at  which  the  csirtilage  tends  to  protrude,  or  the  wearing  of  a 
brai;e  that  will  limit  the  movements  of  the  joint.  Marsh,  who  l»a8 
treated  many  cases,  recommends  a  clamp  (F'ig.  329)  "which  consists 
of  a  steel  ban<l  parsing  acniss  the  back  of  the  joint,  and  ending  later- 
ally  in  two  plates,  which  clasp  the  joint  and  skirt  the  edges  of  the 

patella,  a  pa<l  being  pla<^  iK-neath 
the  plate,  should  cither  of  the  semi- 
lunar cartilages  be  felt  to  prtjject." 
Prolonge<l  immobilization  of  the 
limb  in  a  fixed  dressing  has  been 
use<I  in  a  nun)l>er  of  ca^'.s  and 
seemeil  to  diminish  the  tendency 
to  re<'urrence. 

Operative  measures  to  effect  a 
radical  cure  have  l)een  resorted  to 
in  a  considerable  number  of  eases; 
the  object  has  been  either  to  remove 
the  displace<l  cartilasre  or  to  restore 
it  to  place  ami  secure  it  tJiere  hv 
sutures.  Thereporti'd  results  have 
Ix'en  uniformly  goiKl,  the  removal 
of  the  meniscus  appearing  to  create  no  functional  difficulty.  A  longi- 
tudinal incision  on  the  antenvlateral  aspect,  or  a  transverse  one  at  the 
articular  line  has  l)een  employetl.  Barker^  in  four  of  six  cases  found 
the  meniscus  hidden  in  the  intercondyloid  notch,  drew  it  out  with  h 
hook,  sutureil  it  in  place,  and  got  a  gotxl  result,  as  he  did  aLso  in  the 
other  two  bv  fixation. 


Fio.  329. 


CUmp  lo  prerent  dliplaccment  uf  >  Kml- 
liinur  oartiliie<:. 


'  Atmew  :  Suritt'ry,  vol.  ii.  p.  114. 
<  Siuitli:  Uiicct,  Jaue  13,  1801. 


•  Barker :  Lkuoet,  September  It),  tan. 
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-  ^  CONGENITAL  DISLOCATIONS. 

Exfliulinjj;  a  fV'w  casi's  in  wliifli  varioii.s  malftirntntinns  of  tlio  knee 
have  been  found  in  Aetal  niotisirosities  showing  niiiiiy  ittlieralumrtnali- 
tie.*,  and  i>ne  <ir  two  dutilitful  caw.s,  the  re|M)rted  eases  of  congenital  dis- 
loeation  are  now  nearly  forty  in  nitriiher,'  in  '12  the  disloealion  was 
imilaleral,  haekward  in  2,  forward  in  2(*  with  liv[K'rextension  of  the 
leg  u|ion  the  thigh,  fre(|iiently  so  extreme  that  the  t'lHit  lay  at  the  groin. 
CM"  the  lobilatenil  disloeations  11  were  forwani,  2  backward,  2  in wanl ; 
6  of  the  eas-es  were  stillhorn,  and  many  showed  other  defeet.s  of  devel- 
opment. 

In  a  few  ca.ses  there  is  mention  of  a  blow  or  fall  reeeived  by  the 
mother  while  earrying  the  child,  hut  it  eann<it  he  Tiraintained  that  such 
a  cause  is  in  any  case  clear.     The  facility  with  which  the  displacement 

Fia.  330. 


Congenital  rtislocBUnn  of  ihc  knco. 


in  the  unilatend  eases  eonld  always  he  reduced,  the  normal  shape  of 
the  Ixincs,  and  the  j)rom|)t  establishment  of  the  fnnetinns  of  the  limb 
point  toward  an  accidental  nieehaiiical  cause  ;  prohahiy,  in  the  ntove- 
ments  of  the  fuetu.s  the  leg  is  extended  an<i  becomes  engaged  in  such  a 
position  that  it  cannot  be  Hexed,  and  then  by  the  pressure  of  the  wall 
of  the  uterus  hyiicrextension  is  eH'eeted.  IIyi)erextension  in  ecmse- 
qnetiee  of  unii|i])ose<l  contraction  of  the  quadriceps  can  hardly  be 
supposeil,  for  the  tlexors  have  not  been  f<pund  paralyzed.  In  Hamil- 
ton's case  of  double  backward  dislocation  the  flexors  were  con- 
tracted, and  their  tendons  had  to  be  divided  before  the  legs  could  be 
straightened. 

<  III  additiuii  tolhcl>ib]logT«ph]r  Kivcn  in  thi^  Ist  edition  see  Joactiimsthitl,  in  B<Tlin. 
kliii.  Wwli.,  October  21,  ltJ89,  p.  923,  4  oiseii.  siid  New  York  Medical  Journal,  March  'i, 
It^,  «  cases. 
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In  FrieiUeUen'ii  (l>ilateral)  the  articMilar  surface  of  liie  tibiii  rcslwl 
against  tlie  front  of  tlie  lower  end  of  tlic  fernnr ;  the  condyles  of  the 
fcnnir  and  tlie  head  of  the  lihia  were  normally  developed,  the  intella 
normally  attached,  the  raii.-iiilc  lfK)s«!  and  large. 

In  Albert's,  a  ncw-lxn-n  chihl,  both  It-frs  were  in  dorsd  flexion  at  a 
right  unirle.  The  artieidar  surfuce  of  the  femur  varii-d  from  the  nor- 
mal. The  upper  part  of  the  synovial  sac  and  the  ligaincntuni  alare 
wore  lacking.  The  inner  semilunar  eartilage  wils  mdy  a  narrow  strip, 
the  fiiiter  one  was  well  developed  ;  the  cruciiil  ligaments  were  very 
bmad  and  long,  the  inner  one  being  inserted  fnrtlier  inward  on  (he 
tibia  ihaii  normal  ;  on  slight  outward  rotation  of  the  leg  the  two  crucial 
ligjimeiits  be(3ame  parallel  to  each  other.  The  pfjpliteal  ves.sels  and 
nerves  lay  behind  the  external  condyle. 

The  attitiide  f)f  the  limb  at  liirth,  in  the  forward  dislocations,  was 
hypercxtension  to  or  beyond  a  right  angle,  so[n<'times  s<i  extrt'rne  that 
the  fr'ont  of  the  leg  was  actually  in  <'oniact  with  the  front  of  the  thigh  ; 
usually  there  was  no  deviation  of  the  leg  to  either  side.  It  was  always 
freely  movable,  could  be  brought  down  to  the  position  of  gtraight  exten- 
sion by  moderate  force,  and  in  most  ca-ses  could  even  be  fle.xe<l  nej»rly 
or  (piite  as  far  as  ur-iial  ;  on  removal  of  the  jiressure  the  limb  rcsnmwl 
the  jMisitioti  of  hy[»ct'cxieusic)n.  While  the  joint  was  dislocated  the 
condyles  of  the  fi-ninr  proiccte<l  at  the  back  of  tlie  jwplitcal  space,  tlie 
head  of  tlie  tibia  lying  agiiiiist  their  anterior  surface,  and  the  |>atella 
situated  well  ujv  on  the  thigh.  In  several  eases  the  skin  on  the  fnmt 
of  the  knee  was  thrown  into  tnmsverse  folds,  in  the  grooves  between 
wliicli  sebaceous  matter  ha<l  sonietinies  ei>llected.  Notliing  in  any  case 
indicated  tliat  the  dislocation  was  recent  and  tnuimatic,  and  the  experi- 
iiienls  itiade  bv  Hibun  upon  the  Imdics  of  newborn  and  stillliorn  chil- 
dren show  that  it)  a  similar  forcible  dislocation,  even  i»y  a  force  a<'ting 
c<ui(inuoii.~ly  for  seveiiil  hours,  detaclinieiit  of  one  or  both  epiphyses 
always  oeonrred,  with,  however,  but  slight  separation  and  not  always 
with  ruiifiire  of  the  (leriosteuin.  In  tW'  forcible  straightening  of  the 
leg  the  <piadriccps  becunic  tense,  antl  in  a  few  ca.ses  this  tension  prc- 
v«'utcd  further  tlexion  of  the  stniiglitcned  limb. 

The  results  of  treatuieiit  were  almost  always  very  gootl,  the  limb 
showing  a  complete  restonition  of  form  and  function  after  a  few  weeks; 
but  in  two  cases  the  result  was  not  entirely  .siitisfactory.  Six  weeks 
after  birth  the  leg  in  I'erier's  case  showed  exaggerated  extension  and 
outwiird  rotatifiri  ;  the  i|uadriceps  was  manifestly  retracte<I,  an<l  showe«l 
as  a  tense  cord  whenever  the  attempt  was  made  even  slightly  ti>  flex 
the  leg,  Iti  the  hope  of  an  ultimate  return  to  the  normal  condition, 
<iueni(»t,  who  then  had  <'harge  ol'  the  ease,  limited  treatment  to  the 
maintenance  of  the  extended  pi»sition  an<l  to  slight  passive  flexion  and 
traction  repealed  two  or  three  times  daily.  In  the  other  case,  Maas, 
the  limb  when  first  seen  was  in  anterior  flexion  at  a  right  angle; 
reduction  was  easily  made,  and  the  limi)  could  then  be  norniully  flexeil. 
It  was  placed  in  a  p!astcr-of-I'aris  dressing  fur  six  weeks,  anil  ns  the 
tendency  to  recurrence  had  not  then  etitirely  <lisap])care<l  the  dressing 
was  renewed  for  a  time,  and  afterward  a  leather  knee-cap  was  worn. 
In  its  second  year  the  cliild  walked  for  a  time  without  snp|>ort,  but  at 


DISLOCATIONS  OF  THE  KNEE.  785 

the  time  of  tlie  report,  when  it  was  two  and  a  half  years  old,  there 
was  still  a  tendency  to  anterior  flexion  and  abduction,  and  a  brace  was 
constantly  worn. 

SPONTANEOUS  OB  PATHOLOQIOAL  DISLOCATIONS. 

These  are  very  frequent  at  the  knee,  mainly  as  the  result  of  chronic 
ilisease  involving  the  ligaments  and  the  bones  of  the  joint,  and  of  pro- 
longed maintenance  of  the  partly  flexed  position.  There  are  also 
instances  on  record  of  sudden  dislocation  due  to  muscular  contraction 
during  an  acute  arthritis,  and  quite  a  number  of  the  class  to  which 
Volkmann  gave  the  name  deforniatioiis-lua-ationen,  or  dislocations  by 
deformity,  those  in  which  the  shape  of  the  articular  ends  of  the  bones 
has  been  greatly  changed  witliout  suppunition,  as  in  arthritis  defor- 
mans and  Charcot's  disease. 

The  principal  displacements  are  backward  and  backward  and  out- 
ward, usually  combined  with  outward  rotation  of  the  leg.  As  a  great 
exception  dislocation  forward  has  ticcasionally  been  observed. 

Ullman  '  reports  two  castas  of  bilateral  subluxation  inward  gradually 
produced  by  swinging  the  body  from  side  to  side  while  at  work. 

Examples  of  dislocation  due  to  the  prolonge<l  action  of  the  flexor 
musc^les,  the  knee  being  long  held  partly  flexed  because  of  disease  at 
some  p)int  in  the  thigh,  are  not  very  uncommon,  and  in  young  people 
its  effect  is  intensified  by  the  exaggerated  growth  of  the  femoral  con- 
dyles downward  by  which  the  lateral  ligaments  become  too  short  to 
permit  the  tibia  to  return  to  its  place.  This  last-mentioned  change 
was  first  ])ointod  out  by  Volkmann,  in  1874,  and  deserves  to  be  con- 
stantly borne  in  mind,  for  if  tiie  attemj)t  is  made  forcibly  to  straighten 
such  a  limb  the  tibia  may  turn  upon  its  anterior  edge  as  a  centre,  so 
that  when  straightened  it  is  found  to  lie  well  behind  its  proper  jwsi- 
tion,  "  dislocation  by  leverage,"  as  it  has  been  termed. 

The  dislocations  that  occur  in  the  course  of  chronic  tubercular  or 
other  destructive  disease  nuist  here  be  passed  with  simple  mention. 

■  UUman  :  Centralbl.  fiir  Chir.,  Augoat  11, 1894. 
SO 
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DISLOCATIONS  OF  THK  I'AIKLLA. 

General   Congiderationa — Cauiie — Outward  :    Complete,  ineotnplet«,   vertical — 
Inward — Complete  Reversal — Congenital — Habitual  or  Pathological 

Dislocations  of  the  piitellsi  tire  ntre,  less  than  1  per  c«nt.  of  all 
dislocations,  iu'cordiii^  to  thf  taliles  in  Chapter  XXVII.,  and  the  infrt-- 
qinMioy  with  whirh  tlifv  have  come  andt-r  tlii- (il)>ervation  of  intlividiiiil 
surgeons  and  the  iucittiijiieteness  or  the  ohsourity  of  the  re{>orts  of 
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many  cases  have  cutiitiincd  to  make  the  systematic  descriptions  nither 
artilicial  and  unsuitisfactory.     The  pliysical  conditions  and  relations  of 
the  patella,  which  is  really  a  scsiiiiioid  hone  developed  in  the  tendon  of 
the  i[iiadriceps  extensor  and  not  an  iute^r.d  part  (»f  the  joint,  are  entirely 
dirtercnt  from  those  of  other  l)ones,  atnl   the  eliange.s  in  ptsition  and 
relations  which   it  undergoes  in   displacement  are  very  varietl.     The 
anterior  articular  surface,  or  tnwhlea,  of   tiie    femur  extends  higher 
upon    the    outer    than   the   inner  side  and  presents  a  central  griKjve 
hounded   laterally  by  a  sharp  margin  from   vviiicli    the   internal    and 
external  surfaces  of  the  inner   and    outer  oiuidylos,  respectively,  run 
aliruptly  backward,  and  the  outer  condyle  projects  more  sharjdy  for- 
ward than   the  inner  one  does.     The  articular  or  jxisterior  surfai^e  of 
the  patella  presents  a  Imigitudinal  ridge  nearer  its  inner  than  its  outer 
margin  from  which  the  surface  slopes  forward  to  the  edge.      From  each 
latend  iiorder  of  the  hone  passes  a  strong  aponeurt>tic  expansion,  the 
so-called   lateral   ligjnnents  of   the  patella,  ]iortiiins  (tf  the  fascia  lata 
which  receive  expansions  from  the  vasti   musi'les  and  are  attacheil  to 
tiie  ti!)ia;  of  the  outer  one,  the  "ilio-tihial  lig:ituent  "  is  the  strongest^j 
part  and  tends  to  displace  the  patella  outwanl  when  the  knee  is  flexed^H 
A  superhcial  Ijiyer,  given  otf  from  the  fascia  lata  on  the  sides,  crosses^^ 
the  front  of  the  patella  and   is  separated   frum  it  hy  a  bursa.      lu  fall 
extensiiiti  of  the  knee  the  patella   lies   upon    the   upper   part  of   the 
trochlea  of  the  fenuu\  hut  it  can  be  drawn  almost  completely  above  it 
hy  the  forcible  ccmtraction  of  the  ipiadricejis.     This  nntsde  is  inserted       | 
ujion  tiie  up[H'r  border  and  somewhat  on  each  side  of  the  patella,  :uid 
tfu'  long  axis  of  the  muscle  is  inclined   to  that  of  the  patella  and  its 
ligament  as  (he  shaft  of  the  fenuir  is  to  that  of  the  tibia — that  is,  they 
meet  at  an  otjtuse  angle  whost?  apex   is  direct-ed   inward.      As  a  conse- 
(juence  of  this  inclination  the  traction  of  the  muscle  tends  to  displa 
the  bone  toward  the  outer  side,  and  this  ten<lency  is  resiste<l  by 
projection  of  the  anterior  surface  of  the  outer  condyle  and  by  the  intei 
nal  lateral  ligament  of  the  patella. 

The  first  collation  of  reconled  cases  was  made  by  Malgaigne'  i 
■  Mitlgaignu :  Gazette  Mddicalo,  1836,  p.  433. 
796 
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tlie  25  rases  wliicli  lie  tlien  cnllerted  were  incrpiised  to  -Ifi  in 
1855,  wIr'ii  lie  [Mililislied  (lis  work  on  tlisiocutions.  8ti'eiil)el '  in  1S6(> 
collei'teii  lliO  cases  ihk!  made  a  niiinlier  of  experiiiicnts  ii|)on  tlio 
cadaver.  Elaborate  artielcs  were  fiiniislied  Ky  Panas*  in  JS72  and 
Berj^er^  in  1877,  l>ut  the  most  orij^inal  and  at  tlie  same  tinic  the  ni08t 
reeent  one  is  the  ]>apcr  l»y  von  Meyer,'  Professor  of  Anatomy  at 
Zurich. 

The  jialella  may  he  disphieed  to  ditlerejit  distances  on  the  outer  or 
the  imier  side  while  tiie  knw!  is  exteiideii  or  partly  flexed,  an<l  with 
such  displacement  may  be  combined  varying  degrees  of  rotation  about 
its  own  liingitiidinal  axis.  These  combinations  are  po  nunicrous  and 
varied  that  if  a  classiHealitm  shniiid  lie  made  accoriliug  to  (hem  it 
woidd  confuse  rather  than  simjilify  tlieir  study  and  des<'ri]ili<)n.  Mal- 
gaigrie  in  his  first  paper,  based  on  unly  tvveiity-tjve  cases,  ((escribed 
nine  forms  of  disiocjitions.  incliii(ing  one  upv\ard  and  after  rupture  of 
the  ligamentimi  jiatellse,  but  in  his  (ater  wiu'k  he  made  unly  two  jirin- 
cipid  forms,  <lisloeation  tnitward  and  inward,  with  subvarieties  corre- 
sponding to  the  degree  of  displacement  and  the  addition  to  it  of  nuire 
or  less  rotation  of  the  patella  upon  its  axis,  .As  some  of  the  uuist 
striking  ditfeivnees  dejiend  ii[Min  this  last  element,  it  will  ]U'rha|i-^  sim- 
plify the  su()ject  first  to  consider  the  con((itions  which  »(etermitie  the 
fixation  of  the  disj)laced  bone,  and  in  doing  this  1  shad  ."peak  only  of 
ilisplacements  to  the  outer  side,  which  are  much  more  common. 

'riic  l>om;  may  be  disp(aced  to  the  outer  si<(e  by  niuscn(ar  actitm  or 
by  a  force  acting  upon  its  inner  i:ttcra(  border;  as  it  jiasses  sideways 
along  the  projecting  surface  of  the  c<iii(iylc  its  outer  boriler  is  raise*! 
and  its  inner  border  ik-pressed  into  the  bottom  of  ihe  trochlear  groove  ; 
if  the  force  continues  to  act  the  patella  is  carried  past  the  edge  of  the 
trochlea  to  Ihe  outer  side  of  the  external  condyle,  and  wheti  its  longi- 
tudinal ridge  passes  this  edge  the  cmter  border  of  llie  patella  may  lie 
turiRMi  backward  by  the  traction  of  its  outer  (atcra(  attac(lnl(llt^  and 
the  bone  comes  to  rest  with  its  articular  surface  against  the  outer  side 
of  the  condyie,  and  its  anterior  surface  looking  outwaril ;  or  it  may 
undergo  no  rotation,  and  may  cfimc  to  rest  with  its  inner  bonier  against 
the  outer  surface  of  the  condyle,  its  anterior  surface  looking  nuire  or 
less  i(irect(y  forwar((,  and  its  (uiter  border  projecting  mark«'d(y  out- 
ward ;  or,  again,  it  may  undergo  rotation  in  the  opposite  direction  and 
come  to  rest  with  its  inner  border  directed  backward,  its  anterior  sur- 
face looking  inward  ag-ainst  the  outer  surface  of  the  con<lyle,  and  its 
outer  border  directed  forward.  These  three  forms  constitute  the 
"coni|)lete  outward  dislocations." 

If  the  force  is  not  sufVicieiit  to  carry  the  patella  entirely  past  the 
(Uiter  edge  of  the  trochlea,  the  bone  may  come  to  n'st  with  its  inner 
border  in  the  bottom  of  the  trochlear  groove,  its  |nistenor  surfiice  rest- 
ing partly  against  the  outer  surface  of  the  ti'och(ea  ami  parl(y  project- 
ing beyond  it,  its  out<>r  l)order  directed  forwanl  and  outwani,  and  its 
anterior  surface  looking  forward  and  inward — the  "incomjvlete  out- 

'  Strciilict :  Si'litviidt'3  .Tahrhuclicr.  1866,  v»l.  cxxix.  p.  .111,  and  vol,  cxxt.  p.  54. 
'  Paiiiui:  Dirt.  <]r  Mi'il.  ct  Cliir.  pratiques,  vol.  xvi.  p.  40,  art.  tlciinii. 
'  BiTger:  Diet.  Kiicyrlop.  den  .**(■.  MM.,  3d  Bcriw.  vol,  v.  p,  334,  art.  Rotule. 
*  Von  Meyer:  Arch,  fiir  kliu.  Chirurgir,  1882-3,  vol.  xxviii.  p.  i">(l. 
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ward  ;"  or  tlip  rotation  msiy  \>Q  soiiipwliat  proaler,  and  while  the  inner 
tM)rdcr  .still  rt'sts  in  the  groove  of  the  trochlea  the  outer  border  looks 
diret'tlv  forward,  and  the  anterior  siirfaee  direetly  inwai'd — '•  vertical" 
or  "eilgewi.se ''  di.sloeation  ;  or  the  rotation  may  he  ^till  greater,  the 
ant<;rior  surface  Ix'ing  turned  so  as  lo  look  directly  i)aekward  ami  lie 
upon  the  front  of  the  trochlea,  and  the  posterior  feurfaco  looking 
directly  forward  nnder  the  skin — ''complete  rever.sal.'' 

It  apiwars,  then,  that  the  lione  fre(|iiciitly  hecoines  lixed,  and  firmly 
fixed,  ill  po.sitioiis  of  apparently  great  iii>taliility — that  i.s,  n-stiiig  upon 
the  i'liiiit  or  .-iide  of  the  femur  only  by  its  narrow  lateral  edge,  and  the 
tixatiuu  which  is  given  to  it  in  these  iw.sitions  is  given  liy  the  len.^ion 

of  the  soft  parts  attiiched  to  it  and  by  tlic 
overlying  fascia.  It  may  be  comi»are<l  to 
a  stick  on  end  nniler  a  tightly  .-^tretche*! 
sheet,  wliicli  will  stand  not  only  upright, 
i)ut  also  when  inclined,  .so  long  as  its 
lower  end  does  not  slip  along  the  ground, 
or  its  upper  along  tlie  sheet. 

It  alsoap[R'ars,  in  eon.seqncncp,  that  the 
bone  may  take  many  interine«Jiate  posi- 
tion.s  between  the  extremes,  and  that  eon- 
secpiciitiy  the  grouping  of  the  diH'erent 
jMtsitions  must  be  .somewhat  arliitrary. 
The  terms  in  general  n.se  are  mmjt/rtr  and 
iiiciiiiijiltif  oittwaril  and  inwnrd  disloca- 
tions, filt/i-n'inr  or  pcrtirn/  (outward  and 
inward  I  dislocation-;,  an<l  comp/tic  reri't-stnf 
in  either  of  the  two  directions.  Uisincations  upward  and  downwanl 
should  not,  I  think,  have  a  place  in  the  classification,  since  tbey  are 
the  secondary  results  of  other  lesions,  rnptiin'  of  the  liganientutn 
patelhe,  or  of  the  tendon  of  the  <pia<lrice((s,  which  are  to  lie  deemed 
the  princi|)al  aiui  cuntrolling  ones,  .\iiioiig  the  incomplete  oniward 
and  inward  dislocations  those  in  which  one  I'dge  of  the  patella  is 
turned  sharply  forwanl  ililVrr  fmni  the  mrrc-^poiiding  edgowi.se  ones 
only  ill  the  degree  of  rotation,  and  the  di,stiuctiou  between  thenj  is  not 
only  dittienlt  to  make  in  practice,  but  also  does  not  seem  worth  pre- 
serving. I  shall,  therefore,  group  them  all  u.s  edgewise  dislucutions, 
and  limit  the  term  incomplete  to  others  in  which  the  rotation  i.s  absent 
or  slight. 

The  outward  dislrKVitions  are  much  the  more  commnii  ;  it  isdoubtfiil 
if  any  n-ally  r*omplete  inward  disl(HMtion  has  been  recorded,  and  of 
Malgaigiie'rt  -Iti  cises  only  fJ  were  ineoiuplete  inward.  Of  the  vortical 
or  edgewise  disloi-ations  the  outward  appear  to  1h^  somewhat  more 
fre<|iieiit  than  the  inward. 

Cause.  The  cause  and  motle  of  prodni'tion  <if  the  different  forms 
are,  in  manv  respects,  tlie  s:ime.  The  disloeatiini  may  be  j)nKUiee<i 
either  bv  muscular  action,  eoiitractiun  of  the  i|iia(lriceps,  or  by  external 
violence  acting  directly  upon  the  patella.  Of  the  former  there  are 
many  «n<)iiestionable  examples  ;  a  man  dislocates  the^  patella  while 
fencing,  a  woman   by  jumping   baekwanl  and  to  one  side,  a    boy    by 
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jiiitj|iiti>:;  iipwanl  Miid  tiiniiiifj;  ]>:irtly  iirDiind  to  strilcf  a  hall.  Of  the 
latltT,  oxtiTiial  viirlciicc  iU'liiig  tlirocllv  ii|hiii  i!r'  patulla,  tlit'  imhu- 
iiion  examples  arc  (alls  and  blows  upon  the  knee  ;  in  ^«ve^aI  iii.-sianoes 
a  man  riding  a  horse  has  struck  his  knee  viitlently  against  au<»ther 
niiiving  in  the  opjxisite  dirirlii)ii.  In  a  niunher  t>t'  eases  it  lias  iu-en 
noted  that  the  knee  was  previously  all'ected  with  hydrai'thrnsis.  and  in 
SI  tew  genu  valgitni  existed.  In  the  eases  of  iVeipient,  or  iiabitnai,  dis- 
Iwation  some  such  predisjxising  cause  is  »np|M>se<l  always  to  exist. 

OUTWARD  DISLOCATIONS. 


I 
the 


n  com 
outer 


1.  Complete. 

[>leto  outward  difloealiuns  (he  imtella  is  displaced  entirely  to 
■ide  of  the  external  eondylc,  against  which  it  re.sts  either  by 


its  posterior,  cartilaginotis  snrtaee,  or,  more  rarely,  l»y  its  iiuier  horder, 
its  anterior  siiri'aee  heing  still  dirtM'ted  forward,  or  liv  the  inner  [tart 
of  its  anterior  surface,  the  outer  horder  ]irojeeting  forward  and   the 


anterior  snrtaee 


lool 


antr  inwar 


rd. 


Aeeording  to  von  Meyer,  and  liis  o|iini(yn  is  based  upon  clinical 
oliscrvatiinis,  as  well  as  iipuii  anatoniieal  and  exjHTiniental  data,  the 
patella  can  reach  this  ix)sition  either  by  passing  outward  at  or  above 
the  upper  part  of  (he  Iroehlea  in  complete  I'Xtensinn  or  hypcrextension 


ol    the  knee,  or  \>y  passuig  ontwar< 
ot'  tin-    e<uidvle    while    tlii 


I  au.l 


KtU'C    IS 


flex 


upward  over 


the  1< 


bordi 


er 


e(l 


nearly  to  a  riglit  angle.  In  llie  former  rase 
the  dislocation  may  he  jtrodiieed  by  muscular 
ai-tion,  the  cimtnietion  of  the  fpiadriee|)s  ex- 
teiir-oi-.  by  which  the  patclht  is  raisol  so  high 
(hat  its  passage  is  !U>  longer  resisted  hy  the 
outer  bonier  of  the  trochlea,  llyperexteusion 
of  the  knee  favors  the  disjilaccmeiU  Iiy  carry- 
ing (he  patella  still  higher  above  the  trodden. 
Other  contlitions  that  favor  the  tlisplaee- 
uietit  are  exaggeniteil  outward  rotation  of 
(he  leg  and  bending  inward  of  the  knee. 
As  ilhisinitive  examples  MeyrT  (piotes  eases 
I'cported  by  Foucart  anti  Hubert.  A  mus- 
enlar  voung  man  jumping  down  from  a 
.stool  (apivarenfly  backward)  felt  a  sharp 
|>ain,  and  found  he  ettuld  no  longer  stand 
on  the  right  foot  :  exaniin;)tion  sliowe<i  an 
outwjrd  dislocation  of  the  patella.  A 
wouiau,  carrying  a  heavy  hiinlen  ii|>stairs, 
felt  a  sharp  pain  and  a  enicking  in  the  right 
knee,  and  was  unable  to  walk  ;  the  [latella  was  dishn^ated  outward. 

Exte'-nal  violence  can   [>roduee  the  dislocation  at  the  same.  np|H.T, 
|>oint. 

Iti  either   case    the  further  displacement  of  the  patella  downwanl 
upou  the  outer  surface  of  the  condyle  and  its  fixation  there  are  aided 
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by  the  siibsoqtinnt  flrxion  of  tho  knee  whicli  invnlnntarily  follows  upon 
tlie  soiisatiiui  <if  nn  injiirv  rireiveil  tiici-e. 

In  sttulyinj::  tlit'  manner  in  wliicli  <lis|tlaceiiK'nt  IhuU  jilntr,  hv  estcr- 
nal  viojc'iioe,  wliile  tho  Utu'e  was  jiardy  Hexed,  von  Mpvit  fininfl  that 
tlie  resistance  of  the  liganientiitii  patcllsp  e()in]M>lir(l  the  lione  to  move 
in  a  curve  dovvnwunl  iuk!  outward,  so  tliat  it  loil^;ed  over  the  lower 
part  of  the  condyle,  or  even  in  the  groove  between  it  and  the  tibia,  and 
the  tendon  of  the  fiiiadriceps  j^lipped  sidewise  over  the  edge  of  the 
tronhlca,  and  lay  ii|hhi   ihe  outer  surface  of  the  eoudyle. 

Pathology.  The  (latlmlujry  of  the  coinincttief  form  has  been  studied 
only  in  experiments  upon  the  cadaver  and  in  siwcirnens  of  old  unre- 
duce<l  dislocations,  of  which  seven  cases  have  been  report4?d.  In  four 
of  these  seven  cases  the  internal  latend  ligament  of  the  patella  was 
torn,  and  in  one  the  rent  extended  upward  in  the  vastus  internns  more 
than  three  inches  above  the  patelhi.  Experiments  u])on  the  cadaver 
conlirni  these  facts.  Fig.  3.'VJ  represents  a  .specimen  obtained  experi- 
raentjdly.  It  may  be  add(Ml  ttiat  in  three  CJises  of  long  standing  the 
bones  had  undergone  various  changes;  in  some  the  patella  was  iiyper- 
trophied,  in  others  atrophied  ;  in  some  it  had  lost  part  or  all  of  its 
arti<Milar  cartilage;  in  some  the  leg  was  distinctly  rofate<l  outwar<l, 
presuniaidy  tlie  residt  of  the  traction  exerted  ujxjn  it  through  the 
iiganieulnin  patellie. 

Ttie  only  examination  (»f  an  «in(M)mplic:itcd  recent  case  of  which  I 
have  knowledge  is  one  reported  by  .Andrews;'  the  specimen  was 
obtained  by  amputiUion,  which  was  rendered  ncce.ssiiry  by  a  comp)und 
fracture  of  the  leg.  The  displacement  was  of  the  rare  form  in  which 
the  patella  has  undergone  no  deviation  about  its  luni^itudinal  axis  and 
rests  against  the  external  c.emiiyle  only  In'  its  ieuier  border  (Fig.  333). 
The  patient  ha<l  lieen  run  <iver  by  a  freight  «ir. 
"The  patella  was  found  shoved  nearly  straight  out- 
ward with  its  inner  edge  resting  firmly  again.st  the 
outer  condyle,  ami  with  its  front  and  back  surfatxs 
presenting  in  a  nearly  nnnnid  direction.  ...  At  the 
]>lare  where  the  inner  borfler  of  the  patella  rested 
against  the  femur  the  slioH  and  spongy  tissue  of  the 
conflyle  were  crushed  in,  making  an  oval  or  spoon- 
sha])ed  liollow  about  one  inch  long  and  five-eighths 
inch  wide.  The  sharp  inner  e<lge  of  the  ]iatella  rested 
firmly  in  this  hollow  and  was  thus  effectually  pro- 
vented  from  slipping.  The  rest  of  the  patella  was 
stoutly  held  in  ])osition,  like  a  tent-pole  <«•  derrick, 
by  tight  bands  dniwing  in  three  different  directions, 
as  follows:  1.  By  a  portion  of  the  vastus  externus 
ninselo  drawing  the  outer  angle  npwanl,  inward,  and 
backward.  2.  By  a  part  'if  the  rectus  femoris,  not 
represented  in  the  figure,  but  drawing  upward,  inwanl, 
3.   By  the  liganientum  patella',  drawing  <Iownwartl  and 


Fi.i.  333. 


AiiUrcws'a  ciuc 
of  dialocaUon  nf 
Oie  pntvUa  out- 
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and  forward, 
inward. 

"The  vastus  internus  was  torn   of!'.     The  inner  half  of  tho  rectus! 
'  Andrews :  Annuli  of  Aiintomy  *nd  8urger;r,  18ti3,  vul.  vii.  p.  11*9. 
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was  torn  off  with  the  vastus  internum,  and  tfif  hitenil  attachments  of 
tlu'  I'iipsiilur  ligament  to  ttie  ^^iile.s  uj'  tlie  patella  were  etrt-rtiially  ri|iptHi 
away,  hut  llie  outer  part  ol'tlie  re<'tii.s  wii.s  still  attaelied." 

Symptoms.  The  s_viii|itiMiis  are  loss  of  power  to  stand  n|Miii  tlie  lindt 
or  aetivelv  to  move  the  knee,  pain,  and  <lel"orrnity.  'i'lie  knee  is  usnally 
partly  Hexe<l,  but  oeejisionally  has  been  foiinti  t'nlly  exteiidetl.  Passive 
motion  is  painful,  eomplete  e.\tenBi(m  usually  possible,  further  flexion 
nirely   jujssible. 

The  knee  a[)nears  broadened  and  Halleiicd  anteriorly  ;  the  imrnial 
proiuinenee  of  tiie  patella  is  lost,  and  in  its  ]ilare  is  a  dejiression  through 
wliieh  the  anterior  artieidar  suriliee  uf  the  eoudyles  ean  be  distinetly 
tnieed  truless  the  swelling  i.s  tcn)  great.  Tlic  patella  ean  lie  readily  felt 
upon  the  outer  side  ()f  the  condyle,  and  the  tendon  of  the  tpiadriecps 
and  the  lig:unentuni  [latelhe  show  as  tense 
bauds  uixler  the  skin.      I'siiaily  the  jiateila  Fia.  334. 

rests  with  its  artienlar  surtiice  against  the 
outer  surf:ire  id'  the  eoudyle  and  its  iinier 
border  directed  forward,  luit,  as  hay  been 
al really  said,  it  may  .statul  directly  inrt  from 
the  condyle,  resting  ag;iins(  it  Ity  its  inner 
border  only,  or  it  may  he  rotated  in  the  op- 
posite <lireetion  so  that  its  outer  border  is 
directly  in   front. 

Treatment.  The  method  of  treatment  that 
has  ])roved  the  most  snceessfiil  is  one  pro- 
posc'd  more  tlnni  a  hundred  years  ago  by 
, Valentin,  which  consists  in  full  extension 
of  the  kuee  and  Hcxion  of  the  hip  to  relax 
the  quadriceps,  followed  by  flireet  pressure 
with  the  hands  tipou  the  patella  ;  it  may  be 
neee.ssary  to  increase  the  laxity  of  the  ten- 
don of  the  fpiadrieeps  by  pressing  lln'  lower 
part  of  the  muscle  downward  tnward  the 
knee.  Possibly  a  device  which  I)uplay  em- 
ployed snecessfully  in  a  vertical  dislocation 
luigiit  be  used,  if  pressure  with  the  hands 
failed  :  he  inserted  the  points  of  a  strong 
<loiible  hook  through  the  skin,  engaged  them  under  the  etlge  or  in  the 
anterior  surface  of  the  patella,  ami  drew  the  bouc  forward.  Morcau 
did  an  arihrotntuy,  but  the  joint  su|)punited  and  the  patient  barely 
escaped  with  his  life.  Albert  anil  Ki'mig  sjieak  rather  lightly  of  the 
risk  invcdved  in  such  an  operation,  and  the  latter  employed  it  in  a 
case  of  three  month.*'  .standing. 

In  eases  that  have  remained  uureduccd  t!ie  usefulness  of  the  limb 
has  sometimes  been  well  restored,  the  ]);iiieiit<  licing  able  to  walk  fi-eely 
ami  troubled  oidy  iii  making  com|>lete  extension.  In  other  eases,  again, 
the  disability  has  been  great,  the  knee  being  stifi"  and  the  patient  able 
to  walk  only  with  crutches.  Occa.sionally  the  accident  is  followed  by 
a  marked  teudencv  to  reeurreiiTO  on  flexion  of  the  knee. 
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2.  Incomplete. 

The  cases  to  wliich  I  limit  ttii.s  friuii])  nre  those  in  which  the  dislo- 
cation takes  placti  while  the  knee  is  exicmlcil,  ami  in  whidi  the  putellii 
rests  ahuvc  and  [lartiy  to  the  outside  of  (lie  outer  part  of  the  fciniiral 
trochlea,  its  aIK^\  Ixiri^  jnolnddy  still  on  the  median  side  of  the  crest. 
It  is  to  Ix-  rcmemhercd  that  in  most  systetnutic  descriptions  the  group 
is  made  also  to  iiieliide  eases  of  moderate  edgewise  or  vertical  displace- 
ment, those  in  which  the  inner  horder  of  the  patella  rests  in  the  hollow 
of  tlie  trochlea  and  the  otiter  liordcr  projects  outward  and  forward; 
but  still  the  majority  of  the  rc])(>rted  <vises  are  of  the  kind  to  which  I 
have  restricted  the  use  of  the  term.  There  are,  however,  cases  of 
habitual  dislocation  in  which  the  patella  moves  outward  during  Hexion 
of  the  knee  and  the  outer  border  turns  backward,  which  might  properly 
be  termed  incomplete.  Malgaigiie'  rejinrtsonc  such  in  which  the  con- 
dition followed  a  |)nmarv  traumatic  dislocation,  and  a  numlier  have 
been  reported  in  which  the  cotiditioti  developed  gradually  or  was 
thought   to  have  existed  at   birth. 

The  causes  are  essentially  the  same  as  those  wliich  [troduce  the  com- 
plete outward  dislocations  in  which  the  patella  escapes  at  or  aijove  tlie 
upper  part  of  the  tmchlea,  that  is,  mnscidar  action  and  external  vio- 
lence received  while  the  kne(^  is  fully  extenile<I  or  ev<;n  hyperexteuded. 

Von  Meyer  finds  the  ex[ilanation  of  tite  incompleteness  of  the  dis- 
locjition  ill  the  sup(insitioii  that  the  lateral  movement  of  the  patella 
takes  place  while  it  is  still  at  a  lower  |)oiut  upon  the  femur  tlian  it  ie 
when  it  undergoes  disptacenienl  outwaitl ;  the  outer  margin  of  the 
trochlea  eng!>ges  in  the  sulcus  at  the  junction  of  the  patella  and  liga-, 
nientum  ])atellie,  ami  thus  the  bone  is  preventeil  fr(»in  being  drawn 
further  oiitwarvl  by  the  traetion  of  the  ilio  tibial  Itand. 

Direct  examination  has  been  reported  in  only  one  ease,  and  that  an 
old  one,  Diilay  ;^  the  specimen  ciime  from  a  man  tliirty-four  years  old; 
the  def<»rme<l  jiatelhi  rested  on  the  external  condyle  and  was  prevented 
from  moving  inward  by  a  bony  ridge  which  <n'eupied  the  trochlea  ;  the 
articular  surtiice  exteu'li'd  an  inch  hiirlier  upon  tlie  outer  than  upon 
the  inner  condyle.     The  jiatieiit  walked  without  ditliciilty. 

The  limb  is  in  exfeiisioii,  and  anv  attetujit  to  flex  is  painful.  The 
inner  half  of  the  trochlea  can  be  distinctly  traced  with  the  finger,  and 
the  patella  can  be  recognized  above  and  to  the  outer  side  of  its  normal 
positi<in,  \vitli  its  anterior  surface  looking  almost  directly  forward,  and 
if  iiicliiied  at  all  it  appears  to  be  usiiallv  inclined  outward. 

Tlie  treatment  is  the  same  as  that  of  the  complete  form  :  flexion  of 
the  hip  and  extension  of  the  knee  to  relax  the  ipiadriceps,  followeil  by 
direct  pressure  inward  upon  (lie  patella.  Rediietton  is  easy  and  some- 
times spontaneous  ;  in  a  ease  reported  by  Cooper  the  rwluction  followed 
imme<liutely  and  spontaneously  upon  the  tlispkieement,  the  only  proof 
of  the  dislocation  lieing  a  demonstrable  rupture  of  the  inner  anterior 
part  of  the  capsule  and  swelling  of  the  joint. 

'  MiilcitiBni- :  I»c.  cit.,  p.  912. 

'  Diday:  Bull.  <le  In  S<ici<''t<?  Anatomi(|ue,  \KK,  p.  807. 
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3.  Outward  Edgewise  or  Vertical  Dislocations. 

According  to  Malgaigne  this  form  of  dislocation  was  first  reported 
in  1777  by  Nannoni,  an  Italian  surgeon,  who  communicated  two  cases 
to  the  Acad^mie  royale  de  Chirurgie.  His  account  appears  not  to 
have  been  credited,  and  the  subject  was  not  again  mentioned  until 
Malgaigne,  in  1836,  gave  a  description  of  it.  Since  that  time  a  con- 
siderable number  of  cases  have  been  reported  ;  witiiont  making  a  very 
thon)Ugh  search  I  found  about  thirty,  five  of  which  were  reporte<l  in 
the  New  York  Medical  Record  between  the  years  1873  and  1879,  and 
in  this  enumeration  I  have  not  included  cases  rejwrted  as  incomplete 
outward  dislocations,  although  I  include  such  in  the  classification. 

The  dislocation  is  characterized  by  a  disi>lacement  outward  of  the 
patella  and  its  rotation  upon  its  longitudinal  axis,  by  which  its  inner 
border  is  brought  to  rest  at  or  near  the  bottom  of  the  groove  of  the 
trochlea,  w  hile  the  outer  Iwrder  projects  more  or  less  directly  forward 
and  its  anterior  surface  looks  inwani ;  it  is  said  by  Panas  that  its  apex 
is  also  directed  slightly  backward. 

Muscidar  action  is  the  most  frequent  cause,  and  in  some  cases  the 
contraction  of  the  muscle  appears  not  to  have  been  forcible,  as  in 
Martin's '  patient,  a  young  girl,  who  caused  the  dislocation  by  moving 
in  l)ed  ;  in  others  more  force  has  been  exerted,  as  a  boy  in  throwing  a 
snowball,  a  man  in  wrestling,  another  in  stumbling,  another  in  jump- 
ing. External  violence  is  a  less  frequent  cause  ;  a  blow  ujwn  the  inner 
edge  of  the  patella  by  which  the  bone  is  pushed  outward,  its  inner 
border  depressed  into  the  hollow  of  the  trochlea,  and  its  outer  border 
raised  by  the  passage  of  the  bone  along  the  sloj)e  of  the  external  con- 
dyle. The  mode  of  production  by  muscular  action  has  not  been  made 
clear. 

The  patella  may  rest  partly  against  the  projecting  outer  portion  of 
the  trochlea,  or  it  may  touch  the  femur  only  by  its  inner  edge  even 
when  its  outer  border  still  lies  somewhat  io  the  outer  side  of  a  sagittal 
plane  passing  through  the  inner  one,  and  in  one  case,  Payen,  quoted 
oy  Malgaigne,  the  patella  had  turne<l  more  than  90  degrees,  so  that  its 
outer  bonier  lay  a  little  to  the  inner  side  of  the  inner  border.  Its 
fixation  in  this  position  without  lateral  supjwrt  must  be  attributed  to 
the  tension  of  the  overlying  soft  parts  and  the  untorn  {Mirts  of  the 
cai)sule,  for  in  one  case  in  which  both  the  tendon  of  the  quadriceps 
and  the  ligamentum  patelhe  were  cut  subcutaneously  by  the  surgeon 
in  the  effort  to  reduce,  the  bone  remaine<l  as  firmly  fixwl  as  before. 

The  knee  is  generally  extended,  but  in  some  cases  it  was  flexed  half 
way  to  a  right  angle,  and  is  usually  immovable  because  of  pain.  The 
fleformity  is  characterized  by  the  sharp  jirojection  of  the  outer  border 
of  the  patella  in  front,  on  each  side  of  which  the  skin  is  depres.«ed  so 
that  the  anterior  and  articular  surfaces  of  the  patella  can  be  felt,  but 
sometimes  the  skin  is  stretched  tightly  toward  each  side. 

The  most  successful  treatment  has  been  that  recommended  for  the 
preceding  forms  :  flexion  of  the  hip,  extension  of  the  knee,  and  pressure 
upon  the  patella,  the  latter  being  so  directed  as  to  force  the  projecting 

■  Martin  :  Arcb.  g(-n.  de  Med.,  1831,  vol.  zxvi.  p.  259. 
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Ixinler  outward  ami  backward,  but  tins  lias  failed  in  several 
liicli  reduction  wa.s  afterward  (ibtaiued  bv  forced  flexion  of  tl 


cases 


or,  in  one  case,  by  gettirij^  the  jiatient  forciiily  to  contract  tlie  quadriceps 
and  tlicn  jiressing  upon  the  patella  after  it  liad  been  thus  drawn  unwat^. 
Possibly  I>upla_v's  device,  above  ineiitiuncd,  of  drawing  the  ])atella  for- 


warfl  with  a  stnuip  sharp  hook,  would  l)e  of  use  by  diniinisliing  the 
friction  between  it  and  the  femur.  Ebeii  Watson,  and  others  following 
his  example,  succeeded  by  slightly  flexing  the  leg  uixin  the  thigh  during 
anjpstliesia,  jiressing  tiie  patella  niiKlenitely  outward,  and  then  suddenly 
extending  the  leg.  Tliree  surgeons  have  resorted  to  section  of  the  liga- 
nu'Utuni  pateihe,  and  one  of  tbeni  also  to  that  of  the  tendon  of  tlie 
fHi!(di-ice|is,  but  without  success,  and  in  the  last  one  the  joint  suppu- 
rate<l  and  the  patient  died. 


4 

4 


INWARD  DISLOCATIONS. 

These  are  so  similar  to  the  outward  dislocations  in  their  nature., 
causes,  symptoms,  and  freafinent  that  a  detailed  description  is  unnec- 
essary. 

Complete  Inward. 

This  dislocation  is  denied  by  several  authors,  the  only  alleged  cases 

being  those  of  Putegiiat  and  W.-dther,  l)otli  ipioted  by  ^iaIgaigne.  The 
foi-fner   was  traumatic   in   origin,  but   when   tfie   patient  came   under 
observation  the  condition  was  that  of  habitual  dislocation  :  the  patient, 
a  girl  thirteen  and  a  half  years  old,  liad   fallen   upon   her  knees  five* 
years  ))efore,  and  since  that  time  Ixilh  ])atelia"  lia<l  been  so  freely  mov- 
able that  she  sometimes  ainnse<l  herself  liy  dislof^ating  and  reducing 
them  more  than  a  hundred  times  in  an  hour.     The  right  ]iatella  could 
be  tnore  easily  dislocated  outward,  the  left  one  inwanl;  but  both  could  , 
be  dislocated  so  completely  inwar<l  that  their  anterior  surfaces  were 
exactly  in  contact  when   the  knees  were  brnuglit  together.     The  Hga-  I 
meiits  were  so  relaxed  that  the  legs  CAiuld   not  be  completely  extemied  | 
by  the  contraction  of  the  <pi;tdriceps. 

Of  W'ahher's  ca.se,  nothing  is  known  but  a  brief  des<'ription  in 
I^atin  of  a  specimen  in  a  nuiseum  at  Berlin.  Malgaigne  thought  it 
might  be  a  complete  inward  dislocation,  but  mlniits  tliat  its  character  j 
is  uncertain. 

Incomplete  Inward. 

Of  complete  inward  dislocation  only  one  ca.se  has  been  reported,  byl 

Key;'  it  also  was  cpioted  by  Malgaigne.  The  jMUient,  a  girl  twenty 
years  old,  sli|»j>ed  and  fell  ;  she  felt  great  pain  in  the  left  knee,  and 
was  unable  to  walk.  "  The  patella  was  found  resting  on  the  inner 
condyle,  the  outer  part  of  its  articulating  surface  being  support€<l 
obli4iuely  by  the  projecting  edge  of  the  trochlea  of  the  femur.  Gentle  j 
|iressure  on  the  inner  e<lge  of  the  patella,  as  the  linii)  lay  on  the  be<l, 
reduced  it  to  its  natural  position,"  Tlic  joint  su])[>united,  an<l  apjiar-  ' 
ently  the  |ratieiit  died  or  the  l)mi>  was  am[>utated.  The  tendon  of  the 
vastus  externus  was  partly  turn  througli. 

>  Ke.T :  Oujr's  Hospital  Buporta,  1H36,  vul.  i.  p.  £60. 
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Inward  Edgewise  or  Vertical  Dislocation. 

This  seems  to  be  nearly  as  frequent  ns  tlie  e(irrcs])<inding  outward 
form.  P()S.sil)ly  its  relative  frequctiey  and  the  rarity  or  aiisence  of  the 
coni[ilete  and  incomplete  iTtwanJ  fijrrus  are  to  1m'  ex|i!ained  by  tlie 
greater  projection  iinvarcl  of  the  internal  eoniiyle.  and  tlie  relative 
^lrt)rtness  of  the  Itgami'iUiiin  putelUe,  wliieli  j)revents  the  jiatella  from 
rtiaching  that  side  of  the  condyle. 


^ 


COMPLETE  REVERSAL. 

Complete  reversal,  thfi  outer  border  jMamiff  in  front  to  tlie  inner  side, 
so  that  tlie  anterior  surface  rests  apsiinst  tlie  trochlea  and  the  articular 
surface  is  directed  forward,  has  been  rejiorted  iti  uidy  two  cases,  which 
are  briefly  (|iioted  by  Maltraiirnc  as  fulluws:  "In  i7''J2  .1.  Sue  sjiw  a 
dislocation  (>nidiiced  by  riiiisciilar  action  in  wliich  lie  clearly  recog- 
nizetl  a  two-thinls  reversal  of  the  patella  fnmi  without  inward  without 
any  evidence  of  rn|)ture  of  the  ligaments.  Siibse(|tieiitly  Ik-vin  said 
tliat  lie  had  heard  BrnyfTes  reail  before  the  .Acadr'inio  royal  de  Chir- 
nrjrie  the  details  of  a  total  reversal  of  the  patella  upside  down,  also 
without  rii[»tnre  of  the  ligaments;  in  the  latter  case  the  cruise  was  a 
blow  received  njion  the  inner  [tart  of  the  knee." 

Complete  reversjd,  flic  inner  border  pitgKi'iu/  in  front  to  the  outer 
side,  ha.s  been  reported  in  three  cjise.s,  Castara,  quoted  by  Malgnigne, 
Wragg,'  and  Gaidke.'- 

Castara's  jiaticiit,  a  girl  seventeen  years  old,  bent  forwanl  to  lift  a 
book  from  a  tabic,  resting  her  weight  upon  the  extended  right  leg,  and 
jiressing  tlie  outer  border  of  the  (latella  against  the  edge  (>f  a  chair  ; 
she  suddenly  cried  out,  anil  Ciistara,  summoned  immediately,  found 
the  leg  partly  flexed,  and  could  extend  it  but  very  little.  The  patella 
rested  liy  its  outer  border  upon  the  outer  and  upper  [mrtof  the  trncldea 
of  the  femur,  u  hich  it  <'ovcred  only  over  a  lireadth  of  a  (piarter  of  an 
inch  ;  its  inner  border  inclined  outvvard  and  ]ir(ije(ted  in  this  direction 
two  and  a  half  centimetres,  its  articular  surface  looking  (lirward  and 
inward.  The  tendon  of  the  (ruadrieeps  an<l  the  ligamentnni  patella' 
each  formed  a  (piite  thick  and  hard  ivmnded  cord  above  and  below. 
The  surgeon  grasped  the  bone  with  his  tluimhs  and  forefingers,  and  by 
a  simple  movement  of  rivt.Mtirui  from  behiiul  forwanl,  and  from  without 
inward,  restored  it  easily  tn  its  place. 

Wragg's  patient  was  a  negro,  who  bad  been  struck  ii|ion  the  outer 
side  of  the  right  ]»atella.  The  limb  was  extended  and  immovable. 
The  iniuT  border  of  the  patella  lia<l  lurne<l  forward  and  outward,  and 
lay  about  half  an  inch  to  the  outside  of  the  normal  posi(i<iii  of  the 
outer  btu'dcr;  the  outer  border  could  be  felt  deep  in  the  trochlea  about 
half  an  inch  from  its  inner  edge.  The  (endon  of  the  qua<lriceps  and 
the  ligamentum  patelliv  showed  under  the  skin  as  jiard  tw'isted  cords; 
very  little  passive  motion  at  the  knee.     The  dislocation  was  reduced 

'  Wragg:  Cliarlpston  Mfdintl  .Tnuriial,  Miiv,  I8.W,  utistrai't  iti  ^liuiidt's  Jalirburber, 

laTit,  vol.  xci.  p.  :ir,-2. 

•  Oanlke:  Deutsche  Kliiiik,  IWiS,  p.  Ittji. 


796 


DISLOCATIONS. 


ensily  by  nressing  witli  tlic  tliiimbs  against  tlio  projectiug  Vjonler,  auJ 
witli  the  m<li!X-  ami    iiiitidK;  tiiigeis  aj^inst  the  ontor  Ijonler  in  t\»\ 
i)|)[)ositc'  (lirtHitioii.     Thf  reaction  was  slight,  and  the  patient  made  a[ 
guoil  iveovery. 

(tunlkc's  patient,  a  girl  seventeen  year*  old,  injurcKl   her  kne**  in  t\ 
fall  tVotn  a  horse,  and  was  not  seen  Uy  iiini  nntil  tt>n  days  after  the 
accident.     "The  patella  lay  entirely  njwn  the  outer  contlyle  of  the 
feiiiiir,  and  had  been  so  turned  about  its  longitu<liiial  axis  that  its  po*- 
Icrior  surtiu'c   looked   forward   and  inward,  and   the  anterior  snriiirej 
backward  ami  oiifward."     After  several  failure.--  he  retluotil  l)y  making^j 
pressure  against   the   projecting  inner  border  with   one  jaw   of  avisf,  [ 
such  as  is  useil  by  carpenters  to  hold  pieces  of  wood   that   liave  Urn  I 
fi^eshly  glued  together,  the  counter-pressure  being  made  with  the  otherj 
jaw  against   the   internal   condyle.      The  force  of  the  screw  ivas  sol 
apjdied  as  to  press  the  inner  border  of  the  patella  forward  and  inwanl,] 
while  its  outer  bonier  was  expected  to  move  along  the  outer  slo|>e  of 
the  trochlea.      After  many  eHbrts,  the  patella   suddeidy  movetl  with  a 
snap,  turned  about  its  long  axis,  and  fell  back  into  place.    The  jiaticnt 
recovered  in  a  fortnight. 


CONGENITAL   DISLOCATIONS. 

In  a  nnnilwr  of  reportcfl  oases  the  term  congenital  has  been  useJJ 
although  the  writers  knew  that  the  dislocation  had  first  appcareil  Ions: 
after  birth  ;  in  most  of  the  others  it  has  not  been  |)ossible  to  aseertiim 
with  certainty  the  date  of  the  ap|M>anince  of  theeomlition,  and  io  manfl 
the  [>rol)al>ility  is  very  gre.at  that  it  had  been  gnidnally  deveIn|M-d  lunft' 
after  birth.  The  reported  cases  in  which  it  is  reasonably  certnin  that 
the  couditiou  existed  at  birth  are  not  numerous,  perhaps  tiftp«-ii  (if 
tweiiiy,  but  if  to  these  are  ailded  the  other  eases  which  sevi-nil  of  the 
jiutierits  have  said  existe<l  in  other  niendjens  of  their  families,  the  unra- 
ber  becomes  considerably  increased.  The  principal  [wiper  n|Kin  the 
sidyect  is  one  by  Zielevvicz ; '  Bessel-Hagen*  recently  reail  one  beforr 
the  Berlin  Medical  SK-iety,  anil  presented  two  cases,  but  the  published 
abstract  is  very  short.  Zielewiez's  paper  gives  the  details  of  l."J  oo.-h^ 
in  ;5  of  which  the  patella  w;is  dislocjited  upward  with  elongation  of  iu 
lig-.iment ;  iir  the  remaining  10  the  dislocation  was  outward.  The  con- 
genital character  of  the  first  3  is  uncertain.  Of  the  ontwanl  ones 
which  the  sex  is  noted,  6  were  males,  .'J  females;  in  5  both  jKitellje  wirei 
di-;!oeate<l,  and  in  all  the  |)atieiits  were  able  to  make  go«>il  use  itf  the-] 
lind). 

Bessel-Hagen  points  ont  that  the  ca.ses  may  be  grouped  in  thi 
classes:  1.  The  incnmjileti;  in  which   the   patella   lies  ujion   the  outer! 
Condyle  when  the  knee  is  extended,  and  returns  to  its  normal  plac 
when  the  knee  is  flexed  ;  2,  complete  intermil/att,  in  wliich  the  displac»^l 
n)eui  o(;curs  during  flexion  ;  .3,  conifi/iii-  pt'nnanent,  in  which  the  dis- 
placement is   increased   during  flexion,  and   is  not  overcome  during] 
extension. 


I 


'  Zii'lrwii'z :  Berlin,  kliii.  Wwhenwlirift,  IHtK),  vol.  vi.  p.  25. 
'  UcaHol-iliigeu  :  iK-utucbe  meU.  WoclieuM'hrift.  1881,  p.  45. 
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Caswell'  reported  a  case  of  congenital  dislocation  of  botli  patellte  in 
a  man,  forty-three  years  old,  who  said  that  five  niembei"s  of  his  family, 
in  three  generations,  had  the  same  deformity — his  father,  sister,  son, 
and  nephew.  Dr.  Caswell  examined  the  son  and  confirmed  the  state- 
ment to  that  extent. 

Sliapleigh*  saw  a  man,  thirty-nine  years  old,  both  of  whose  patellae 
"  were  dislocated  outward,  resting  on  the  upper  and  outer  surface  of 
the  external  condyle  of  the  femur."  They  were  of  normal  size.  The 
])atient  .ssiid  the  condition  had  existed  from  birth,  and  that  his  grand- 
father, father,  and  one  of  his  own  children,  four  generations,  had  the 
same  deformity.  The  man  walked  witliout  difficulty  and  had  serve<l 
as  a  soldier  during  tiie  war. 

An  anonymous  writer"  reported  u  cjise  of  congenital  dislocation  of 
both  patella;  in  a  girl  whose  father,  aunt,  and  aunt's  daughter  were  in 
the  same  condition. 

HABITUAL   OR  PATHOLOGICAL   DISLOCATIONS. 

A  number  of  varying  conditions  in  the  bones  or  ligaments  of  the 
knee  may  have  for  consecjuence  the  frequent,  even  liabitual,  dislocation 
of  the  patella  in  certain  j)ositions  or  movements.  Almost  without 
exception,  these  dislocations  are  to  the  outer  si<le  and  com])lete.  Many 
cases  reported  as  congenital  are  probably  of  this  character ;  Isemeyer,* 
indeed,  published  an  elaborate  paper  on  the  subject  in  which  he  claimed 
that  all  reported  cases  of  congenital  dislocation  were  really  pathological 
ones. 

Among  the  alleged  causes  are  relaxation  of  the  ligaments,  olironic 
arthritis  of  different  kinds,  malformations  of  the  knee,  especially  genu 
valgum,  and  injury  of  the  lower  part  of  the  vastus  internus. 

In  genu  valgum  the  increased  abduction  of  the  leg  ujwn  the  thigh 
prwhices  a  corresponding  exaggeration  of  the  angle  between  the  quad- 
riceps and  the  ligamentum  patellie  in  consequence  of  which  the  con- 
traction of  the  nuistile  constantly  tends  to  draw  the  patella  outwaixl, 
and  if  the  patella  passes  to  the  outer  side  of  the  outer  condyle  the 
muscle  then  aids  still  further  to  abduct  t!ie  leg  an<l  increase  its  devia- 
tion. Indeed,  in  some  of  the  rejiortcnl  (•as<>s  it  has  remained  in  doubt 
whether  the  abduction  of  the  leg  prece<led  or  was  itself  the  conse- 
<jnence  of  the  dislocation  of  the  patella. 

Condamin'  reported  a  case  in  which  |)ersistent  outward  displacement 
took  place  gradually  in  consequence  of  operative  division  of  the  lower 
portion  of  the  vastus  internus  in  the  treatment  of  an  osteomyelitic 
abscess. 

The  patella  is  habitually  very  movable,  and  the  dislocation  takes 
place  or  is  increased  during  flexion  of  the  knee  and  is  re<luce<l  or 
diminished  during  extension.  The  functions  of  the  limb  are  more  or 
less  interfered  with,  com])icte  voluntary  extension  being  difficult  or 

'  Caswell ;  Aiiiericaii  .Touriial  of  the  Medical  Scicnros,  July,  ISlBR. 

'  Shaplcif;}) :  Rastnn  Medical  aud  Surgical  .Journal,  ISSl,  vol.  cv.  p.  258. 

»  New  York  Medical  .Jounial,  ISH").  vol.  xlii.  p.  27. 

•  Lsemeyer:  Arcli.  fiir  klin.  Chirurgie,  IWWi.  vol.  viii.  p.  1. 

'  Condamiii :  Lyon  Med.,  September  30,  ISSS. 


798 


DISLOVA  rioifs. 


imuossible.  The  femur  ten«)s  to  rotate  inward,  and  the  leg  on t ward 
and  to  become  abdiift*;d. 

A  ease  M'hifh  rfsfniUU's  t'lit^^nat'H  of  complete  in\vai-d  dislocation 
in  the  facility  with  wiiieli  tlie  [(atient  could  ra|ii(l!y  produce  and  rtKhice 
the  disiocatiou  by  noiHcular  action  is  reportctl  by  Albert ;'  tiie  patient 
was  a  boy,  sixteen  years  old,  with  genu  valgum  on  the  affected  side. 
When  the  knee  wus  licid  at  an  angle  of  ItiO  degi'ees  he  c<jiild  repeat 
the  profluction  and  reduction  witli  great  rapidity  and  ease.  Flexion 
at  150  degrees  was  the  limit  at  wliii-h  voluntary  reduction  could  be 
made ;  voluntary  dislocation  was  possible  even  when  flexion  was  carried 
to  90  ilegi-eets. 

The  treatment  consists  in  the  wearing  of  a  knee-cap  designed  to 
oppose  the  displacement  durinjj  flexion  or  to  restrict  the  flexion  to  the 
range  l>eyorid  whicli  the  displacement  took  place. 

lioux '  ivlievod  a  case  of  habitual  dislocation  outward  following 
rupture  of  the  aponeurosis  on  the  inner  side  by  dividing  tjje  vastua 
externus,  suturing  the  rent  on  the  inner  side,  and  displacing  ibe  in.5er- 
tion  of  the  ligainentum  patellte  ujw>n  the  tibia  half  an  inch  inwaixl. 
Bradford'  did  the  saine  with  succciw. 

Another  French  surgeon  (I  have  mi.tlaid  the  reference)  relieved  the 
condition  by  narrowing  the  internal  lateral  expansion  by  means  of 
three  silk  sutnrcs  ^o  }>laced  as  to  make  a  longitudinal  tuck  in  It ;  others 
have  excisiCfl  a  piece  and  closed  the  o[>cniug  with  .sutures. 

1  AUipn:  t.'hirurjsic,  vol.  iv.  p.  ISK.  *  Rtmx  ;  Bbv.  <lf  Vhit.,  Xugust,  1888. 

•  Brmlfurd  :  Biwtoii  Mwlical  uud  Surgical  Jourual,  Kubrtiary  SO,  I860. 


CHAPTER  LVl. 

DISLOCATIONS    OF   THE   FIBULA. 

Of  the  Upper  End — Of  the  Lower  End — Spontaneous  or  Pathological. 

The  fibula  may  be  dislocated  at  its  upper  or  at  its  lower  end,  and 
as  the  result  of  external  violence,  or  of  muscular  action,  or  of  unequal 
growth  of  the  tibia  and  fibula. 

DISLOCATIONS  OF  THE  UPPER  END. 

Of  tliese  there  are  now  about  twenty-five  reported  cases.*  In  the 
majority  the  displacement  was  outward  and  forward,  in  others  back- 
ward, and  in  a  few  upward.  It  is  to  be  remembered  that,  as  the  head 
of  the  fibula  is  situated  behind  the  most  external  part  of  the  tibia,  a 
dislocation  forward  must  also  be  outward. 

Of  cases  complicated  by  fracture  of  either  the  tibia  or  fibula,  or  of 
both  bones,  quite  a  number  have  been  reported.  Of  those  in  which 
the  dislocation  is  pnxluccd  by  the  overriding  of  the  fragments  by 
which  the  head  of  the  fibula  is  forced  upward,  it  is  only  necessary'  to 
say  that,  although  tlie  reported  displacement  has  been  very  great  in 
some  cases,  it  does  not  appear  seriously  to  have  affected  the  treatment 
of  the  fracture,  and  in  most  cases  reduction  was  easy.  In  some,  in 
which  the  fracture  united  with  shortening,  there  remained  a  permanent 
displacement  of  the  head  of  the  fibula  upward.  The  dislocation  is 
not  always  upward,  but  is  sometimes  forward,  and  sometimes  the  head 
has  been  freely  movable  backward  and  forward. 

1.  Forward. 

The  cause  has  been  a  fall  with  the  leg  bent  under  the  body  or  a  mus- 
cular effort  without  a  fall,  and  there  is  reason  to  think  that  the  forcible 
depression  and  inversion  of  the  front  of  the  foot  may  be  a  factor  in 
the  production ;  thus,  Savournin's  patient  caught  her  heel  while 
descending  a  staircase  and  the  foot  was  sharj)ly  depressefl  and  turned 
inward,  and  in  my  two  patients,  one  of  whom  had  not  fallen,  move- 
ment of  the  foot  in  tlie  direction  mentioned  caused  pain  at  the  site  of 
the  dislocation  after  rwluction.  Tillaux,  also,  observed  a  case  of  dias- 
tasis associated  with  fracture  of  the  lower  end  of  the  tibia  (p.  383). 

The  liead  of  the  fibula  can  be  seen  and  felt  in  front  and  outside  of 
its  normal  position,  and  the  tendon  of  the  biceps  shows  plainly  in  an 
unusual  curve.  Tlie  patient  is  usually  unable  to  walk  because  of  {rain, 
but  can  move  the  knee  quite  freely. 

'  In  addition  to  the  bibliography  given  in  tlie  first  edition,  see  Ilirsehberg,  Arch,  fur 
klin.  Chir.,  188S,  vol.  xxxvii.  p.  IfW;  LegRett.  Ij»ncet,  March  31,  1888;  and  Stiiuson,  New 
York  Mcdieal  Journal,  May  25,  1889,  and  FebrnuryC,  I&92 
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llt'<liietion  has  u.stuilly  Uceii  fii^y  by  ilirt-ct  pressiire  while  the  knt-e 
was  [wrily  Hexed  ;  in  Savoiiniiii's  case  while  tlie  knee  was  extended 
and  the  toot  in  dursiil  Hexion.  1  was  oWijred  to  resort  to  arthrotoniy 
in  one  ea.se.  Le^rtCett  refers  to  an  nnre[>orte(l  ease  in  wiiieii  rednction 
failetl,  two  attempts  iiaving  heeu  made  under  aniestlle^ia.  The  obstacle 
in  my  ea.se  aj)|)ejire<l  to  he  a  strong;  lihroiis  hand  extending  from  the 
head  of  the  fibula  to  the  front  of  the  tibia;  after  its  division  reduction 
was  easy. 

2.  Backward. 

In  at  lea.st  one  of  these,  Dubronil,  the  cause  clearly  seems  to  have 
been  forcible  contraction  of  tlie  biceps  ;  in  the  others  the  ]>atients  fell, 
and  the  cause  nmy  have  been  a,  twist  of  the  leg  which  ruptured  the 
tibt()-ti!)itlar  altaeliiui'iits  by  the  pull  of  (he  external  latei-al  ligament 
of  the  knee,  the  bii'cps  (hen  acting  to  displace  the  bone  l)ackward. 

In  two  cases  the  font  was  slitrdtly  everted,  an<l  in  one  of  them  tiiere 
was  a  seussition  of  cold  and  iiiunbne.'is  along  the  peroneal  region  of  the 
leg;  in  one  the  tendon  of  ilie  bice(ts  was  ten.se.  The  dis|)lacement  is 
described  as  backward  in  all,  and  its  extent  as  one  inch  in  DubreuilV. 

Rodiietiim  wiis  etfecled  without  much  «iifticulty  in  tliree  hy  direct 
jiri'ssure  ii|><)n  the  head  of  the  libida  wliile  the  knee  was  flexetl.  In 
Dubreuirs  tlie  di^pfaeemetil  recurred  on  lite  following  day,  and  \vi\s 
then  less  easily  reduced  ;  a  knee-ca|)  <if  leather  was  then  worn  for 
twelve  days,  ami  the  patient  was  then  able  to  walk  with  a  cane,  l>ut 
for  some  time  the  leg  had  a  tendency  to  bend  outward  ;  ultimately 
recovery  was  complete,  as  it  was  also  in  the  other  two  csise.s. 

Ericlisen  and  Oldri<;ht  did  not  see  their  (latteuts  until  some  time 
after  the  acci<li'nl  ;  in  tlie  former's  the  di>pl;a'eiiieut  was  jiermanent 
and  the  "limb  was  somewhat  weakened,  so  that  the  patient  cotdd  not 
jump,  but  otherwise  he  sutfereil  no  inironveiiience."  In  Oldright's 
the  displacement  could  lie  easily  reducefl,  but  it  immediately  recurred  ; 
l(»eal  jiressure  and  iiuinobili/aliou  of  the  knee  faileil  to  cure.  Possibly 
retention  by  a  stri|>  of  adhei-ive  (vlastcr  placed  round  tiie  upper  part  of 
the  leg  woidd  l>e  elfective. 

3.  Upward.' 

Of  this  form  there  are  only  lliree  refHirted  cnse.i,  Boyer,  Stoll,  and 
Sorln'ts,  aiul  the  account  of  the  latter  is  too  iTie<implete  to  be  of  any 
use  or  even  to  establish  the  accuracy  of  the  tliagnosis. 

Hover's  patient  a))[)ears  to  have  received  a  dislocation  outward  of 
the  foot  or  a  Pott's  fr.K-ture  of  the  ankle  in  which  the  (ibula,  instead 
of  breaking,  had  been  pushed  bodily  iij^ward  ;  the  extent  of  the  dis- 
placement i-<  not  stat<'d  ;  the  restoration  of  the  foot  to  its  j)laee  cor- 
rected the  up|R'r  clislocatii>u  also,  and  the  patient  recovered. 

In  Stoll's  case  the  head  of  the  fihiila  is  described  as  standing 
"  notably  higher  than  normal  on  the  outer  surface  of  the  tibia,  and 
forming  tliere  an  immovatile,  firm,  sharply  projecting  tumor,  very 
])ainfid  on  |)ressnre."  He  (piotes  Dubreuil's  eas<»  as  identical,  and 
attrilnites  the  displacement  to  the  forcible  contniction  ol"  the  biceps, 
and,  therefore,  it  .«eems  possible  that  the  dislocation  may  belong  among 
'  TiiU  if  somctimiM  cnltcd  "  total  "  dislocation,  bomuac  the  lower  end  also  is  displaced. 


DISLOCATIONS  OF  THE  FIBULA.  801 

the  backward  ones.  The  patient  was  a  circus-rider  and  received  the 
injury  in  jumping  from  his  horse,  alighting  upon  his  toes.  Tiie  sole 
was  everted,  the  toes  abducted  ;  the  inner  side  of  the  ankle  swollen 
and  tender ;  jxissive  motion  of  the  knee  and  ankle  very  painful ;  numb- 
ness of  the  outer  side  of  the  leg.  No  fracture  could  be  found.  Re- 
duction was  made  by  forcible  traction  on  the  foot,  the  knee  being 
flexed  at  a  right  angle,  and  was  accompanied  by  a  snapping  sound. 

DISLOCATIONS  OF  THE  LOWER  END. 

Of  this  the  only  two  reconled  cases,  excluding,  of  course,  the  numer- 
ous ones  in  which  diastasis  of  this  joint  has  formed  one  of  the  lesions 
of  Pott's  fracture  at  the  ankle  and  the  few  cases  in  which  the  same 
«Hastasis  has  been  part  of  inwanl  or  outward  dislocation  of  the  ft>ot, 
are  one  observed  by  Nelaton  in  the  service  of  Gerdy  and  one  in  the 
service  of  Tillaux  reported  by  Dunand.'  Gerdy's  ]>atient  came  to  the 
hospital  thirty-nine  days  after  the  accident.  The  wheel  of  a  wagon 
had  jKissed  across  the  lower  end  of  his  leg  and  had  forced  the  external 
malleolus  so  far  backward  that  it  was  almost  in  contact  with  the  outer 
border  of  the  tendo  Achillis  ;  the  outer  surface  of  the  astragalus  could 
be  felt  through  almost  its  entire  extent.  The  patient  walked  fairly 
well,  and  Gerdy  thought  no  attempt  to  reduce  should  be  made. 

In  Tillaux's  case  the  patient  in  stepping  from  an  omnibus  canght 
his  foot  and  fell  forward.  The  foot  was  everted,  there  was  a  large 
ecchyniosis  on  the  inner  side  of  the  leg  and  fwit,  and  another  on  the 
outer  side ;  the  ankle  was  swollen  and  tender,  esi)ecially  on  the  inner 
side ;  no  fracture  could  be  foiuul.  Tlie  lower  end  of  the  fibula  was 
freely  movable  forward  and  backward  with  cartilaginous  crepitus, 
and  could  be  drawn  outward  .so  far  that  the  end  of  the  finger  could  be 
inserted  between  it  and  the  astrag-alus.  The  jxitient  made  a  good 
recovery. 

I  have  seen  one  case  of  dislocatiim  backward  fnmi  the  tibia,  possibly 
with  preservation  of  the  relations  with  the  calcaneum.  Tlie  patient, 
a  lad  of  seventeen,  was  admitted  to  the  House  of  Relief,  July  17, 
1889,  having  been  injured  in  the  left  ankle  while  wrestling.  The 
foot  was  abducted,  its  inner  side  normal  and  ])ainless ;  the  lower  ])art 
of  the  fibida  was  prominent,  the  region  swollen  and  tender.  A  care- 
ful examination  was  made  luuler  ether,  and  the  above  diagnosis  reached. 
On  adduction  of  the  front  of  the  foot  the  bone  returned  to  its  place 
with  an  audible  snaj).  The  dislocation  was  then  reproduced  by  abduc- 
tion of  the  foot,  and  again  reduced  by  adduction. 

SPONTANEOUS  OB  PATHOLOGICAL  DISLOCATIONS. 

These  liave  been  reported  as  (x-cnrring  at  the  upper  end  in  conse- 
quence of  inflammation  of  the  joint,  of  rhaehitio  changes  in  the  bones, 
and  of  exaggerated  growth  of  the  tibia  following  necrosis.  In  the 
same  group  may  be  classed  a  dislocation  outward  reported  by  Bryant, 
which  was  due  to  arrest  of  the  growth  of  the  tibia. 

'  Dtiiiaiid :  TIk-,sc-  (in  I'aris,  ISTS,  No.  217. 
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Malgaigne,  after  quoting  a  eeneral  description  given  by  Cooper, 
aoourding  to  wliioh  chronic  byararthrosia  leads  to  the  easy  displace- 
ment of  the  head  of  the  fibula  and  to  much  weakness  and  fatigue  in 
walking,  dowribes  a  cose  under  his  own  care  in  which  this  laxity  of 
the  joint  existed ;  in  certain  movements  of  the  knee  the  fibula  was  dis- 
plnovd  Imokward,  returning  almost  at  once  to  its  place  with  a  cracking 
aound ;  the  condition  followed  an  arthritis  which  had  produced  a  sim- 
ilar relaxation  of  the  knee.  In  a  caae  of  rhachitic  curvature  of  the 
leg  in  an  infant  Malgaigne  thought  he  could  recognize  the  head  of  the 
fibula  tliiiplaced  upward  almost  to  the  level  of  the  articular  surface  of 
the  tibin,  and  on  examining  the  rhachitic  skeletons  preserved  in  the 
Mus^o  Dupuytren  he  found  several  examples ;  the  displacement  was 
upward  and  outward  at  tlie  upper  end,  the  lower  end  preserving  its 
normal  relations. 

Dislocation  downward  of  the  upper  end  due  to  elongation  vf  the 
tibia  following  necrosis  was  dewribea  by  Piarise  (quoted  bv  Malgaigne), 
who  reported  three  casest.  In  one  of  th«n  the  elongation  was  three 
eentimetrea  on  the  inner  side  of  the  tibia,  one  and  alialf  centimetveB 
on  the  outer.  Malgaigne  subeequnitly  saw  and  rnwted  a  foarth 
case.    The  ooiMiUtraDB  did  not  afieet  tbe'functioos  of  ttie  limb. 
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CHAPTER  LVII. 

DISLOCATIONS  AT  OR  NEAR  THE  ANKLE. 

Dislocations  of  the  Foot  (Tibio-tarasil) — Subuiitragaloid — Total  Dislocation  of 
the  Astragalus — Medio-tarsal — Congenital. 

Anatomy. 

TllK  principiil  moveinpnts  ol'  (lie  toot  arc  tlmt  of  flexi(»n  an<l 
c.vk'iisitm.  Ml-  (lorsil  and  ptantiir  fli'xion,  wliieli  lakts  place  in  tlie 
joint  foniied  l)_v  tlie  Jir-trufralus  and  the  tiliia  and  lilmla,  and  that  of 
aiiiluiitiuii  and  ahdirctiou  eoniljineit,  ri'speetiveiy,  with  inversion  and 
eversiim  of  the  sole,  wliieli  takes  phiee  in  the  joints  heivvecn  the  a.strag- 
alns  III)  one  side,  and  the  ealeaneutn  ami  sr-aphoid  on  tlie  other,  and  is 
aith'fl  1)V  slijrht  motion  between  the  ealeanenin  and  cnhoid.  The  axis 
of  the  iirst  joint,  the  ankle,  i.s  liorizoiital  ami  nearly  (rans verse,  its 
inner  en<l  intTming  forward  ;  that  of  the  other  rnns  oldiipiely  fruni  a 
point  near  the  inner  tuberosity  of  the  ealcanenm  npward  and  forward 
to  a  point  (111  the  n]i|icr  snrfaee  of  the  neek  of  the  astrajralns. 

The  astrajrahis  articulates  above  with  the  under  snrlaee  of  the  tibia, 
and  on  the  sides  with  the  malleoli,  between  whieli  it  is  so  snuf^ly  plaee(i 
(hat  no  lateral   motion   is  jiossible.     On  eaeh  side  the  lateral  ligament 

I  lasses  to  the  astrapilus  and  ealeanenni  from  the  mallerdns,  and  the 
ower  ends  of  the  tibia  and  fibnla  are  bound  together  hy  ligaments  in 
front  and  behind.  The  range  of  dorsd  and  plantar  flexion  is  nearly  90 
degrees,  and  as  the  artienlar  snrfaee  of  the  astragalus  is  simewhat  nar- 
rower behind  than  in  front  .-.ome  lateral  motion  of  (he  joint  is  iKussible 
in  fnll  [dantar  flexion. 

The  rounded  head  of  the  astnigalns  articnlates  with  the  posterior 
concave  surface  of  the  seaphoid,  the  inferior  ealcanco-s<.'aphoid  liga- 
ment, ami  .slightly  with  the  anterior  end  of  the  caleanenm.  On  the 
under  snrfaee  id'  the  aslragalns  are  two  articular  faeets  eorres[>t)nding 
to  two  on  the  upper  snrfaee  of  the  ealeaneum,  and  between  them  is  the 
strong  intero.s,>;eous  ligsunent  whieh  tills  the  eanal  fornie<l  by  a  groove 
on  eaeh  hone  separating  its  two  artienlar  .surfaces,  and  binds  the  bones 
tirmly  together.  The  niaximinn  range  of  motion  in  tliesti  joints  is 
about  40  degrees,  and  is  limited  jiartly  by  bony  contact  and  jwirtly  by 
the  ligaments. 

In  this  elia])ter  I  shall  descril>e  four  different  dislocations :  those  of 
the  foot,  (hose  of  the  astragidus,  the  subastnigaloid.  and  tlie  medio- 
tar.sid  dislocations;  under  the  first  term  are  included  those  in  whii'h 
the  astragalus,  wdtile  maintaining  its  relations  with  the  other  bones  of 
the  foot,  is  displacctl  from  the  bones  of  the  leg ;  under  the  second, 
those  in  which  it  is  alwi  displaced  from  the  ealcanenm  and  scaphf>id  ; 
under  the  third,  those  in  wliieli  the  astragalus  remains  in  the  tibio- 
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fibular  morlaae  find  is  s^Musted  frmn  ibe  oaloanaim  and  aoaphoid ;  and 
under  the  foarth,  those  in  whidb  the  scaphoid  and  cubcnd  are  together 
dislocated  from  the  astragalus  and  caloaneum. 

nULOOATZOHS  OF  THE  FOOT.    TIBI0-TAB8AL  DnLOOinom. 

The  displaoements  of  the  astragalus  and  the  foot  are  so  complex 
that  die  nomenclature  of  die  various  dislocations  presents  serious  oiffi- 
ralties,  and  the  confiinon  has  been  increased  by  the  vanring  practioea 
of  ^fierent  writers,  stnne  of  whom  treat  the  tibia  as  the  dislocated  bone 
and  apply  the  terms  indicative  of  direction  to  it,  while  others  consider 
the  foot  as  the  dislocated  portion.  I  shall  here  follow  the  latter  prac- 
tice, and  shall  use  in  the  classification  only  four  main  terms,  disloca- 
tions forward,  bdoheard,  out/ward,  and  inward,  disrq;ardii^  for  the 
moment  the  many  deviations  in  the  direction  of  the  toes  and  of  the 
sole  which  are  seen  in  conjunction  with  the  principal  dislocations.  Of 
diese  four  die  first  two  are  pure  dislocations ;  in  the  latter  two  are  fre- 
qnendy  placed  cases  in  which  the  displacement  is  associated  with  fiao- 
ture  of  one  or  both  bones  of  the  1^,  and  of  which  the  more  oonunon 
forms  have  been  elsewhere  desctiMd  amone  fractures  at  the  ankle. 
It  must  be  freely  conceded  that  the  classification,  especially  in  reqieot 
of  die  last  two  groups,  is  arbitrary  and  open  to  serious  critidsm,  bat 
so  are  all  others  that  have  been  proposed,  and  it  is  believed  that  this 
(Hie  has  a  soimd  clinical  basis  in  so  &r  that  the  terms  outward  and 
inward  correspond  to  displacement  outward,  or  eversion,  or  to  disf^uje- 
ment  inward,  or  inversion  of  the  foot,  the  symptoms  whidi  would  at 
once  attract  the  attention  of  the  surgeon,  and  that  its  divisions  coincide 
also  with  those  of  the  modes  of  production. 

Two  striking  varieties,  in  which  the  toes  are  turned  directly  inward 
or  outwanl,  will  be  mentioned  under  inward  and  outward  dislocations 
respectively.  The  latter  has  been  classified  by  some  as  a  separate 
form,  under  the  title  of  dislocation  of  the  foot  by  rotation  outward. 

The  mechanism  of  the  joint  and  the  mode  of  production  of  the  dis- 
locations have  been  experimentally  studied  by  many  surgeons  and 
anatomists,  of  whom  I  shall  here  name  only  one  of  the  more  recent, 
Honigschmied,'  whose  exjjeriments  were  exceptionally  numerous,  and 
whose  article  is  very  full. 

1.  Dislocations  Backward. 

(Syn.  Dislocations  of  the  lower  end  of  the  tibia  forward;  see  also 
Fractures  at  the  Ankle.) 

In  these  dislocations  the  astragalus,  and  with  it  the  foot,  is  displaced 
backward  to  a  variable  distance,  with  rupture  of  the  lateral  ligaments 
and  sometimes  of  other  parts  of  the  capsule,  and  sometimes  with  frac- 
ture of  one  or  both  malleoli  or  of  the  posterior  edge  of  the  lower 
articular  surface  of  the  tibia. 

The  cause  is  usually  extreme  plantar  flexion  of  the  foot,  in  which 
the  posterior  border  of  the  end  of  the  tibia  comes  into  contact  with  the 
>  HoniKSchniied  :  Deutsche  Zeitschrift  fur  Chir.,  1877,  vol.  viii.  p.  239. 
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posterior  lip  of  the  astragalus  (Hcnke '),  by  whicli  a  new  centre  of 
motion  is  established  beliind  the  lino  of  the  malleoli ;  the  continuation 
of  the  movement  ruptures  the  lateral  and  the  anterior  ligaments,  and 
the  bones  being  thus  freed  the  tibia  is  pushed  forward  over  the  astrag- 
alus, or  tiie  foot  is  pushed  backward  under  the  tibia,  according  as  the 
causative  violence  acts  upon  the  leg  or  upon  the  foot.  The  rupture  of 
the  ligaments  is  the  first  step,  and  the  fixation  of  the  astragalus  behind 
the  tibia  takes  place  by  correction  of  the  plantar  flexion.  Commonly 
the  injury  is  produced  by  a  fall  backward  while  the  foot  is  fixed.  In 
an  incomplete  dislocation  reported  by  Sanson  (quoted  by  Albert)  the 
patient's  leg  was  bent  under  nim  in  a  fall  in  such  a  way  that  the  dor- 
sum of  the  foot  and  the  front  of  the  leg  rested  on  the  ground,  and  the 
buttocks  rested  on  the  heel ;  in  this  case  the  mechanism  appears  to  have 
been  pure  exaggerated  plantar  flexion.  Examples  of  pure  primary  dis- 
location are  rare,  Malgaigne  could  find  only  eighteen  reported  cases ; 
but  partial,  and  perhaps  complete,  dislocations  occurring  as  a  second- 
ary result  of  rupture  of  the  lateral  ligaments  or  fracture  of  the  fibula 
and  internal  malleolus,  as  in  fracture  by  eversion  at  the  ankle,  are  fre- 
quent, and  always  need  to  be  guarded  against  in  the  treatment  of  this 
last-named  injury  ;  they  are  pro<luced  either  by  the  falling  backward 
of  the  insufliciently  sujiported  foot,  as  the  patient  lies  upon  his  back, 
or  by  contraction  of  the  flexor  muscles,  and  occasionally  subcutaneous 
division  of  tlie  tendo  Achillis  has  been  resorted  to  to  overcome  or 
prevent  it. 

Htinigschmied  produced  the  dislocation  twenty  times  and  found  the 
results  quite  constant ;  in  14  the  internal  lateral  and  the  anterior  branch 
of  the  external  lateral  ligament  were  the  first  to  yield,  being  torn  away 
from  their  insertion.",  then  the  middle  and  posterior  branches  of  the 
external  lateral  ligament  yielded,  and  the  foot  was  thus  completely 
freed.  The  ligaments  were  torn  away,  and  occasionally  small  scales 
of  bone  came  away  with  them.  In  o  experiments  on  tiie  bodies  of 
elderly  people,  both  malleoli  were  broken  off"  in  3,  and  the  external 
malleolus  in  2.  The  internal  malleolus  broke  at  its  base,  and  the  line 
of  fracture  ran  downward  and  backward  ;  that  of  the  external  mal- 
leolus ran  upwanl  and  backward,  beginning  just  above  the  insertion 
of  the  anterior  branch  of  the  lateral   ligament. 

Clinically  and  post  mortem  the  sjime  lesions  have  been  found  ;  frac- 
ture of  the  external  malleolus  is  common,  that  of  the  internal  malleolus 
and  of  the  posterior  articular  border  of  the  tibia  is  occasionally  seen. 

Tiie  foot  appears  shortened  in  front,  and  the  heel  lengthened,  to  an 
extent  that  varies  with  the  degree  of  the  displacement,  the  maximum 
being  al)0ut  an  inch  ;  the  lower  end  of  the  tibia  j)rojocts  more  or  less 
markedly  in  front  and  sometimes  is  exposed  by  rupture  of  the  skin  ; 
the  extensor  tendons  may  be  felt  as  tense  cords  cro.«sing  to  the  dorsum 
of  the  foot,  and  the  tendo  Achillis  curves  backward  to  the  heel  leaving 
on  each  side  a  well-marked  depression  between  itself  and  the  malleolus. 
The  toes  may  be  a  little  depressed,  and  j)erhaps  abducted  or  adducted. 
If  the  fibula  is  broken  its  malleolus  accompanies  the  foot  in  its  dis- 
placement backward. 

'  Ucnke :  Zeitschrift  fur  rat.  Med.,  ISjS,  3(i  ser.,  vol.  ii.  p.  177. 
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RtHliir(ioi),  witli  (Ik-  cxcoptiiui  t>f  Cooper's  first  case,  in  which  he 
apijcars  not  to  have  tiiatio  the  diafrnosis  at  the  time,  has  always  been 
easily  obtained  by  pressinji  flie  foot  forward  and  the  lower  end  of  tlie 
leg  backwanl,  and  tlie  liinl)  should  then  be  immobilized,  preferably  in 
a  posterior  moulded  splint  so  as  more  surely  to  prevent  recurrence. 


2.  Dislocations  Forward. 
(Syn.  Dislocations  of  the  lower  end  of  tlie  tii)ia  backward.) 

In  this  disliii'aticin,  wliieh  is  much  rarer  than  the  priH-eiliiip:,  the 
a.stragalii.-i,  ami  with  it  the  fwit,  is  displaced  forward  from  beneath  the 
tibia.  Malpii^rne  rollcctcd  only  live  ease^,  Delamottc,  Colics,  Nf'la- 
ton,  Pierre,  and  11.  W.  Smith,  ;ni<l  I  am  able  tn  add  only  five  more, 
Ilujrnier,'  Sarazin,''  Aiijifardc,^  Willeniin,'  and  Hornby,*  making  ten 
in  ;d[. 

Tile  mode  of  pro<hietion  may  be  by  dorsal  flexion  of  the  foot  fol- 
lowed l)y  impulsiuii  of  the  tibia  clownward  and  baekward  by  a  force 
actin<{  ill  tlie  direetioii  of  its  Iniit;  axis,  or  by  direct  pressure  of  the 
foot  forward  and  of  the  leg  backward  while  they  are  at  right  angles  t4> 
each  other.  .Vmong  the  recorded  esises  arc  clear  examples  of  each, 
siich  as  It.  W.  Smith's  and  Xt'-laton's  of  the  ftirrner,  and  Iliiguier's 
of  the  hitter.  1{,  W.  Smith's'''  patient,  while  standing;  with  the  hip 
and  knee  flexed  and  with  the  foot  resting  on  a  stone  in  stieh  a  manner 
thut  the  toes  were  hij;lier  ihaii  the  heel,  was  struck  ii]Kin  the  knee  by 
a  ialling  cask  wiiieh  forced  it  downward  and  increaseil  the  Hexion  at  the 
knee  and  ankle.  In  X6hiton's  case,"  a  woman,  who  fell  from  the 
fourth  Mum-,  the  anterior  lip  of  the  articular  surface  of  the  tibia  was 
broken  oif,  and  tlie  iip|HT  surface  of  the  astratjiilns  was  scnitche«i 
antero-pnsteriorly,  showiuj.'-  that  the  tibia  had  been  inclined  forwaril  st) 
that  the  cilge  ol"  tlie  fracture  was  in  cuiUact  witli  the  astr.igidns  and 
had  been  press4'd  firndy  against   it  as  the  tibia  slijiped  backwanl. 

The  sf'conil  tncthod  of  prodiictiim  differs,  therefore,  from  the  Hrst 
only  in  the  diivi'tinn  in  wliicii  the  force  and  counter-force  are  applie<], 
brtth  acting,  in  the  secmtd,  at  right  angles  to  the  loiiir  axis  of  the  limb, 
the  one  upon  the  front  of  the  lower  end  of  the  tiliia,  the  other  in  the 
opposite  d i reel iim  upon  the  back  of  the  heel.  Iliigiiier's  cjjse  is  an 
example:  a  man,  while  engaged  in  turning  a  railway  turntable,  fell 
and  caught  his  foot  in  such  a  manner  that  the  heel  was  fixc<l  atid  a 
projecting  rail  on  the  moving  ttirnlalile  pressecl  against  the  front  of 
the  tibia  six  inches  above  the  ankle  and  ju'ndueed  a  well-marke<l  dis- 
location of  the  foot  forward. 

The  symptoms  are  lengthening  ol'  the  front  of  the  foot  and  slmrten- 
ing  of  tlie  heel,  with  effaeement  of  the  depressions  on  each  si«le  of  the 
tendo  Achillis.     The  foot  is  in  the  position  of  more  or  less  plantar 

'  JliiKtiier  :  Cfnz.  <lc»  llopitntix.  IS,">.  p.  16!),  and  Anh.  iti-u.  lie  Med.,  1908,  vol.  i.  p.  513. 
'  Siiniziu  :   Iti'tni-il  do  mcni.  dc  iiird.  cliir.  ct  pliarm.  mil..  1S60,  vol.  Iv.  p.  OS. 
'  AilKiirdi;:   Idrm.  1S80.  vol.  xxxvi.  p.  KiS. 

*  Willciiitii :  L'Uiiimi  niuil.,  IsiMi,  vi>l.  xxix.  pp.  ."Hi  and  73. 
'  Horiihy  :  Mrdiciil  TinifS  and  (ia/.ctio,  1S71,  vnl.  ii.  p.  10. 

•  R.  W.  Smith  :  Dublin  Qiinrtcrly  Journal  of  Mudiciiiu,  iaV2,  vol.  1.  p.  465. 
^  N£laton  :  Piitliol.  extemc,  vol.  ii.  p.  477. 
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ifexion,  :ind  in  one  or  two  cases  tin-  luillow  of  tlie  instep  was  exagger- 
atttl.  The  iipiiiT  artictilar  siirfaee  of"  tlie  astragahis-  can  lie  felt  in  front 
of  tlie  end  of  the  tibia,  aud  the  malleoli  are  nearer  to  the  heel  and  to 
the  sole  than  normal. 

In  four  CT>es  reduction  was  easily  made  by  traction  and  direct  press- 
ure ;  in  Smith's  it  could  not  be  made,  but  there  is  reason  to  think  the 
eflbrts  were  not  jruidcd  by  a  correct  appreciation  of  the  nature  of  the 
injury  ;  Nelaton's  patient  was  kille<l  l)y  the  fall;  in  the  remaining  cases 
the  details  of  treatment  are  lacking. 

3.  Dislocations  Inward. 

In  this  divisioti  are  placed  those  ea.ses  in  which,  usually  by  addiu-tion 
and  inversion  (supination),  the  fotit  is  niove<l  downward  and  to  the 
inner  side,  so  that  the  astragalus  leaves  the  tibio-fiiiular  mortise  more 
or  less  completely.  Two  distinct  forms  are  observed  :  i]i  one  the  foot 
is  markedly  inverted  and  tlie  U|i|)cr  surface  of  the  astragalus  can  be 
seen  and  felt  raising  the  skin  nnder  the  external  iiuilleohis  ;  in  the 
other  the  inversion  of  the  ftnit  is  less  or  is  absent  and  there  is  marked 
adduction,  so  that  sometimes  the  ends  of  the  toes  |niint  <lireetly  inward  ; 
in  the  latter  form  it  i>  thimglit  that  the  displacement  is  secondary  to  a 
backward  dislocation. 

Malgtiignc  includes  in  the  group  (which  he  terms  tibio-tarsal  dislo- 
cations outward  1  many  cases  complicated  by  fracture  of  the  a.stragidus 
or  of  one  or  both  bones  of  the  leg ;  but  of  his  total  of  '11  cases,  8  were 
not  thus  com]ilicated,  and  to  these  I  can  ad<l  5,  Bnsch,'  Nunnely,* 
Eames,-''  Cariiii<'hael,''  and  Spaeth.'  I  have  described  under  "  t'rac- 
tures  by  inversion  and  a<kluctioii  tif  the  K.hiI  "  the  lesions  and  symp- 
toms in  cases  in  wbii'h  fnicliirc  is  present  and  the  displa<'cment  is  sliglit. 

Excluding  for  the  moment  those  cases  in  whicti  the  disp!aeemenl  is 
secondary  to  a  iKickward  dislocation,  it  seems  probable  that  the  cause 
is  violent  supination,  or  inversion,  of  the  foot,  but  the  histories  of  the 
cases  tlo  not  [lositivcly  establish  this  ojfinioir.  In  most  the  cause  has 
been  a  fall,  usually  from  a  height. 

The  astnigalus  tits  so  snugly  and  .sijuarely  into  the  tibio-fibular  mor- 
tise that  in  a  consiilerable  )>ro[>ortion  of  cases  it  cannot  be  turned  in  it 
about  its  own  antero-jinsterior  axis  without  breaking  the  external  mal- 
leohis  or  foreitig  it  away  from  the  tiliia  by  the  presMire  of  the  upjjcr 
outer  edge  of  (he  astnigalus.  In  the  ex]ieritiients  which  Iliinig- 
schmied  made  by  fixing  the  fool  in  a  vise  and  bending  the  leg  directly 
toward  the  inner  side — tibial  flexion — the  external  malleolus  was 
broken  o  times,  the  external  latenil  ligament  torn  from  its  insertion 
12  times,  and  in  3  cases  the  joint  remained  unopenctl  and  separation 
took  place  between  the  astragalus  and  the  ealcancum.  These  results 
coincide  in  the  main  with  those  obtaineil  in  a  similar  manner  by  lion- 
net,  and  ll;>nigschmicd  accepts  the  latter's  opinion  that  the  fnicture  of 
the  malleolus   is  eti'ected   by  tiie  direct   pressure   upon  it  of  the  outer 

'  Buscli :  Lflirliiirli  <I«t  Cliir.,  vol.  it.,  part  :t.  p.  327;  quoted  by  Losscn. 
'  Nuntiply:   Itritish  MlmIIwiI  .fiiiinml,  186S,  vol.  ii.  p.  'MU. 

*  Eaiiips:  Iilciii,  1H71,  vol.  i.  p.  .'ioa.  •  (.^anniclincl:  Idem,  1871,  vol.  ii.  p.  35. 

*  Spaeth  :  Miinchen.  med.  W<icliuii.,  January  17,  ISSH. 
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iipy>er  bonier  of  the  astragalus  and  not  hv  traction  exerted  through  the 
external  lateral  ligament.  Bonnet  frequently  found  the  interniu  mal- 
leolus also  broken,  Ilonigsohmied  never. 

In  one  eas(%  Busoli,  in  which  there  was  no  fracture,  the  dislocation 
was  compound  and  the  bones  of  the  leg  j»r<)trndc<1  through  the  wound 
in  front,  the  astragalus  lav  entirely  to  the  inner  .side  of  the  internal 
niallonlus,  and  the  foot  was  greatly  addurteil  ;  linseh  thought  the  dis- 
location had  been  |)nniarily  backward.  In  Biudy's  cjise  fracture  of 
the  fibula  was  noted,  and  in  Ravaton's  (l>oth  quoted  by  Malgaigne) 
tiiere  was  dia-stasis  of  the  lower  tibio-fibular  joint,  which  gave  liini 
much  trouble  in  the  treatment. 

In  .some  cases,  in  which  the  displacement  inward  may  be  assumed  to 
have  been  secondary  to  a  backward  dislocjition,  tlie  adduction  of  the 
foot  has  been  very  great,  90  degrees,  .so  that  the  t<H's  jKjinttHl  directly 
toward  the  other  ankle;  in  the  others  the  adduction  is  les.s,  but  the 
inversion  is  great ;  in  Carniichael's  "  the  plantar  aspect  jwinte*!  to  the 
middle  liu<'  of  the  body,"  in  Ivunes's  "the  plantar  aspect  of  the  foot 
was  coni|»letcly  inverted,"  in  Spaeth's  the  inner  border  lay  <Iirectly 
l>eneuth  the  tiliia.  In  .some  the  external  nialleobis  was  very  promi- 
nent ;  in  Nunncty's  "  there  was  a  large  and  well  marked  proje<'tion 
below  the  outer  malleolus"  over  whicii  the  skin  was  very  tense,  and 
"  there  was  a  deep,  narrow  depression  at  the  inner  mallcfdus  where  the 
skin  was  also  very  tight." 

Reduction  has  always  Ih'cm  easily  effected  by  traction  and  eversion 
of  ttie  i'ont,  atid  in  the  uncoinjilicatcil  cases  the  recovery  haii  been 
complete. 

4.  Dislocations  Outward.  m 

The  injuries  which  fiave  been  described  under  this  head  are,  almost 
without  exception,  those  which  are  now  commonly  known  a.s  Pott's 
fracture  at  the  ankle,  and  wliii-h  have  been  <lescribe<l  in  Chapter  XXV. 
as  fractures  by  eversion  and  ab<hiction  of  the  foot.  A  few  nuu'e  or 
less  doubtful  aises  have  been  reported  which  dift'er  more  or  less  from 
those  of  Pott's  fracture  in  their  mode  of  production  and  lesions,  and 
whicli  might  he  termed  partial  dislocatiniis  of  tiie  foot  outward.  One 
such.  Hover,  has  been  ([Unted  in  ('ha])ler  LVI.  as  an  example  •)f 
upward  dislocatioti  of  iIk-  bfud  of  the  tibiila. 

In  foin-  cases,  Iliigiiier,'  Tlionias,-  Soubie,^  and  Knust,*  the  foot  has 
been  so  far  abducted  that  the  toes  jiointed  directly  outward.  This  form 
was  first  observed  by  fluguier  and  descrilied  by  him  as  "  disltx-alion  of 
flir  ftuit  III!  riihtttnn  ouhmfil."  His  patient  was  overthrown  by  a  cask, 
which  rolled  upon  bis  legs;  Thomas's  by  a  falling  mass  of  straw; 
Siubie's  fell  fi'nm  a  lieight  of  six  feet,  alighting  upon  his  left  foot, 
whi(;h  was  tlien  engaged  between  a  large  stone  and  the  trunk  of  a  vine 
while  the  body  was  twi.sted  to  the  right,  and  the  patient  fell  on  his 
right  side;  ami  Knust's  twisted  his  riiilit  fr>()t  in  like  manner,  the  body 
turning  to  the  left.  In  Iluguier's  ease  the  exteriud  malleolus  wa.s 
separated  from  the  tibia,  pressed  backward,  and  rotated  outwawl,  and 


'  Hilffnicr:  L'Union  MMU-iilr,  1848,  p.  128. 
•  Soubiu  :  Quoti-il  by  TIioiubs. 


'  Tliomiis :  Rc'.vnpderiiimrKie,  18K7.  p.  821. 
*  Kimst:  CviitriUlil.  fiir  fhir.,  18StS,  p.  3*0. 
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the  shaft  of  tlie  fibula  was  broken  in  the  upper  third.  In  the  otiier 
two  cases  no  fracture  was  found.  Reduction  was  easily  effected  under 
anaesthesia  in  the  first  three  cases ;  not  mentioned  in  the  fourth. 

5.  Compoand  and  Complicated  Dislocations  of  the  Foot. 

IMslocations  of  the  foot  may  he  compound,  primarily  or  secondarily, 
with  protusion  of  the  bones  of  the  leg  or  of  the  astragalus  through 
the  wound,  and  they  may  be  complicated  by  rupture  of  bloodvessels 
and  by  other  fractures  than  those  of  the  malleoli  already  referred  to. 

In  dislocations  that  are  primarily  compound  the  wound  of  the  skin 
may  be  made  from  within  outward  by  the  projecting  lx»ne  or  by  contact 
with  the  ground.  In  those  that  become  secondarily  compound  the 
sloughing  of  the  soft  parts  may  be  due  to  the  pressure  of  the  unre- 
ducwl  bones  or  to  bruising  of  the  soft  parts  inflicted  at  the  time  of 
dislocation. 

Statistics  that  have  been  collected  from  the  period  anterior  to  the 
introduction  of  antiseptic  methods  cannot  he  trusted  to  show  the  neces- 
sity or  desirability  of  amputation  or  excision.  Later  ones  (Scudder') 
show  that  conservative  treatment  may  be  safely  tried  in  many  cases. 
Amputation  or  excision  is  indicated  when  infection  is  certain,  the 
patient  feeble,  or  the  functional  result  otherwise  likely  to  be  bad. 
Neither  the  loss  of  the  astragalus  nor  anchylosis  of  the  ankle-joint 
usually  causes  much  dissibility.  Particular  attention  must  be  given 
to  drainage,  and  as  the  astragalus  completely  fills  the  space  between 
the  malleoli  separate  drainage  must  be  provided  for  the  back  and  front 
of  the  joint. 

The  limb  must  be  carefully  immobilized  with  the  foot  at  a  right 
angle  to  the  leg  and  without  inversion  or  eversion,  in  order  that  if  the 
joint  should  become  stiff  the  disability  will  not  be  increased  by  a 
faulty  position  of  the  foot. 

SXTBASTRAOALOID  DISLOCATIONS.  DISLOCATON  OP  THE  AS- 
TRAaALO-CALCANEOID  AND  THE  ASTBAGALO-SCAPHOID 
JOINTS. 

For  the  establishment  of  this  group  in  the  classification  of  disloca- 
tions of  tile  tarsJil  bones  we  are  indebted  to  Broca,^  mIio,  in  a  remark- 
able paper  read  before  the  Soci<!'tf'  de  Chirurgie  in  1852,  carefully 
analyzed  tiie  scattered  cases  that  had  been  reported  under  various  titles 
and  gave  a  detailed  and  systematic  description  of  the  various  forms  of 
the  injury,  to  which  little  has  since  been  added  except  in  amplification 
of  the  statistics.  His  plan  of  subdivision  recognized  dislocati(ms  back- 
ward, iuwanl,  and  outward  of  the  calcenum  and  scaphoid  from  the 
astragalus.  Malgaigne  added  a  fourth  variety,  dislocations  forward, 
and  changed  the  nomenclature  by  treating  the  astragalus  as  the  dislo- 
cated bone  and  applying  the  terms  indicative  of  the  direction  of  the 
displacement  according  to  its  position  with  relation  to  the  others.     I 

'  Scuddcr:  Boston  Jfrdicjil  and  Siirffical  .loarnal,  April  7,  1892. 

*  Brora :  Mt'm.  do  la  See.  dc  Cliiriirgic,  1832,  vol.  iii.  p.  506,  and  abstract  in  Boll,  de  la 
Soc.  de  Chirurgie,  ISKJ,  vol.  iii.  p.  241. 
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sliuU  here  follow  Brora's  use  of  idc  teriiif-;,  whicli  is  in  harmony  with 
that  ust'd  in  the  otliiT  disloejitions. 

TIk;  disiot-atinn,  Uh'Ii,  |ir<'Sfiit,s  fmir  varieties:  that  in  wliioli  the  oal- 
caiU-Mtiii  and  scajilinid  an- dis|»l;ict'il  inward  (an<l  souuwliat  Uackward), 
tiie  head  of  the  astruj^aius  prnjeoting  on  llie  outer  part  of  the  dorsum 
of  tile  fiiot  ;  tiiat  in  vvhlefi  lliey  are  tli^()taeed  outward  ;  and  tlio.se  in 
which  they  are  di.sjdaeed  directly  forward  or  haekward  and  downward. 
Tlie  first  two  are  about  enuai  in  freijiieney  and  togetherconipri.se  most 
of  the  reported  cases;  of  eacii  of  the  liust  two  only  one  or  two  cxani- 
ple.s  have  been  reported.  Tlie  nio.st  notable  addition  to  the  collected 
statistics  has  been  made  bv  I'oin.sot.' 


1.  Dislocations  Inward,  or  Inward  and  Backward. 

The  cause  is  forcible  invvrsiou  and  aiidurtion  of  the  fi«)l,  u.snally 
combined  with  violence  adiufr  iu  the  dirci-iiou  of  the  long  axi.s  of  the 
leg,  as  in  a  fall  from  a  height.  The  iiis|)laeeiuent  is  rarely,  if  ever, 
directly  inward,  but  is  also  somewiiat  baeUward,  so  that  the  head  of 
the  astragalus  rcst^  partly  upon  the  cuboid.  The  only  autopsy  is  one 
made  in  an  old  case  by  tiuemi ;'  there  was  shorteiung  of  the  dorsum 
of  tlie  foot  and  elongjition  of  the  heel,  antl  the 
foot  was  in  the  position  of  varus.  The  head 
of  the  astnigidus  lay  upon  the  iutenirticular 
lines  l)etween  the  cidcaneuni  and  cuboid  and 
the  cuboid  and  .sciiphoid,  overlapping  the 
former  liaK"  an  inch  and  thus  resting  on  the 
euboi)!.  The  [msterior  border  <7f  the  astnigalus 
lay  in  the  groove  between  the  anterior  ami  pos- 
terior siijH'rior  articLdar  siirtiu-es  of  the  calca- 
ueum,  and  its  posterior  ]i|)  had  been  broken  off 
and  remained  in  ita  nt»rmal  relations  with  the 
ealeaueum.  There  wa.s  no  fraeturc  of  eltlier 
iiralliMiliis.  The  dor.sjdis  pedis  artery  and  the 
extensor  tendons  lay  to  the  inner  side  of  the 
heai!  of  the  astragsdus;  the  |wroneal  tendons 
had  been  tlisplaced  from  their  groove  and  soita- 
rateil  half  an  inch  from  the  fibida.  In  other 
ca-ses  tin-  displacement  has  been  greater  and  the 
skill  has  Ix'en  lin>ken  on  tlie  outer  side  of  the 
foot  ;  in  one  of  Malgaigiie's  the  hesid  of  the 
awtragabis  was  almost  in  contact  with  the  Bflh 
metatarsal  boiie ;  in  one  of  Letenneiir's  it  tx>r- 
respouiled  to  the  outer  Imnler  of  the  foot  and 
projected  entirely  through  a  wound  in  the  skin,  and  the  calcaneum 
had  been  completely  displaced  from  its  inferior  articular  surface.  In 
one  of  my  own  the  e.stenial  malleolus  |in>truded  through  and  was 
tightly  grasped    by  a  rent    in    the    skin  ;    eviilentty    perforation    had 

*  Poiu.^nt:  L'int«rventinn  cliiriiriiicalo  dans  les  luxatioiis  rittnpliiiu^cs  du  ron-de-pied, 
Psris,  18<i,  and  biR  ^TauBlati<>n  of  Hauiiltuii's  Fracturoa  and  Dislocations,  p.  1190, 

•  Quf  nu  :  Progrtis  hUd.,  ItWJ,  p.  1p7. 


BuI)Mlraga1old  lUslncntion 
inward ;  3.  Kiisteutaculum 
tall;  4,  Inner  mallvolns. 
(Du  Boriiii.) 
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oocurrf'il  while  the  foot  was  in  oxtrcnio  inver.sion,  iiiid  I  wiis  "hligetl 
to  Ifiigtlifii  till'  <i[K'iiiiig  il(>wiiw:ii(!  t'i»r  aii  iiicli  in  nnlcr  to  rt'dnce. 
Tlie  |)aticiit  in:i<k!  a  gdiKl  recitvurv,  witli  sdme  liinitiUinn  of  inversion 
(rtiijiination)  of  tlif  i'lMJt.  Tlit-  iorni  and  dfgri>c  ol'  tlic  displtu-enient 
vary  witli  tli«'  ditl'crcnt  coniliitrationts  of  tiisjiiacenient  inward,  imck- 
ward,  and  by  adilnciimi  of  tliL"  front  of  iht'  ftMjt,  llu>  latter  soim'tinics 
leaving  tiic  jiostfrinr  [laii  of  tlie  calciincurn  l<.\s-<  tli.splaccd  inwnni  than 
its  front  juirt.  W  illi  llii'  dislocation  tliero  are  sonu'tinii's  associate*! 
injury  to  tlie  <'alcain'o-cui)oid  juiiii,  rujitiire  of  its  iigunients,  and  par- 
tial <lislooation  of  tlie  bones. 

Tile  symptoms  are  more  or  les.>  sliortening  of  the  donJiim  of  the  foot 
ami  lengthening  of  the  heel,  adduction  of  the  tix's,  and  elevation  of 
the  inner  border  nf  the  tiKit  ;  |>romiiience  of  the  tip  of  the  external 
niallenhis  and  <if  the  head  ot"  the  astragalus  on  the  outer  side  of  the 
dorsiiiu,  with  tnarkeil  dej>re*.-<iliility  of  the  soft  parts  below  each  ;  the 
internal  inalleoliio  is  dee]ily  placed  under  the  skin,  and  beh)w  and 
beliinri  it  can  be  felt  the  projecting  snslentaeuhiin  tali,  and  in  front  of 
it  the  inner  surface  of  the  scaplioid. 


Kio.  S36. 


2.  Dislocations  Outward. 

Of  these  Malgaigne  makes  two  varieties,  distinguished  cliutcally  by 
the  existence  of  markeil  abdiictiun  of  the  toes 
in  one,  and  its  absence  in  the  other.  In  the 
former  ( his  litnitliui  fthliijucen  italdnx,  or  oli/ifjiu-hf 
ontwufd,  according  to  the  notnenclaUire  here 
used)  the  jM).«terior  artieulur  surfaee  of  the 
astragalus  is  not  sejiarated  from  the  ealeaneum, 
but  the  foot  has  turned  upon  the  posterior  eal- 
eaneo-aslragidoid  jiiinf.  or  u](on  the  nuter  ptirt 
of  the  interosseous  ligament  as  a  centre,  and 
the  siyi|dioid  has  been  carried  to  the  outer  side 
of  the  head  of  the  astnigjiliis,  au<l  also  some- 
times either  upward  or  downward.  In  the  see- 
onil  form,  that  wifhoiil  abiluetion  of  the  toes, 
tile  foot  is  displaced  budilv  outward  from  be- 
neath and  in  front  n|'  die  astragalus.  The 
cause  in  the  former  is  furciiile  abduction  of  the 
foot;  in  the  latter  it  appears  to  be  either  abduc- 
tion and  eversion  fif  the  foot,  or  great  violence 
exerted  directly  against  the  inner  side  of  the 
foot,  or  the  outer  side  of  the  lower  part  of  (he 
leg.  The  tlisloeatioii  may  be  primarily  or  see- 
oudarilv  eoiiipouud,  the  wound  iii  the  skin  cor- 
respiinding  to  the  head  of  the  astfiigidiis  which 
may  project  entirely  through  it.  The  tendon 
of  the  tibialis  anticus  sometimes  lies  along  the      ^  ,    .       ,  , ,  ^,  ,      ., 

,  ,     ,  1        .■      1  siilmstrngttlold  dialncation 

inner  aud  upper  ]iart  of  tlie  neck  <it    ttie  astnig-        ouiwurd.    iMjic.ah.nii:.) 

alus,  which  is  thus  tightly  held  between  it  and 

tlie  ealeaneo-s»".iplioid  ligtimetil.      In  a  case  of  the  oblique  form  quoted 
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by  Malj;aignc,  in  which  the  patient  <lied  four  days  after  the  acci- 
•lent,  the  outer  part  of  tlie  interos-seoiis  lipament  in  the  sinus  tarsi  was 
entire  ;  tiie  ituii-r  part  was  rnptnretl.  In  one  of  tiie  eonijilete  outwanl 
form,  of  whic'li  tlie  specimen  was  dissecte<l,  and  rejvirteil  by  N6lat«in  ' 
(Fij;;.  .336),  the  liead  of  tiie  astrajpihis  ix-sleil  a^jainst  tiie  intier  side  of 
the  scaplioid,  ami  it.s  [xisterior  lip  was  engaged  in  tlie  gnmve  in  the 
npper  surface  of  the  calcanenm  ;  the  lower  jnirt  of  the  internal  lateral 
ligament,  the  interosseonK  liganjent,  and  the  astragalo-scaphoid  liga- 
ment were  rnptnre<l,  an<l  the  posterior  and  outer  juirt  of  the  external 
malleolus  was  broken. 

The  culi-jineiMMilioid  joint  may  also  be  injnre<l,  and  the  bones  partly 
displac<Ml  from  each  other. 

The  .symptoms  in  the  tiblifpie  variety  arc  the  marked  al>duetion  i>f 
the  foot,  more  or  less  eversion,  ami  markeil  prominence  of  the  head  of 
tJje  astntgalns  on  the  inner  side.  In  a  case  reported  by  Boycr  the  db>- 
plaeement  was  slight,  and  was  at  first  overlooked  ;  when  recognized,  it 
was  irredncihie,  i)iit  the  patient  regained  good  nsf  of  the  limi). 

The  symptutns  in  tiie  variety  in  which  the  displacement  is  directly 
outward  are  the  iniuked  displacement  of  the  foot,  with  but  little,  if 
any,  ever-ioti  or  alKlnction.  the  a.\is  of  the  leg  falling  to  the  inner  side, 
and  somewhat  in  front  of  the  jwirt  of  the  foot  to  which  it  normally 
o^rre.'^ponils.  Above  the  outer  surface  of  the  eidcjineum  and  cuboid 
is  a  notable  depression  in  the  place  of  the  usual  prominences  formetl 
by  the  fxlcmal  miillcoliis  and  the  head  of  the  astragiilus.  The  infer- 
nal iiiajieoliis  is  very  (iroiiiitii'iit  and  nearer  to  the  level  of  the  S4ile, 
and  below  and  in  front  of  it  is  the  projecting  head  of  the  .T-lnigidns 
On  thc<Iorsum  of  the  foot  the  scaphoid  is  reiMignizable  with  a  depression 
behind  it. 

3.  Dislocation  Backward. 

In  this  the  calcanenm  and  >c;tplu)id  arc  displaced  directly  backwarfl, 
the  si^aphuid  de->cendiiig  to  a  lower  level  so  as  to  lie  under  the  heml  or 
neck  of  the  astragjdus.  Deviation  of  the  fiwt  to  either  side  would 
create  forms  internuiliafe  betwwn  this  and  the  two  prew<lingones.  .\ 
number  of  re|)orted  cjises,  which  were  claimed  to  l>e  .subluxations  of 
this  kind,  the  relations  between  the  .sciiphoid  and  a.stragalns  beint 
changed  while  those  between  the  calcanenm  and  astnigalus  remained 
nnchangeil,  wem  rejectetl  by  Broea  as  errors  of  diagnosis,  luit  arc 
accepted  by  Malgaigne  as  probaldy  correct.  In  some  of  them  re<luc- 
tion  was  easy;  in  others  it  faile<l,  but  the  persistence  of  the  displace- 
ment did  not  permanently  impair  the  functions  of  the  limb. 

Of  the  complete  form  there  are  <inly  two  reconled  examples:  the 
first  is  the  much  (pioteil  ca.se  of  I'rof.  Carmichael,  reported  by  Mjic- 
donald.-  Carmichael,  in  his  effort  to  avoid  a  fall  when  his  h«)rsc 
stumliled  and  «ime  upon  his  knees,  leane<l  back  in  the  sjiddle  an<l 
thrust  his  feet  forward  ;  his  weight  was  received  n|ion  the  inner  side 
of  the  ball  of  the  right  foot,  and  the  dislocation  was  thereby  pniduced, 
the  deftirmity  being  so  great  that  it  was  reeognizaijle  through  his  boot. 

'  Nelnton  :  Bull,  dc  la  Soc.  Aii8toiiii<|Ui\  \nXi.  p.  38. 

*  Macdunald  :  Duliliii  Quarterly  Journal  Mt-d.  Sd.,  I83.S,  vol.  xiv.  fi.  83S. 
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The  toes  were  abducted  about  30  degrees,  the  foot  slightly  everte<l ; 
the  concavity  of  tiie  tciido  Achillis  was  manifestly  increased  and  the 
heel  lengthened ;  the  astragsdus  could  not  l)e  felt  behind  the  tibia. 
Below  and  in  front  of  tlie  inner  malleolus  was  a  hard  prominence,  over 
which  the  skin  was  tense,  formed  by  the  inner  surface  of  the  astragalus. 
The  most  striking  deformity  was  a  prominence  on  the  dorsum  ol"  the 
foot;  "immediately  in  front  of  the  tibia  it  presented  a  flat  surface 
broad  enough  to  receive  the  finger,  from  which  there  was  an  abrupt 
descent  upon  the  anterior  part  of  the  tarsus.  Over  the  projection 
caused  by  the  head  of  the  astragidus  thrown  on  the  upper  surface  of 
the  scaphoid  and  cuneiform  bones,  the  integuments  were  so  tense  that 
it  was  very  evident  a  small  additional  force  woidd  have  driven  it 
through  the  skin."  The  <listance  from  the  internal  malleolus  to  the 
end  of  the  great  toe  was  one  inch  less  than  on  the  other  foot  No 
fracture  could  be  foinid.  Flexion  and  extension  were  very  painful. 
The  dislocation  was  reduced  by  tniction  with  the  pulleys  and  direct 
pressure  on  tlic  heel  and  leg. 

The  second  case  was  f)bserved  by  Thierry,  and  comnumicated  to 
Malgaigne  by  Broca;  the  dislocation  was  caused  by  a  fall  upon  the 
toes;  the  head  of  the;  astragsdns  was  prominent  under  the  skin,  the 
front  of  tlie  foot  appeared  sliortened,  the  heel  lengthene<l ;  the  foot  was 
extended,  and  not  deviated  to  either  side.     (ioo(i  recovery. 

An  irregular  case  t)f  subastnigaloid  dislocation  backward  and  out- 
ward in  which  the  scaphoid  preserved  its  relations  with  the  astragalus 
and  the  anterior  jjortion  of  the  line  of  dislocaticm  ran  between  the 
scaphoid  and  cuneiform  bones  was  rejwrted  by  Kanfmann.'  The  dis- 
placement had  existed  nine  months  and  was  then  treated  by  excision 
of  the  scaphoid  and  head  of  the  astragalus  with  a  g<K)d  result. 

4.  Dislocation  Forward. 

Of  this  only  two  examples  have  been  reported,  one  by  Parise, 
<]UOted  by  Malgjiigne,  the  other  by  Hnx-a.-  Parise's  jiatient  was 
injured  by  being  crushed  under  a  heavy  weight,  the  thigh  l)eing  flexed 
on  the  trindv,  the  h'g  on  the  tliigii,  and  the  foot  on  the  leg  (dorsid 
flexion).  Nine  months  afterward  tlie  condition  was  as  follows:  the 
foot  was  at  a  right  angle  with  the  leg,  a  little  addueted,  and  very 
slightly  everted  ;  it  was  displaced  forward,  so  that  it  ajipeared  length- 
ened in  front,  and  the  external  malleolus  almost  touched  the  tendo 
Achillis.  The  extensor  tendons  on  the  instep  Mere  tense,  and  no 
prominence  couhl  be  felt  beneatii  them,  but  on  the  outer  side  a  bony 
|)rominence  could  be  felt,  wiiieh  was  thought  to  be  the  head  of  the 
astragidus,  and  inunediately  in  front  was  a  depression  which  admitted 
the  finger.  Tlie  hollow  between  the  astragalus  and  ealcaneum  seemed 
to  be  filled.  Behind,  the  prominence  of  the  iicel  was  completely  lost, 
the  leg  flattened,  and  its  surface  interrupted  at  the  level  of  and  a  little 
below  the  malleoli  by  a  bony  j)rominence  which  raised  the  tendo 
Achillis  and  overla|)ped  the  heel  nearly  half  an  inch  ;  above  it  was 

'  Kiuifniiinii :  (VntraU.latt  liiiChir,,  ISSS,  p.  :t(i!l. 

'  Uroca  :  Ki-port  by  IVtit  ofiK'linical  loi'tiirr,  (iaz.  llebdoiii.,  1874,  p.  .'ilC. 
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another,  leas  prominent,  forme*!  by  tlie  posterior  articular  edge  of  the 
tiljia.  Tiiere  was  nn  trare  of  fracture,  tin  sepanitidri  nf  tlie  malleoli. 
There  was  slight  motion  in  the  tibio-tarsiil  joint;  motion  in  the  Joints 
of  the  tarsus  was  entirely  lost.  The  patient  could  hartUy  walk  without 
crntfhes. 

In  Broca's  case  the  displacement  was  much  less  marked,  and  tlie 
onl\-  svinptoiiis  were  an  increase  of  one  centimetre  in  the  distance  from 
the  internal  malli^olus  to  the  ^reat  toe,  and  a  correspon»lin):r  shortening 
of  the  heel,  and  tlit'  absence  of  abnontial  protiiiiu'iice  of  the  astragalus 
in  front  of  the  tiliia.  By  traction  and  ])ressnrf  umlcf  chloroform  the  in- 
enuality  in  the  inea.siirements  wa.s  overcome  and  the  patient,  at  the  time 
of  the  rc|R)rt,  was  in  a  fair  way  to  recovi^r.  80  far  as  can  be  judged 
from  the  refiurt,  Broca  did  not  consider  the  diagnosis  entirely  clear,  and 
the  sym|itoms  as  given  are  identical  with  those  of  Siirazin's  ca.se  of 
incomplete  tibio-tarsnl  dislocaliitti  forward.  The  ditlcrcntial  tliagnosis 
between  these  two  injuries  would  have  to  be  made  on  tlie  existence  of 
a  gap  between  the  astrngsilus  and  scaphoit!  in  the  snbastrag;iloid  dislo- 
cation, and  the  absence  of  siich  a  gap  and  possibly  the  abnormal  promi- 
nence of  the  np|KT  articnlar  surface  of  the  astragalus  in  front  of  the 
tibia  in  the  incomplete  tibio-tarsal  dislocatiou  forward.  The  recogni- 
tion of  either  symptom  might  he  made  ditHciiIt  or  impossible  by 
swelling. 


Diagnosis  of  Subastragaloid  Dislocations. 

If  the  date  of  the  injury  is  so  recent  that  swelling  has  not  yet  super- 
vened, or  so  remote  tliat  it  has  distp|H';tred,  the  diagnosis  may  usually 
be  made  with  considerable  ease  and  certainty,  but  if  swelling  is  pres- 
ent it  may  be  very  dilHcnlt.  The  important  functional  features  are 
the  preservation  of  the  normal  movements  in  the  tibio-tarsal  joint, 
anil  the  loss  or  the  exaggeration  in  one  or  tlic  other  direction  of  the 
lateral  an<l  rotatory  movements  of  the  fimt  which  take  place  in  the 
subastragaloid  and  medio-tarsal  joints.  As  no  lateral  motion  take$> 
place  in  the  tibio-tarsid  joint,  exeejit  in  the  ]iosition  of  full  plantar 
Hexion,  the  exaggeration  of  the  norn)al  movement  to  either  side  must 
be  due,  when  the  ankle  is  sound,  to  injury  of  the  two  last-name<l  joints. 
The  physical  signs  are  the  preservation  of  the  relations  between  the 
astragalus  ami  the  bones  of  the  leg,  as  shown  by  the  normal  relations 
of  the  malleoli  to  the  head  of  the  astrag;dns  and  by  the  absence  of 
abnormal  projection  of  the  body  of  the  astragalus  in  front  or  liehind 
the  tibia,  the  changes  in  length  of  the  front  part  of  the  foot  and  heel, 
and  the  change  in  the  relations  of  the  calcaneum  and  scaphoid  with 
the  astragiilus  and  malleoli. 

Treatment  of  Subastragaloid  Dislocations. 

The  statistics  collected  by  Broca  and  Poinsot  give  23  simple  cases 
in  which  rr^luction  was  attempted  ;  to  these  may  be  added  Pick's '  case. 
Of  these  24  reduction  was  snccessfuliy  made  in  14  and  the  ultimate 
>  Pick  :  Lkneet,  1880,  vol.  i.  p.  170. 
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result  wns  jjikkI  ;  in  2  tlic  rediiftion  was  iii«)ni|ilc'tc',  ntxl  1  of  tliesc 
(lied  <»f  si'ptiea-mia.  Tli<.'  )S  failinvs  (i-.\<'liu!iiifi  (lie  2  incunijilett-  irdiic- 
tioiis)  gave  4  set'ondarv  amptitalioiis  with  ;{  dvatlis,  .'}  sccimdarv  re- 
movals of  the  astmgalus  with  1  death,  and  1  good  lunctional  ri;>;ult 
notwithstanding  the  jiersistence  of  the  deformity. 

In  7  a<iditi(Hial  ease.>;  in  wliich  recliietion  war*  not  atteinjitcd,  4  of 
the  patienlh;  (l>ii  Uiuirg,  Duhreuil,  S6e,  i|ii<)tcd  by  I'oin.sol,  and  tiiu''im) 
had  a|i[iareiit!y  guiul  use  of  (he  Hrnh,  altlioiigii  in  1  of  them  s^loiighing 
and  a  vinUnit  artliritis  fdUowed  the  ac<'ident;  in  1,  I>n>vvn,'  redu('tie>ii 
was  maile  after  six  months;  in  2  (Siniiigcn,  (juated  hy  Poinsot,  Hatlii^) 
the  disihih'ty  was  sneh  that  the  [taticnt  soiiglrt  relief":  Siniiigen  removed 
the  astragjilus  and  external  mallcultis,  and  a1  the  time  of  tlie  rejwrt 
death  liy  se[vti('ieniia  was  expected  ;  RalTa  chiselled  away  the  head  and 
the  neck  of  the  astragalus  and  was  then  aide  to  stniighten  the  fi»ot; 
recovery  without  sup[iuraliiiu  ;  good  restdt. 

In  2  ca.ses  (\'erneiiil,'  Ore,  quoted  by  I'oinsot)  primary  excision  of 
the  astmgahis  was  done,  in  each  with  a  good  result.  In  Verneuil's 
there  was  fracture  of  the  astrngiilus  an<l  niptnrc  tif  the  peroneal  artery; 
iu  Orf'n  an  attcru(>t  tn  reiluce  had  failed  an<l  gangrene  of  the  tense 
skin  was  imminent. 

Of  compuuml  tlislocations  17  cases  were  eolleeted  by  Broca  and  6 
additional  by  I\iinsot  in  1SS4,  and  to  these  1  rc|M(rted  by  Jackson  '  and 
mine  are  to  be  added  ;  of  these  reduction  was  made  in  11,  with  2  deaths, 
with  persistent  suppuration  apparently  maintained  by  necrosis  in  2,  and 
with  secondary  removal  of  the  astragalus  in  1,  In  11  redtu'tion  was 
not  made  ;  iu  :i  of  these  primary  amputation  was  done,  in  10  renutval 
of  the  astragid us,  with  2  deaths,  aird  in  1  the  head  of  the  astragalus 
became  necrosed  and  was  s|>ontaneously  cast  out,  the  patient  recover- 
ing. The  results  of  primary  removal  of  the  astragalus  according  to 
these  stnti.sties  are  rather  iietter  than  tho.se  of  reduction,  but,  as  lias 
been  said  before,  tfie  value  of  these  statistics  as  a  basis  for  the  choice 
of  a  method  of  treatment  has  been  greatly  diminished  by  the  iinju'ove- 
mcnt  in  the  nu'tliods  of  treatment  of  open  wouiuls  that  has  taken  place 
in  tiie  last  few  years,  atul  there  is  goral  reawm  to  ho])e  that  suppuration 
and  its  attendant  dangers  will  be  less  fre(iiient  iu  future. 

liediictiou,  ■wliieli  has  sometimes  been  nuide  by  traction  with  the 
hands  ahiue,  more  fre<)uently  has  needed  the  aid  of  pulleys,  even  when 
ana?sthesta  has  been  em|(lovwl.  The  knee  should  be  Hexed  to  relax 
the  muscles  of  the  calf,  and  the  traction  in  the  lateral  eases  should  be 
downward  and  usually  also  forward,  and  coaptiitive  pressure  siiould  l)c 
made  upon  the  foot  and  leg.  The  cause  of  the  irre(hicibility  in  some 
cafses  is  not  entirely  clear  ;  it  has  been  attributed  to  tlie  engagement  of 
the  posterior  li]>  of  the  astragsilus  in  the  groove  on  the  upjier  surface 
of  the  ealeaneum,  and  in  the  outward  eases  to  the  constriction  of  the 
astragatii.s  nuiler  the  tendon  of  the  tibialis  anticns. 

'  Brown  :  Lanwt,  1876,  vol.  i.  p.  .314. 

»  Kaflii:  Ccntralbliitt  fiirChir..  IHSn,  p.  211. 

'  Veriu-iiil :  rtiill   fit'  la  Sw.  Aimtoiiiique,  1872,  p.  493. 

*  Jackson:  Lancvt,  lt:WI,  ii.  p.  StRl. 
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TOTAL  DISLOCATION  OF  THE  ASTRAGALUS. 


{^'Double  Dislocation    of  the  Astragnhis") 

This  ilislocation  is  a  ci>mbination  of  the  two  preceding  ones,  the 
tiliii)-tar^;il  and  tlic  siiliastrapiloid,  tho  astrn^idtis  i)cin{»  (^iiiuiluineou.-ily 
dis(>lac'L'(i  rniin  its  norinid   ivlatioiis  with  tiii'  l)<)iu's  of  the  lpg,  the  cal- ^j 
ojiiiciim,  an<l  tiie  scaphoid.     It  is  much  more  fVetnient  than  fither  of  ^H 
tile  other  two  and  is  ot'leii  corni>«iin<I.     The  a.strapihis  may  iw  displaced  ^^ 
forwanl,  backward,  or  to  either  side,  or  to  any  intermediate  iwsition, 
and  may  at  the  same  time  i>e  rolaled  alMnit  any  of  its  axes,  or  it  may 
tie  rotated  while  remaininir  in   the  tiliio-titiular  mortise.     The  varieties 
of  dishK-ation   are.  conse(|nently,  very    numerous,  hut  they  may    Ix- 
groupeil  as  di»lueations  Joriptinl,  backitani,  oiitwitrd  and  Jortcard,  and 
inward  and  forward,  these  terms  indicating  the  direction  in  which  the 
astragalus  is  displaced,  and  di.ifn<-iili(nii<  f>;/  rnt/ilii)ii,  including  in  the 
latter  only  those  in  wliieh  tiie  bone  remain.s  more  or  less  comjdetcly 
witinn  tiie  mortise, 

'ilie  <-jiuses  are  varied,  the  most  common   being  falls  from  a  heiglilj 
upon    the  feet  antl  violent  twisting  of  the  foot,  as  when   it   has  been 
cuugiit  between  the  sjKikesof  a  wiieel.     It  is  seldom  jiossible  to  deter-] 
mine  the  exact  nuKle  of  production  in  any  given  case,  and  ex|M>rimentI 
upon  the  cadaver  has   unt  dune  much  to  elucidate  the  subji>ct  ;  but  it 
seems  probalile  that  dorsid  or  iilaritar  flexion  and  altduction  or  adilue- 
tion  are  reipiisite  to  rupture  the  ligaments  that  bind  the  astragalus  to 
the  other  bones,  and  that  then  it  is  forced  (Vom   its  plae<'  by  pre^^un- 
exerte<l  through  the  bones  of  the  leg. 

1.  Dislocation  Forward. 

In  this  form,  which  is  very  nire,  the  astragalus  is  displaciKl  directly' 

forward.  To  the  liricHy  described  and  scmiewhat  doubti'ul  cases  col- 
lected by  Malgaigiie,  Delorme  '  :iddcd  only  two,  in  one  of  which  (Morel- 
Lavalki')  ilicas(ra<ralu>  hail  Irm-o  rotate<i  1  SO  degrees  alx)ut  its  vertical 
axis  and  bulh  malleoli  were  broken  ;  the  fi>ot  was  very  movable  on  the  , 
astrag-.dus,  and  the  astnigalus  nu  the  tibia.  The  sides  of  the  bone 
could  l>e  distitK'tly  felt,  and  its  (>osterior  siirtliee,  which  looked  directly 
forward.  Keductioti  was  easily  made.  In  the  other  case,  liarrall.the  ^i 
disloc-atiou  was  c^Kiipound,  the  head  of  the  astmgalus  projectine'  ^| 
through  the  wound  and  resting  on  the  dor.sjil  surface  of  the  waphoio.  ^^ 
IJotli  it  and  the  fiHit  were  freely  movable.  The  extcn.«or  tendons  and 
that  of  the  tibialis  anticua  were  ruptured,  the  malleoli  and  calcaneiim 
were  broken. 


4 


2.  Dislocation  Outward  and  Forward. 

In  this,  the  most  common  form,  the  head  of  the  astragalus  rests  on 
the  outer  cuneiform  and  the  cuboid  bones  or  even  on  the   fifth  meta- 
tarsal, its  posterior  part  lying  just  within  the  mortise,  and  is  freely 
movable ;  the    f(M)t  is  adducteu  and  inverte<l    and  usually  diAplace<l 
>  Delormo  :  Diet,  do  Med.  et  ChSr.  pratiques,  1671),  vol.  ssvii.  p.  SIO. 
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bodily  inward,  so  that  the  external  malleolus  is  prominent  and  the 
internal  hidden,  and  sometimes  the  adduction  of  the  front  of  the  foot 
is  very  marked  and  combined  with  abduction  of  the  heel.  If  the  dis- 
location is  compound  the  astragalus  presents  in  the  wound,  which  com- 
monly extends  backward  to  or  beyond  the  external  malleolus.  The 
lower  end  of  the  fibula  may  be  torn  away  from  the  tibia,  and  either 
or  both  malleoli  broken.  With  the  displacement  may  be  combined 
various  kinds  antl  degrees  of  rotation  of  the  astragalus,  and  sometimes 
the  astragalus  is  broken. 

3.  Dislocation  Inward  and  Forward. 

In  this,  the  second  in  order  of  frequency,  the  foot  is  everted  and 
abducted,  but  sometimes  is  bodily  displaced  to  the  outer  side  without 
deviation.  The  astragalus  projects  in  front  of  or  below  the  internal 
malleolus,  and  its  head  appears  always  to  be  depressed,  sometimes  so 
far  that  the  bone  must  have  uiidei^one  rotation  of  90  degrees  about  its 
transverse  axis.  In  a  case  reported  by  Hunt'  it  was  so  far  rotated 
about  its  vertical  axis  that  the  head  was  directed  toward  the  middle  of 
the  other  foot.  If  the  injury  is  comjxnind  the  wound  lies  on  the  inner 
side  and  extends  backward  below  the  malleolus.  It  may  be  accom- 
panied by  fracture  of  the  malleolus. 

4.  Dislocation  Inward. 

A  unique  case  is  reported  by  Seiler.*  The  astragalus  lay  directly 
beneath  tne  internal  malleolus  and  had  been  so  rotated  that  its  lower 
surface  looked  inwaixl.  A  free  incision  was  made  and  the  bone 
restored  to  its  place.  The  internal  malleolus  and  sustentaculum  tali 
had  been  broken.     Recovery  with  good  function. 

6.  Dislocation  Backward. 

In  this  form,  which  also  is  rare,  the  astragalus  may  be  displaced 
backward  or  backward  and  to  either  side,  and  in  some  of  the  reported 
cases  the  bone  has  been  broken  at  the  neck  and  only  the  posterior  frag- 
ment has  been  displaced.  Malgaigne*  collected  8  cases,  including  one 
reported  by  Denonvilliers,  which  he  places  *  among  "  dislocations  by 
rotation  in  place,"  but  which,  I  think,  belongs  here;  the  cases  are 
Phillips  2,  Lizars,  Liston,  Turner,  N6laton,  DenomrilHers,  and  one 
anonymously  reported  in  the  Lancet,  18.38-39,  vol.  ii.  p.  569.  To 
these  Delormc  adds  5 — Blatin,  Lejeune,  MacChrmac,  Pichorel,  and 
Cheever;  he  also  quotes  Foucher  as  having  reported  two  cases,  but,  I 
think,  erroneously,  one  of  them  being  Denonvilliers's  case,  the  other 
Thierry's,  a  dislocation  by  rotation.  Another  case  was  reported  by 
Munro,*  and  one  by  myself*  and  another,  Ijegron  Clark,  is  reported  in 
MacCormac's  paper,  making  16  in  all.     In  the  seven  printed  in  italics 

>  Hnnt:  Philadelphia  Medical  Times,  1872,  vol.  iii.  p.  50. 

•  Seiler:  Correspblt.  fur  Schweiz.  Acrzte,  August  15,  1893. 

*  Malftaiene :  I^oc.  cit,  p.  lasS.  *Ma1f(aigne:  Loc.  cit.,  p.  1060. 
*Hniiro:  Lancet,  18.">9,  vol.  ii.  p.  364. 

*Stimson  :  New  Yurk  Medical  .lourual.  May  38,  1887,  p.  504. 
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tlw  booe  was  broken  at  the  neck,  and  oalr  the 
disloonted.' 

Of  the  9  not  complicated  br  Inciare  of  tbe  wtnnlas,  die  «fisler»- 
tioQ  was  barkward  in  6,  backward  and  outward  in  1,  Taracz,  and  back- 
«aid  and  inward  in  2,  Lamctt,  MonnoL  Rednetioa  vac  aaade  in  3 
(ItfMaf,  Btatin.  Manro^  and  &ik«l  in  -I,  tbe  fbnctioaal  malt  beng 
good  ia  3  of  the  latter ;  Tomer,  and  appareatljr  Xilatoo,  wored  tfe 
actnigaliHL 

Of  tbe  7  wnpliBaled  bjr  fcaetere,  tbe  <fii|iiBDcaeBt  in  LeynuK's  i» 
dweribed  as  baocward,  in  tbe  ocbers  as  faaekwani  aad  intnrd ;  tbe 
JiHaeme  is  «I%bt,  Rjr  in  the  Utter  the  BMiet  pwwiiieBt  part  of  tbe 
I  bat  little  bemad  tbe  level  of  tbe  adeof  tfe  i 
of  t^ 
lapaa  tke  iaaer  side  of  tbe 
of  tbe  lexor  Wogos  follicis  SBMetOMs  lies  ta  tbe  oaler  sde  of  tbe 
aad  sooMtiMes  is  pwibfd  (firecchr  faackwaid  br  it.     TW 
is  aba  nrtaled,  so  tbat  its  tioebleor 


'icn 


of  fiaLtuie  nmsfra^tbe 
ooe^ied  br  tbe 
ftaiTiHWrn^  tbe 
Ibe 


1.0. 

;  in  CbeewrV  tbe 
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and  fibula,  but  only  those  in  which  it  still  lies  mainly  within  tlio 
mortise. 

Two  distinct  varieties  of  this  class  may  be  made  ;  those  in  which  the 
bone  has  been  rotated  ujiou  its  vertical  or  transverse  axis,  and  also, 
j>erha|)s.  iijkjii  tire  aiitero-|>usterior  axis,  but  .still  r<'ii)aiiis  in  great  part 
within  the  iiHir(ise  ;  and  liiosc  in  wliieli  thi'  bone  sJill  lies  altnosl  exactly 
in  its  norma!  position  betwei-n  the  inallcoli  ;iti(l  has  nndcrgone  only 
rotation  about  its  aiitoro-|tostei-i(>r  axis. 

The  division  between  the  first  variety  ami  that  of  dislocations  for- 
ward and  inward  is  nithcr  arbitnirv  anil  is  perhaps  tio(  always  to  be 
made  clinically,  and  the  three  cases  collected  by  Malirai^jne  dtfler 
notably  t'r<nu  one  anollier.  Barwell,'  in  a  valiiabli'  paper  cntitaiiting 
a  well-oljscrved  and  well -reported  case  of'  his  own  ami  abstra<'ts  of  all 
the  fither  alleged  cases  except  C'lievallez's,  proposes  to  term  the  injury 
dislfMjation  of  the  fof)t  with  version,  or  with  torsion,  of  the  astnigaliis, 
applying  the  term  vrrKinn  to  the  cases  of  rntaliou  about  the  vertical 
axis,  and  (ursion  to  those  of  rotation  about  the  antero-fiosterior  axis. 
I  s<.'c  no  sufficient  reason  for  using  the  term  dishM'ation  of  the  ff>ot, 
which  has  alreaily  been  etnj)Uiyed  for  another  form  of  injury;  and 
version  anti  torgton  do  not  in  themselves  indicate  the  sense  in  which 
they  ail'  used,  but  must   be  acc(vm[iiinied  by  a  definition. 

Malgnigne  gives  ftnir  cases  of  rotatii>n  about  the  vertical  axis,  but 
I  have  placed  one  of  thent,  Denonvilliers,  among  the  disIiM'alions 
l>ackward.  To  the  remaining  three  Harwil!  adds  two  reported  by 
Vorebely  ;-  in  ihri'c  of  thciu  the  head  of  the  astragalus  lay  below  the 
internal  nialteulus,  iii  one  just  behind  it,  an<l  in  one  just  in  tVont  of 
the  external  malleolus.  A»  they  cannot  well  Iw  groupe<l  I  give  a  sum- 
nnirv  of  each. 

Luiiuioiiicr  :  The  head  of  the  astragalus  protrudeil  under  the  internal 
malleolus  between  the  tendons  of  the  tibialis  jwisticiis  anil  flexor  loiigus 
digiloruni,  the  trochlea  lying  transversely  in  the  mortise  and  fort'ing 
apart  the  tibia  and   fibula. 

F^onchcr;^  The  specimen  was  taken  from  a  subject  found  in  the 
dissecting-room.  The  astragalus  ha<l  been  rotated  !KI  degrees  about  its 
vertical  axis,  the  trochlea  being  still  upright  in  the  mortise,  and  the 
liea<l  below  the  internal  mallioltis.  The  tendon  of  tiie  tibialis  posticus 
ami  the  posterior  tiliial  artery  lav  in  front  of  (lie  internal  malleolus. 
The  posterior  half  of  the  iLstragidus  lay  on  the  ealeaiieimi,  the  latter 
lx>ne  lying  uinler  the  external  malleolus  and  tlis|>laeed  forward  and 
outwanl,  antl  its  axis  <lireeted  forward  and  inward.  The  cuboi<l  was 
fwrtly  liislocated  downward  t'rom  the  c.-dcaneum.  There  was  no  cica- 
trix ;   the  foot  was  Hatteued,  the  heel  sliorteiied. 

Thierry  :  The  head  of  tlie  astnigidus  projectcil  midway  between  the 
internal  malli-olus  and  tiie  teiido  Achillis,  the  outer  border  of  the  foot 
was  much  raisi'd,  and  it  was  then  seen  that  the  bone  was  als<j  so  turned 
that  its  u|)]H'r  surface  looke<l  forward  and  inward,  the  tibia  resting  on 
the  internal  lateral  face  of  the  body  of  the  bone,  and  the  internal  lH)rder 

'Biirwfill:  Mr(tico-Chiriir(ticnl  TraiiKBctioiiP,  ISSn,  vol.  Ixvi.  i>.  .'<!•. 

'  VrnOicly  :  WieuiT  nicd.  Wnrlu-iisfhrift,  IHUH.  vol.  xix.  pp. '/TCI  and  296. 

*Foucbrr:   Roll,  dc  In  Socii't<- Aiintiiniii(iie,  l.H.~il,  vol.  xxix.  p.  3SU. 
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of  tlio  tnK'tiK'ii   fxiwilv  iM'cii|iif'd  tlic  allele  betw«M'n  the  imtTiial  n):i1? 
leolii!<  and  tin-  iitiilci'  -iirtacc  of  tin-  til)ia.     Aiujuitation  ;  recoverv. 

Vltc'Im-Iv  :  MaK'.  twenly-iiint'.  P^il)iila  iVaeturpd  alwvc  tin-  rnallt- 
olus.  Under  tin-  inl<rnal  inallcolns  the  .skin  was  very  tense ;  alwml 
an  iiioli  lower  thi-re  was  a  liani  hony  jironiiiteiicc  alxuit  halt"  an  inch 
in  diameter.  Il«'diicti«n  failed.  At  tin-  end  of  liie  tliinl  week  an 
abstTss  was  <>|)eiiid.  and  it  Wii.^  fseon  tliat  the  jiroininence  under  tlie 
nialh'DJiis  was  the  Iii';id  of  the  a>tra^.tiiis.  After  four  months'  treat- 
ment  the  man  eouid   with  <hHicnity  put  tiie  foot  to  the  ground. 

VereUelv,  second  ease:  Male,  forty-five.  The  foot  was  at  rijrht 
angles  with  the  letj,  the  sole  lut)king  somewhat  inwartl  and  upward. 
"  Under  the  easily  dislingiiisliahle  outer  malleolus  and  in  front  of  it  a 
louL'  pnijcetioii  liiilC  :iii  iru-h  in  iliametcr  may  he  plaiidy  felt;  this  ean 
Ix!  iiioxeil  vviliicHii  iiiiit'li  pain  Itiu-Uward  and  forward  iinle]H,'ndently  of 
the  (iiIkt  hunes.  JV'liind  tti>'  -eaplmid  is  a  cuiisiderable  hollow." 
lietluclion    tailed. 

or  the  second  variety,  rotation  about  the  antero-poBterior  axis,  Mal- 
gaigne  gives  seven  e^iie.-,  most  of  which  Harwell  rejeeta  boeause  of  the 
iiieoin[)leteness  of  the  deseriptioii  or  because  the  astragalus  wn?  more 
or  less  displaccil  fi-nm  the  mortise.  Rejcfting  Buyer's,  Sniith's,  Lia- 
ton's,  and  twn  of'  Dupitytren's,  there  still  remain  Maliiaigne's  own  and 
one  of  ])upuytren's  ;  to  tliese  are  to  be  added  iJiirwell's  and  C'heval- 
lez'd.'  In  idl  four  ea.'^es  the  condition  wius  .shown  by  direct  examina- 
tion:  Malgaigne  de.-eribes  a  sjit'cimen  fnnn  an  old  ca.se,  Clievalle«'» 
INitient  was  killwl  liy  the  fall  that  <^anse<l  the  dislocation,  and  Dnpuy- 
treu  and  Harwell  cmImmI  the  astragalus.  In  Malgaigne's,  Chevallez'B, 
and  Harwell's  the  rotation  was  outward,  that  is,  the  upper  surface  of 
the  trocld<'a  had  liecoine  e.xtenial  and  rested  agtunst  the  inner  face  of 
the  external  malleoli!-,  althongli  in  Malgiiignc's  the  rotation  was  some- 
what less  than  !HJ  dcitrees ;  in  I>u|iuytren's  the  bone  was  turned  com- 
pletely upside  down,  mtatiiin  of  ISO  degrees. 

Of  Malgaigne's  s|>eeimen,  which  is  reprcsenfe<l  in  his  AthiK,  Plate 
XXX.,  Fig.  h,  it  is  said  (hat  ttie  head  of  the  astragalus  re.ste<I  on  the 
Bca|>iioid  and  cuboid  ;  its  trochlea,  tunu'd  outwanl,  corresj)onded  almost 
entirely  to  the  inner  facet  of  the  fibula,  and  its  inn<'r  side  lay  under 
the  tibia.  The  rotation,  liowever,  was  not  a  complete  quarter  of  a 
circle,  for  a  [(ortioii  of  the  outer  side  of  the  body  of  the  astragjilu.^ 
could  still  bi'  seen  partly  in  contact  with  the  point  of  the  external 
malicolus  and  looking  downward  and  outward.  There  wa.*  Iwny 
anctiylosis  between  tlie  astnigidns  and  calcancum,  and  it  was  evident 
tliat  tlie  man  bad  walked  only  on  the  outer  border  of  his  fiK»t. 

In  ( "iu'valle/.'s  sp(?ciinen  then*  was  subluxation  of  the  iiejid  of  the 
astnigalus  on  the  scajvhoid,  the  upper  surface  of  the  trochlea  wa.s 
turned  outward,  the  e;ilc;in<Mim  Mas  broken  transversely  an<l  its  p«is- 
ti'rior  fragment  driven  up  behind  the  astragalus;  the  lateral  ligaments 
of  the  ankle  were  detaclied.  and  the  anterior  border  of  the  lower  end 
of  the  tibia  was  bmken. 

Dupuytren's  patient  was  a  man  fifty  years  old,  who  had  jumped 
from  a  ladder,  alighting  on  his  heel.     There  was  a  large,  hanf,  irreg- 

■  t'hrvallrz .  liiill.  ilc.  Ih  Soc.  Anntomiquc,  16170,  vol.  xlv.  p.  406. 
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nlar,  and  irreducible  prominence  in  front  of  the  tibia  and  extending 
to  the  instep.  An  incision  was  made  parallel  to  the  axis  of  tiie  foot, 
and  the  head  and  neck  of  the  astragalus  were  inmiediately  brought 
into  view.  Efforts  to  remove  the  bone  failed,  for  the  posterior  part 
was  grasped  and  held  fast  between  the  tibia  and  culcaneum.  On  seek- 
ing for  the  cause  of  this  fixation  it  was  found  that  the  astragalus  was 
turned  around  in  such  a  way  that  its  upper  surface  was  directed  down- 
ward, its  lower  upward,  and  that  the  hook-like  j)rocess  at  its  inferior 
and  posterior  part  was  fixed  beneath  the  tibia  so  as  completely  to 
frustrate  our  efforts  to  extract  it.     The  patient  did  well. 

Harwell's  patient,  a  man  twenty-eight  years  old,  was  injured  by  the 
overturning  of  his  wagon.  When  seen  an  hour  and  a  half  after  the 
accident  the  foot  was  greatly  inverted,  its  front  somewhat  turnetl  in, 
the  heel  raised.  The  inner  malleolus  was  much  hiflden  ;  beneath  it  the 
skin  was  thrown  into  two  ridges  by  three  deep  folds  drawn  in  segments 
of  concentric  circles  from  a  centre  a  little  above  the  malleolus.  The 
outer  malleolus  projected  abnormally,  the  skin  over  it  was  ratlier 
tightly  drawn.  About  an  inch  in  front  of  it  and  a  little  below  its 
level  was  a  rounded  projection,  which  also  somewhat  stretched  the  skin. 
An  inch  and  a  half  up  the  leg  and  in  front  of  the  fibula  was  a  small 
but  deep  wound.  The  foot  was  immovable  and  painful.  Below  and 
in  front  of  the  inner  malleolus  deep  pressure  revealed  absence  of  the 
usual  bony  substratum,  the  finger  sank  into  a  lioilow  bounded  in  front 
by  the  tuberosity  of  the  scaphoid,  which  lay  abnornudly  near  the  mal- 
leolus. The  rounded  ])rojection  in  front  of  the  malleolus  could  readily 
bo  recognized  as  the  head  of  the  astragalus.  A  little  way  behind  this 
was  a  ridge  of  bone,  also  evidently  a  part  of  the  a.-tragahis ;  it  led  from 
the  head  backward  and  a  little  upward,  disappearing  under  the  upper 
part  of  the  malleolus,  at  the  angle  between  it  and  the  anterior  edge  of 
the  tibia.  This  ridge  was  markedly  convex  oniu-ord.  The  extensor 
tendons,  pressed  together,  ran  in  a  l)un<lle  a  little  distance  inside  the 
rounded  projection.  The  wound  communicated  with  the  injury.  No 
fracture  could  be  detected. 

It  was  seen  that  the  relations  of  the  astragalus  to  the  other  bones 
were  altered,  although  it  was  still  within  the  mortise,  but  the  exact 
nature  of  the  injury  was  not  recognized.  Various  attemj)ts  were  made 
to  reduce,  and  even  the  tendo  Aohillis  was  divided,  but  in  vain ;  a 
moulded  splint  was  applied,  and  the  wound  dressed  with  carbolic  acid. 

Two  days  later  a  semilunar  incision  was  made  from  the  middle  of 
the  lower  end  of  the  tibia  across  the  head  of  the  astragalus  to  the  tip 
of  the  outer  malleolus,  the  flap  turne<l  up,  and  the  bone  fully  exposed. 
It  was  a  little  turned  on  its  vertical  axis,  tiie  head  having  moved  out- 
wanl,  and  90  degrees  on  its  antero-posterior  axis,  the  trochlea  being  in 
contact  with  the  cartilaginous  surface  of  the  external  malleolus.  The 
inner  upper  angle  of  the  trochlea  fitted  closely  into  the  reentrant  angle 
formed  by  the  external  malleolus  and  the  tibia.  The  bone  was  not  at 
all  displaced  forward — that  is,  it  did  not  ])rotrude  abnormally  from  its 
socket.  The  interosseous  ligament  had  been  ruptured  ;  the  few  remain- 
ing fibres  were  divi<led,  and  tlie  bone  removed.  Exnminati<vn  of  the 
cavity  failed  to  show  any  fracture  or  detachment  of  cartilage.     The 
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patient  nnule  a  good   recovery,  and  was  diseliarged  nine  and  a   half 
weeivs  alter  the  operation. 


Treatment  of  Total  Dislocations  of  the  Astragalus. 

The  statistics,  collected  bv  IJroca,  Duhreiiil,  and  Poinsot,  show  that 


of 


jIIv 


21  cases  of  di.slocutions  not  eoinponnd,  43  were  snccessful  _ 
reduced,  and  it  is  worthy  of  note  tiiat  Poinsot's  list,  conifKwed  of 
cases  reported  between  18G4  and  ISS'-i,  .siiows  19  re<luctions  in  31 
cases,  aljotit  (II  >  per  cent.,  and  as  many  ol'  Broca's  casi-s  were  treated 
without  tile  iiid  of  aniesthcsia  it  may  reasonably  l)e  hoped  that  Poin- 
^t's  percentage  is  an  indication  of  the  success  that  will  be  oljtained  in 
the  future.  Primary  extir{Kiti<ju  of  the  a^tntgalus  was  done  in  9  of  the 
•J21  (ases,  with  6  successes,  1  death,  anil  2  deatiis  after  secondary  am- 
putation, f'onsecutive  extirpation  was  done  in  41  eases,  with  39  suc- 
cesses and  li  deaths.  Ot'  10  eases  in  wiiicli  the  dislocation  remained 
unrednced  and  in  which  the  result  is  known  (exclitdiag  those  of  sec- 
ondary extirpation)  the  t'uiictional  result  in  fc!  was  gr>o<l. 

Of  (53  eom|«)und  dislocations,  collected  by  IJroca,  reduction  wa-s 
made  in  9,  and  of  these  9  cases  (5  recoverc*!,  secftndary  removal  of  the 
astiiigalus  was  done  in  2,  and  1  died.  Poiusot  adds  2  cases  in  which 
reduction  was  made  ;  1  was  successful,  in  the  other  extirpation  became 
nec^essary. 

In  oH  corujtouiid  <'ases  ])riniarv  removal  of  the-  astragalus  was  done, 
with  42  8Uci.'esses,  14  deaths,  and  2  consecutive  aujputations  followed 
by  death. 

For  reasons  that  liave  been  alrea<Iy  given,  we  have  the  right  to 
•exj)ect  better  results  in  (he  future  in  couiponnd  case.s,  an<l  may  feel 
encuiiraged  to  make  redui'tion  wlicnever  it  is  possible.  Expectation 
in  irreducible  coinpoinul  dislocations  has  almost  always  ended  iu 
removal  of  tlie  astragalus,  or  amputjition,  or  death,  and  the  ca.«e8  will 
.probably  be  very  few  in  which  primary  removal  of  the  astragalus  will 
not  give  tlie  patient  (he  most  speedy  recovery,  the  lea.st  risk,  and  the 
most  useful  timlj. 

*  >f  Oi;  simple  irreducible  dislocations  contained  in  these  statistics, 
BUpjMU'ation  of  the  joint  and  sloughing  of  the  skin  followe<l  in  at  least 
41,  and  there  is  not  much  reason  to  sup|iose  that  the  frequency  of  tliis 
result  will  be  much,  if  at  all,  diminished  in  the  future,  for  the  excit- 
ing cause — bruising,  pfessun-,  and  destnu'tinii  of  the  blortd-snpply  of 
the  astrag-alus — will  be  repeated.  It  is  important,  therefore,  to  det^T- 
mine  the  projier  eourse  to  be  pursued  under  such  circumstiinees.  In 
1S.S4  Dr.  .MeBurney,  of  New  York,  successfully  reduced  a  dislocation 
forward  antl  inwanl  by  exjMising  the  head  of  the  astragalus  through 
an  incision,  and  lifting  the  tendoti  of  the  tibialis  anticus  which  tightly 
embraced  the  neck  of  the  bone  and  bad  j>revenle<l  reduction  ;  other 
eipially  good  residts  have  since  been  obtained  by  the  same  means. 
Primary  removal  of  the  astragalus  is  reconuueuded  by  Ifarwell  in  all 
cases  in  which  "certain  and  siidicient  but  not  too  jwrsevering,  attempts 
at  reduction  "  have  I'ailcd,  and  the  facts  that  four-fifths  of  the  cases 
left  to  themselves  have  emied  in  suppunition  and  secondary  removal 
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of  the  astragsiliis,  and  tliat  the  f'liiictiitiial  result  after  removal  is  giRxJ, 
will  be  generally  awepted  as  a  justiticatiim  of  tiie  advice,  but  it  needs, 
I  think,  to  l)e  conditiuiied  U|iuii  the  failure  <if  reiiiieliHri  by  artlirntoiny. 

In  short,  the  plan  to  be  jnirsncd  iu  simple  ea.ses  is  to  atteuipt  reduc- 
tion by  traction  upon  the  foot  with  the  liaiids  nr  [Milleys,  under  anies- 
thesia,  and  with  the  knee  Hexed,  and  l>y  direct  pressure  so  applied  as 
first  to  eornx;t  such  rutatiuu  of  the  bone  as  may  exist,  and  then  to 
force  it  back  into  place.  This  failing,  expose  the  bone  by  incision,  and 
seek  to  remove  the  obstacle  t4)  reduction  and  then  to  reduce  ;  this  also 
failing,  remove  the  astnigalns.  In  fuses  in  wliich  the  astragalus  is  not 
only  tlislt>cat<'d  but  also  broken,  I  think  primary  removal  is  the  siifest 
■j)lau,  even  in  (.'ases  of  liackward  disliK^alion  of  the  posterior  fragment, 
altluiugh  in  tliree  such  treated  without  removal  the  patients  recovered 
with  useful  liuibs. 

In    eoni[tonnd    (lisliH/ations    niduction    is    to    be    songlit  unless  the 
astragalus  is  entirely  detached  or  the  lacerations  arc  so  extensive  that 
suppuration  is  unavoidable  ;  otiierwise,  primary  removal  of  the  astrag^d 
alus,  or  amputation  il'  clearly  indicated. 

MESIO-TARSAL  DISLOCATION. 

In  this  the  dislocation  takes  place  in  the  meilio-tarsal  joint,  the 
8capiioi<l  and  cuboid  being  together  displaced  from  the  astragalus  and 
calcaneuui  wliicii  preserve  their  relations  to  each  other  and  to  the 
bones  of  the  leg.  Broca,  in  the  pa])er  above  (juoted,  pointed  out  that 
most  dishtcations  previously  re]Rirted  ntider  this  title  were  actually 
subastragidoid.  Partial  dislocation  id'  llie  cuboid  from  the  calcaiu'iun 
appears  to  be  fre<juently  associated  with  sniiastragaloid  dislocations, 
but  the  cases  in  which  the  inedio-tarsal  joint  alone  is  involved  are  few. 
Oases  too  briefly  described  to  be  jwsitively  accepted  were  reiiorted  by 
J.  L.  Petit,  Listofi,  and  Coojier,  but  more  recently  four  cjises  liave 
been  i)!aced  on  record  in  two  of  which  the  <liagnosis  was  confirme<l  at 
tlie  autopsy.  Thiunas'  re|iortcd  a  case  in  the  service  of  Denonvilliers ; 
the  patient's  foot  liad  been  r*ruslteil  l)y  the  wheel  of  a  cart.  The  ]dan- 
tar  surface  was  cotivcx,  the  dorsum  so  swollen  that  the  bones  could 
not  be  felt  ;  the  foot  was  shortened,  and  its  anterior  portion  could  l»e 
moved  laterally,  but  the  movements  were  painful  and  accompanied  by 
crepitus.  The  diagnosis  of  fracture  of  the  head  or  neck  of  the  astrag- 
alus and  rupture  of  the  calcaneo-cuboid  ligaincnts  was  maile.  The 
patient  ili«'d  of  erysipelas,  and  at  the  autopsy  thi'  tibio-tarsal  and  cal- 
cjiueo-astragalnid  joints  were  found  intact  ;  (he  heail  of  the  astragidns 
ami  the  (cuboid  surface  of  the  caleaneimi  formed  a  very  marked  abemr- 
ninl  prominence  above  the  second  row  of  the  tarsus;  the  sca|ihoid  was 
fnictun'<l  antero-jHtsteriorly,  ami  its  outer  fragment  projected  on  the 
plantar  siu'liice  ;  the  cidioid  was  still  in  contjict  with  the  inllrior  half 
of  the  anterior  end  of  the  c^ilcaneuin  ;  the  superior  nu'dto-tarsal  liga- 
ments were  ruptured,  and  the  iid'erior  calcaiu'o-seaphoifl  partly 
detached  ;  the  inferior  calcaneo-cuboid  was  imbrnken. 

Anger's*  patient  was  injured  by  a  fall  from  a  height.     Tliere  was 

'  Thomas:  Wm.  rte  In  .s<>r.  Mi'il.  (I'liulrr  «t  Loire,  1887, quoted  by  Dnplsyand  Dvlomie. 
*  B.  Anger:  Traits  icunograiiliiiiui',  p. 334. 
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slight  flattening  of  the  arch  of  the  foot,  without  deviation,  and  with 
(v)nsi(lenil)le  ecciivmotic  and  inflaninintorv  swelling.  He  dietl  of  erv- 
:4i|H;liis.  At  the  autopsy  tlie  head  of  the  :i.stragjilus  was  found  ahovc 
and  in  front  of  tiie  sca[>lniid,  and  tiie  cuhuid  facet  of  the  ojdcaiietirn 
u|Kjn  tlie  npjjer  surface  of  tlie  cul)oid.  Tlie  Mi|)erior  caleflneo-scaipiioid 
and  internal  calcjineo-cuboid  lig-.iments  were  ruptured  and  torn  from 
their  anterior  insertions.  It  was  diflieuit  to  reduec  the  dislocation  even 
after  dissection.  The  only  fracture  was  of  the  anteriiir  jiart  of  the 
scaphoid,  tlie  tuhercle  of  which  was  almost  entirely  torn  away. 

In  the  third  case,  Ward,'  the  dislocation  was  old.  "The  foot  pre- 
sented a  remarkably  t\viste<l  appwirance,  the  anterior  part  being  dirwctetl 
considcraijly  inward,  and  the  inner  edge  somewhat  elevate<l.  The 
dorsum  was  shortened  one  inch.  The  anterior  ends  of  the  cidcflneum 
and  astragalus  pro)octc<l  distinctly  on  the  dorsum.  The  external  mal- 
leolus hail  been  fraetiire<l, 

III  tiie  fourth,  Kulir,-  the  dislocation  was  ontwanl.  The  patient  was 
sixty-six  years  oltl  and  had  fallen  six  feet;  the  fcrnt  was  sligiitly  pr<t- 
nated  ami  the  projection  of  the  posterior  surfaces  of  the  s<"a|ihoid  and 
cuboid  could  be  distinctly  felt  iu  front  of  the  external  malleolus. 


CONQENITAL  DISLOCATIONS  OF  THE  ANKLE-JOINT. 

Kraske' exhibited  at  the  Ninth  Congress  of  the  German  Surgical 
Society  two  patients,  father  and  son,  with  c(Higenital  dislocation  of 
both  ankles,  au<I  also  the  two  legs  of  another  child  of  the  SJimc  father 
whi(-li  had  died  in  infancy  and  had  been  similarily  nffecttKl.  The 
abn<»rnialitv  wa-^  a  subhixatioii  outward  accomjianied  by,  and  probably 
due  to,  dcl'ective  devclo|Hiieiit  of  the  fibula.  In  all  three  cases  the 
mi<ldle  and  u|>[>er  part  of  the  fibula  was  lacking,  but  in  the  specimen 
a  small  np]KT  epiphysis  existed.  In  the  father  the  lower  end  of  the 
fibula  was  (nily  four  centimetres  long  and  was  obli(juely  jdaeetl,  the 
apex  directed  outward.  The  articular  surface  of  the  tibia  was  also 
oblitpte,  IiHiking  dowinvard  and  outward  ;  tiie  foot  was  flattened,  mark- 
edly, abducteil,  and  modrrat«'ly  pronated.  The  legs,  compared  with 
the  thighs,  were  abnormally  short  and  slight. 

Resection  of  both  ankles  bad  been  done  upon  the  .son  to  correct  the 
faulty  position  of  the  foot :  on  the  right  side  the  infernal  mallerdus 
and  a  comparatively  large  |>art  of  the  astnigalus  had  been  removed; 
on  the  M\,  the  entire  lower  end  of  the  tibia  and  a  small  piece  of  the 
astragalus. 

Other  forms  of  congenital  subluxation  belong  to  the  .subject  of 
clubfoot. 

■  Wnnl :  Traiigactions  of  the  PathiiluKieiil  Rocioty  nf  T.nnclon,  1849-50,  p.  SS4. 

»  Fiilir:  Munch,  iiied   Wnch..  Marcli  H.  1892. 

>  Kraske:  Beilage  zuni  Ceiitnilbliitt  fur  Chir.,  16t£>,  Nu.  '£),  p.  85. 


CHAPTER  LVIII. 

DISLOCATIONS  OF  THE  TARSAL  AND  METATARSAL  BONES 
AND  OF  THE  TOES. 

In  addition  to  the  dislocations  described  in  the  preceding  chapter, 
the  bones  of  the  tarsus  may  be  dislocated  separately  and  in  variou.s 
combinations.  None  of  the  diflerent  kinds  has  occurred  with  suffi- 
cient frequency  to  permit  systematic  grouping  and  description,  and  in 
most  of  them  the  exact  nature  of  the  injury  cannot  be  said  to  have 
been  positively  established,  for  the  difficulties  of  the  diagnosis  upon 
the  living  are  usually  very  great  and  the  surgeon  is  limited  to  the 
recognition  of  the  more  prominent  features.  I  shall  confine  tlie 
account  of  them  mainly  to  the  enumeration  of  the  different  varieties 
that  have  been  observeil,  with  bibliographical  references  for  the  con- 
venience of  those  who  may  desire  to  examine  the  reports  in  detail. 

Calcaneum.  Malgaignc  quotes  a  case  in  whicii  the  calcaneum  was 
bodily  displaced  to  the  outer  side,  but  apparently  was  not  entirely  sep- 
arated from  the  astragalus  and  s<'aphoia.  Reduction  was  easy.  Also 
a  second,  Canton,"  found  upon  the  cadaver,  in  which  the  calcaneum 
was  displaced  to  the  outer  side  together  with  the  external  malleolus; 
its  anterior  end  lay  between  the  cuboid  and  scaphoid,  almost  in  con- 
tact with  the  third  cuneiform  ;  and  the  astragalus  was  rotated  inward 
about  45  degrees. 

Scaphoid.  The  scaphoid  has  been  dislocated  forward  and  outward 
in  connection  with  the  astragiilus,  the  dislocation  being  com|)ound 
(Burnett),  forward  and  inward  (Rizzoli,  quoted  by  Poinsot),  upwanl 
and  backward  in  conjunction  with  the  first  and  second  cuneiforms  and 
the  first  two  metjitsirsals  and  witli  dislocation  of  the  third  metatarsal 
and  fracture  of  the  cuboid  (Chassaignac  *),  upward  and  inwanl  in  con- 
junction with  the  first  cuneiform  (Lonsdale '),  or  with  the  middle  cunei- 
form (Clarke '),  or  outward,  upward,  or  inward  alone  (Pi4dagnel, 
Walker,  R.  W.  Smitli,  quoted  by  Malgaignc,  Bryant*),  or  from  the 
cuneiforms  only,  as  seen  by  Garland  *  in  a  case  that  was  ccmipound. 
In  a  case  reported  by  Enos'  the  cuneiform  bones  and  the  cuboid  were 
displaced  outward  from  the  sca])hoid  and  calcaneum. 

Cuboid.  The  only  ca.se  of  dislocation  of  the  cuboid  of  which  I  have 
knowledge,  except  in  connection  with  other  dislocations  as  above 
described,  is  one  reported  by  Bell,"  in  which  it  was  displaced  upward 

'  Canton :  Lancet.  1S4T.  vol.  i.  ]>.  .")0."i. 

»  ChasiiaiKnan:  Bull,  de  la  Soc.  <le  Cliir.,  ISfil.  vol.  i.  p.  307. 

'  Lonmlalu:  Lancot,  1H.57,  vol.  ii.  p.  ti)2. 

•  Clarke:  I..oiidon  Medical  Tinifs.  ia")l,  vol.  iii.  p.  2.3.3. 
'  Bryant:  SnrKery,  3<l  .Vmerican  edition.  1881,  p.  Sl.l. 

•  Garland  :  l.ancct,  1H.">T,  vol.  ii.  p.  270. 

'  Eno8:  New  York  Journal  of  Medicine,  lS.i7.  vol.  vii.  p.  9S. 

•  Bell :  New  York  Journal  of  Medicine,  Ifoit,  vol.  vii.  p.  329. 
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in  connection  with  the  fif\h  mctutanial  by  inversion  and  adduction  of 
the  foot.     Reduction  wsw  uiade. 

Ouneiform  Bones.  All  tlirw  cuneiform  bones  and  the  second  and 
tliini  have  been  (lis|ilaeed  together,  and  the  fir;-t  and  second  liave  beeo 
disjilactHl  separately.  Isolated  dislueation.s  of  the  firist  are  the  niostl 
frequent,  Lct)l(^ine  '  colleeled  eleven  sneh  cases,  to  which  naay  be  added 
two  observed  by  Bryant;^  the  disjilaeeincnt  is  usually  upward  ood] 
inward,  in  only  one  ease  downward  and  inward  (Fitzgibbon  ^) ;  s*)me- 
tiines  the  bone  is  displaced  fn)ia  all  the  tliree  with  which  it  is  normally 
in  eoutaet,  soinetiuies  the  fir^^t  metatarsal  is  dis|ilacc<l  with  it.  The 
svrn|>loins  are  tlatteriiuij  of  the  arch  of  the  foot,  prominence  of  the 
dis]ilaeeil  hone,  and  a  depression  at  its  normal  site.  In  MJme  cases 
reduction  has  Ijeea  easily  nuide  ;  in  others  the  attempt  has  failed. 

The  second  ouneiform  has  been  .separately  dislocated  upon  the 
dorsum  in  three  cases,  Foulker,*  Laugier,  and  Lao^arde  (quoted  by 
Helornie ''),  the  displacenient  being  slight  in  one  and  nearly  complete 
in  the  others,  ami  a<Toiu])iitii<'d  in  one  by  other  serious  injuries  or  tin; 
foot,  and  lollowed  in  aiiotlier  I  FoidUcr)  by  sloughing  of  the  skin, 
grave  symptoms,  and  nil iiuate  recovery.  In  a  euse  of  multiple  injuries 
of  the  foot  rcftorted  by  Ivagrange'  the  .second  cuneiform  was  displaced 
ii|nvard  from  all  its  connections  except  that  with  the  scaphoid. 

Tlie  second  and  thinl  euneiftirms  were  displaee<l  together  upon  the 
dorsum  in  a  ease  reported  by  Key  (quotcil  by  Malgaigne)  ;  the  dishv 
catioti,  which  was  ineom|ilete,  wasaiused  by  direct  violence  and  accom- 
patiieil  by  extensive  laceration  of  the  skin.     The  patient  die<l. 

All  three  cuneiforms  have  been  rej)orted  displace*!  together  u{K>n  the 
dorsum  in  several  eases,  but  it  does  not  ajipear  in  the  histories  whether 
t>r  not  they  were  se[)arated  otdy  from  the  scaphoid  or  also  fntiu  the 
cuboid  and  metatarsals  ;  in  one  of  them,  15(M'therand,^  they  were  acoom- 
pauicil  by  the  metatarsals  and  the  dislocation  cotdd  not  l)e  reduced. 


DISLOCATIONS  OF  THE  METATARSAL  BONES  FROM  THE  TARSUS 
AND  FROM  ONE  ANOTHER. 

Malgaigne  collected  twenty-one  cases  of  tlie  various  dislocations,  and 
Ilitzig"  collected   twenty-itiiie. 

The  first  metatarsal  is  much  more  frequently  dislocateil  than  the 
others,  and  tiie  displacement  apjiears  always  to  have  been  upward 
except  in  one  ease,  Demarquay,'''  in  which  the  base  lay  under  that  «if 
the  seeiuid  uu'tatarsiil  ;  in  tliis  latter  the  first  metatarso-phalaugeid  joint 
was  also  dislo<'ated,  compound,  and  I)euiart|uay  removed  the  bone.: 
A  frequent  cause  has  bceu  a  fall  while  on  a  horse,  the  pressure  of  the 
stirrup  against  the  inner  and  under  surface  of  the  bone  appareiitlyJ 

I  Lemoiiie  :  Revue  de  Chirargie,  1883,  vol.  iii.  p.  118. 
'  Bo'ant:  I^oc.  cit.,  p.  813. 

•  FitzKibbon  :  Diililin  .Tmirnal  of  the  Medical  SdeDCoa,  1877,  vol.  ii.  p.  871. 

•  Foalker:  Lancet,  \KWi.  vol.  ii.  p.  283. 
'  Dclorme:  Diet,  de  MM.  et  Cliir.  prat.,  vol.  xxvii.  art   Pied. 

•  IjaKraoKc:  Bull,  de  In  .See.  Aimtomique.  1S71.  p.  IHO. 
'  Kertherund  :   Bull,  do  la  Six\  de  Cliir.,  1856-,'i7,  vol.  vii.  p.  361, 

•  Hit/.ip:  Birl.  klin.  WnchenRclirift.  18<«.  p.  3f)3. 

•  Demaniuay :  Bull.  d<-  la  Soc.  de  Chir.,  1870,  vol.  x  p.  35. 
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cauiiing  the  iiyiiry.  'Die  sjTiiptoin.s  frc(]ueiitly  indicjite  tlie  crtexistence 
of  !i  :i|miin  (>('  m'if;liln»riii<j:  joints.  Itediictiitn  has  always  been  easy 
by  trat."ti<iii  ;iml  diroot  |>^l■s^ill•^'. 

Is(»l:itc(l  disluciitioii  id'  tlio  second  nn-tatarsal  ujwn  tiie  dttrRiim  lias 
bft'ii  ri'|>nrtid  iti  MtHMUise,  IJnudt  and  Bcliii,  ([Uiited  by  Ilitzij; ;  that  iif 
tlu'  third  tiowiiward  and  backward  in  uae,  Tut'null  ;'  that  of  tlie  fourth 
upon  the  dorsum  in  llirw,  Malipiigiie,  .Surniay,''  ami  (io^selin.' 

Tilt!  fourth  and  fifth  metatarsds  liave  been  together  di^^located  upward 
an<l  inward.  Mouteggia,  and  niiward  and  backward,  Suith  ;  Ituth  (Hiutetl 
by  Mnlgiiigne,  'I'be  third  and  fourth,  Ilarttnaiin,  and  tlie  first  and 
second,  Marit,  have  iKfri  togetiier  dis|ilat'ed  ;  both  (juotefi  by  Delurnu'.* 
Tiie  first,  second,  and  third  were  dislocate*!  togcllier  upon  the  dorsnm 
in  two  cases,  I>angier,  »|Uoteil  by  Mtdgaigiie,  and  Wihiis,  (pioied  by 
Ilitzig,  and  downward  into  the  s(de  in  a  rase  reported  by  'fnfiiell ;°  in 
the  latter  case  the  injury  was  causotl  by  the  fall  of  a  horse  and  was 
irreducible,  but  the  patient  recoverwl  good  use  of  the  limb;  the  later 
history  is  rceonled  in  the  same  journal,  1S55,  vol.  xx.  p.  'M2. 

Disk)«ition  of  the  second,  third,  and  fourth  together  upon  the  dor- 
sum waa  seen  by  Malgjiigne  once ;  the  same  diagno.si«  was  made  by 
liim  in  an(tther  case,  but  at  the  ant(i]»sy  it  was  found  that  the  fifth  was 
also  partly  dislocated  from  the  cuboid  and  that  tlie  first  together  with 
the  internal  cuneiform  was  displaced  iuwaixl.  A  case  is  rejjorted  by 
Favier.' 

Dislocation  of  the  first  four  metatsirsjils  has  been  reported  in  three 
cas«\s,  Miilgaigiie,  IlilKig,  Deiiianpiay  ;'  in  Malgiiigiie's  the  first  three 
were  displaced  downnard,  the  fourth  upward  ;  in  the  other  two  the 
dis[)larcnient  was  ii]iw:ird.  Malgaigne  was  aiile  lo  reduce  the  fourth, 
I)('mai'(piay  the  first  and  Ilitzig  all;  notwithstanding  the  persisteiu'e 
of  part  of  the  dislocation  the   two  patients  had  goixl  use  of  the  limb. 

All  the  metatarsal  bones  may  be  ilisplaced  together  U])wartl,  inward, 
downwai"d,  or  outward  ;  of  the  latter  two  forms  only  one  exiimple 
t^f  each  has  been  re|)orted.  .Smyly "  wiw  all  five  bones  disliH-ated 
downwaiil  l)V  (he  fall  of  a  wsigon  which  [iressed  the  heel  forv;ard 
while  the  toes  were  fixed;  rcdiK'tion  was  matle.  The  case  of  disloe'a- 
tioii  inward  is  Kirk's,  quoted  by  Malgjiigne,  who  distrusts  tlic  diag- 
nosis. 

Of  dislocation  outward  live  cases  have  been  roiwrtwl,  Laiigier  and 
Jjacombc.  (jiioted  by  Malgtiigne,  Tntscliek,  qu<ited  by  Ilitzig,  Miguot- 
I>aii(on,'  and  DespnXs."'  The  interlocking  of  the  liase  of  the  secimd 
metatarsal  between  the  first  and  third  cuneiform  bones  must  make  a 
lateral  dislocation  impossible  except  as  secondary  to  one  upward  or 
downwartl  or  unless  accumjKiuied  by  fracture;  in  Laugier's  and  Des- 


'  TufiK'II :  T>iililiii  Qiiartfrlv  .Toiinial  of  the  Medical  Sciences,  1855,  p.  302. 
'  SurmBy  :  Rtill.  do  la  Sim',  de  Chir..  IKTfl,  V(il.  li.  ji.  5TB. 
'  fJos.scliii :  Ou/..  lies  iliViiitunx.  IKTii,  p.  "■'w. 

*  IVlnrmc:   Diet,  dv  MAI.  ct  Clilr.,  prat.,  viil.  xxvii.urt.  Pied. 

'Tiifiicll:  lliibliii  QiiartiTl.v  jDoniiil  of  tlif  Medic-al  St'lenceji,  ISM,  vol.  xvii.  p.fl.5. 

*  Fttvier:  .\rt'h.  <3c  Mfd.  r't  Pliann.  mil.,  N'lVPiiilipr,  18HS. 
'  IVmarqnav  :  (ian.  di'«  Itfipitaux,  IWi.'),  p.  ."v't4. 

"  Slmvlj- :  Diildlii  Qiiarttrlv  .Iiniiiiftt  of  the  Medical  Sciences,  1854,  vol.  xvii.  p.  317. 

*  Micnotnanlon  :  Arvh.  n'f-n.  do  Mfi\.,  1«W,  vol.  ii.  p.  405. 
>"  Uesprus:  Uull.  <lu  la  8uc.  Aiiatuuiique,  ItfTS. 
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i»i*j«'»  the  second  metatarsal  was  broken  at  its  npjier  fttd,  and  in 
Nlifinot-Dunton's  and  Ijaa^mlw's  the  thiitl  was  broken.  In  tour  case* 
rcdiictinn  \va!$  iiiadu. 

PisliM-iuioa  upward  may  he  cotnplcte  or  inromplcto,  an<l  sometimes 
tlic  wiuile  or  part  of  tlie  first  cuneiftirni  remains  attaehetl  lo  liie  tirst 
metatarsal  and  is  displa<>ed  with  it.  Hitzi};  collected  eleven  ca.'see. 
The  most  fre<)iient  (anse  is  direct  violence,  liiit  in  two  cases  it  was  mus- 
cular action,  the  etforts  of  the  patients  to  avoid  falliiifr  after  having 
sli|ipcil  while  carrying  lieavy  bundles.  The  autojjs^ien  and  tlic  com- 
|xiuntl  ciscs  have  shown  ru[)ture  of  the  dorstd   anti  of  K>me  of  the 

Imimar  lipamcnts,  rupture  and  liu-eration  of  some  of  the  interr)sseuus 
igamciits  and  muscles,  fnicturc  of  some  of  the  mctatars:d  bones  and 
oc<^'lsional]y  of  the  cuUiid  and  first  cuneiform,  and  Huiu'times  sejiara- 
tion  of  the  first  or  fifth  metatarsal  laterally  from  the  tjfhers.  The 
metatarsus  may  remain  in  line  with  the  rest  of  the  toot  or  lie  devialetl 
to  cither  side,  and  the  liases  of  its  bones  fcirm  a  transverse  riiljre  either 
wirresponding  exactly  to  the  line  of  the  joints  or  at  a  somewhat  hifjiier 
p<iint  upon  the  tarsus.  Reduction  was  made  more  or  less  completely 
in  some  <if  the  cases  ;  in  otiiers  it  failcfl,  imt  the  {wtients  grjidnally 
recovered  flie  use  nf  tiie  liml)  ;  in  one  c(.)mpoun<l  case,  Mazot,  primary 
amputation  was  done. 

SUBLUXATION  OF  THE  HEAD  OF  A  METATARSAL  BONE. 

Ill  the  severest  form  of  tliis  aflection,  first  describe<l  by  I)r.  T.  G. 
.Million,'  the  head  of  the  fmirth  metatarsal — les.s  freijuently  the  third 
— appears  to  be  <lis|)la<:eil  from  its  normal  relations  with  the  adjoining 
one  on  eacJi  side,  and  also  with  its  toes.  The  most  n'cent  paper  on  the 
subjeet,  one  which  etoitaios  a  full  bibliograj)hy,  is  by  Jones  and 
Tubby  ;■  the  rwider  is  referred  to  it  for  the  patliiilogy,  symptoms,  and 
treatment.  It  seems  u])[>ropriate  here  to  refer  only  to  the  severe  f<)rni 
in  which  excision  of  the  head  of  the  inctatarKit  Iwne  or  of  the  entire 
joint  is  occasionally  necessary  for  n.'Iief. 


DISLOCATIONS  OF  THE  TOES. 

1.  Metatarsophalangeal  Dislocations. 

Dislocations  of  the  Great  Toe.  Tiie  most  common  cause  is  a  fall 
upon  ifie  toe  ;  amoni;  die  less  frequent  are  the  act  of  kicking,  receiv- 
ing the  weight  of  tlie  bi«ly  ii|Mm  the  toe  alone  in  going  upstairs,  and 
violence  received  upon  tlie  metatarsus.  The  injury  is  frequently  com- 
pound. 'I'lic  dislocation  has  been  u[>ward,  Imckwanl,  and  to  one  side, 
tiie  most  frequent  iippearing  to  be  those  to  the  outer  side  and  back- 
ward, and  M-condly  those  directly  backward  ;  the  former  of  these  two 
is  almost  always  comjioiiiid,  with  projection  of  the  head  of  the  meta- 
tars;>l  bone  through  tlie  wound  nii  the  inner  and  lower  aspect  of  the 
joint.  Coexistent  spniin  or  subluxation  of  the  first  tar^vraetutarsal 
joint  has  been  occasionally  noted. 

'  M>irt<iii :  Anier.  Joiirn.  Med.  Sri.,  .lanuarv,  1K76. 

'  Juiiiti  and  Tubhv  :  .Metatarsalina  or  Mnrt>on'ii  Disease,  Annate  <>f  Sureerv,  September. 
189H. 
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Of  14  simple  cases  collated  by  Delorme  reduction  was  easily  made 
in  8  and  failed  in  4  ;  of  the  compound  cases  the  head  of  the  mctatarsiil 
l)one  was  excise<l  in  5,  and  the  entire  bone  remove<l  in  3 ;  of  14  com- 
iK)und  cases  in  which  the  attempt  to  reduce  was  n>ade  it  was  successful 
m  9.  The  means  employed  to  reduce  have  l)een  traction  and  direct 
pressure  upon  the  base  of  the  phalanx.  Probably  in  the  difficult  cases 
the  s|)ecial  procedures  employed  in  the  corresponding  dislocations  of 
the  thumb  would  be  advantageous. 

Dislocations  of  the  Other  Toes.  Dislocation  of  the  foiir  outer,  the 
four  inner,  or  of  all  five  toes  together  has  been  reported  in  several 
cases,  the  direction  of  the  displacement  being  upward  and  backwartl 
or  directly  outward  ;  in  the  latter  the  head  of  the  metatarsal  projected 
through  a  wound  and  had  to  be  excised  before  reduction  could  be  made. 

2.  Dislocations  of  the  Phalanges. 

With  one  exception,  the  second  plialanx  of  the  third  toe,  in  all  the 
cases  that  have  been  reported  the  dislocation  was  of  the  terminal  pha- 
lanx of  the  great  toe.  In  one  case  reduction  could  not  be  made ;  in 
anotlier,  which  was  compound,  a  portion  of  the  bone  was  subsequently 
cast  off. 
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ABSORPTION  of  bone  after  fracture, 
59,  110 
Acetabulum,  302 

rim,  308 
Acromion,  209 

Age,  influence  of,  on  frequency,  20 
Allis,  relaxation  of  fascia  lata,  828 
Ambulatory  treatment,  100 
Amputation,  106 
Anderson,  suture  of  patella,  368 
Aneurism  after  fracture  of  clavicle,  193 
Angle,  splint  for  jaw,  170 
Ankle,  382 

Apophyses,  separation  of,  24 
Arrest  of  growth,   29,   225,  287,    354. 

383 
Arteries,  injuries  of,  67 
Astragalus,  396 

Asymmetry,  normal,  of  limbs,  49 
Atlas,  146 
Atrophy  of  limb,  76 

interstitial,  38 
Axillary  vein,  torn,  229 
Axis,  146 


BAILEY,  htematomyelia,  143 
Barker,  suture  of  patella,  370 
Barton's  fracture  of  the  radius,  289 
Bigelow,  neck  of  femur,  311,  319 
Bloodvessels,  injury  of,  67 
Bolton,  htematomyelia,  143 

neck  of  femur,  316 
Braun,  head  of  femur,  310 
Buck's  extension,  95,  346 
Uurrell,  fracture  of  spine,  155 


CALCANEUM,  396 
Callus,  exuberant,  60,  71 
formation  of,  56 
painful,  71 

retarding  influences  upon,  109 
softening  of,  75 
weak,  75 
Callender,  edge  of  radius,  290,  291 
forearm,  271 


Cancer,  a  cause  of  fracture,  46 
Carpal  bones,  293 
Cartilages,  fracture  of  costal,  185 
Causes  of  fracture,  38 
determining,  39 

muscular  action,  40 
predisposing,  38 
acquired  tendency,  39 
cancer,  46 

congenital  tendency,  38 
disease  of  nerve  centres,  45 
inherited  tendency,  89 
osteomyelitis,  47 
rachitis,  45 
syphilis,  45 
Ceci,  suture  of  patella,  371 
Chaput,  patellar  disability,  372 
Chest,  discoloration  of  skin  by  compres- 
sion of,  183 
Clavicle,  189 
complications,  198,  197 
etiology,  195 
pathology,  189 
relations  to  dislocation  of  shoulder, 

547 
simultaneous  fracture  of  both,  198 
symptoms  and  course,  196 
treatment,  199 
Clinical  course,  62 
Coccyx,  305 
CoUes's  fracture,  279 
Comminuted  fractures,  27 
Complications  of  fracture,  66 
early  local,  66 
general,  69 
late  local,  71 
Compound  fractures,  30 

treatment,  103 
Condyloid  process  of  inferior  maxilla, 

165,  166,  170 
I  Coracoid,  211 

Coronoid  process  of  inferior  maxilla, 
I  165 

!         of  ulna,  266 
I  Crepitus,  51 
I  CubitU'S  valgus,  250 
'      varus,  235,  241,  247 
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T\ANDBlbaE,    frietare  of  aplne» 

Deformity,  ft  symptwii,  49 
I>eUriam,7l 
DepraNiona,  S4 
Dift«iodi,49 
Dispuoementi,  84 
DrMdngi,  permanentt  M 
temporuy,  86 


nmMBOLISM,  76 

Kisifonn  appendix,  177 
Epiphjrste,  sepftratioa  of,  18 

repftir,  61 
Epitrochlea,^  3i4 
Etiology,  88 
EztnwftpaaUr,  at  hum,  Sit,  818, 880 


FAILURE  of  tmioB,  68, 109 
edoloor.llO 
tnatment,  118 
Femonl  atterv,  torn,  848 

rein,  tran,  MS 
Femur,  809 
■beorption  of  neek,  894 
angle  of  neck,  810 
fraotoret  at  the  lower  end,  800 
intwoondyloid,  8S0 
of  dther  condj^e,  SSO 
aeparation  of  (miphyala,  868 
at  the  npper  end,  8o9 

of  great  trochanter,  840 
of  small  trochanter,  840 
of  the  head,  810 
of  the  neck,  310 
bony  union  after,  320 
causes,  313 
classification,  812 
diaf^nosia,  380 
excision  of  head,  338 
fixation  of  head,  387 
impaction,  319 
inversion  in,  320,  326 
pathology,  814 
through  the  neck,  314 
at  base  of  neck,  318 
separation    of   epiphyses, 
316 
prognosis,  831 
repair,  820 
symptoms,  325 
treatment,  334 
through  great  trochanter  and 
neck,  839 
of  the  shaft,  341 
prognosis,  345 
symptoms,  344 
treatment,  346 
in  children,  349 


Femur,  ftaetnrea  of  the  AmU,  hBan  of 

union,  860 
Fenestrated  iplinti,  96 
Fibula,  804 
Fingers,  886 
Fia8nres,S8 
Fixation,  dhteet,  98 
Foot,  896 
Foieaim,  869 
at  the  elbow,  869 

eoronoid  piocen,  886 

head  and  neck  of  radius,  868 

olecranon,  869 
of  the  shaft,  871 

both  bones,  271 

radius,  278 

ulna,  876 
at  the  wrist,  879 

Colles's,  279 

other  than  Colles's,  289 
Fractiua  diaoondyliea,  266 


pANORENE,68 

vX   Gfeen-etick  fraetares,  28 

Orowtii,  aneat  of,  29, 226, 287. 86^  888 

ezaggraation  o(  76 
Qnndiot  fractures,  88, 106 
Onnstock  deformity  of  elbow,  886, 841, 

247 
Chirlt,  sUtistics,  age,  20 

compound  fraetares,  81 

costal  cartilages,  186 

femur,  809 

hyoid,  171 

inferior  maxilla,  164 

larynx  and  trachea,  173 

muscular  action,  41,  42 

sternum,  176 

syphilitic,  46 

tiimor,  47 

vertebre,  139, 146, 149-151 
Gutters,  wire,  88 


H^MATOMYELIA,  143, 146 
Heart,  wound  in  injury  of  chest, 
177, 181 
Hemorrhage,  67 
Hennequin's  splint  for  arm,  281 
Colles's  fracture,  284 
femur,  313,  829,  337,  344 
Hodgen's  splint,  96,  335 
Hudson  Street  Hospital  statistics,  com> 
pound  fractures,  81 
general,  19 
humerus,  288,  244 
season,  21 
Humerus,  215 
lower  end,  237 

abore  the  condyles,  289 
articular  procen,  265 
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Humerus,  lower  enil,  capitellum,  256 

development  of  epiphysis,  238, 

263 
diagnosis,  257 
epitrochlea,  244 
external  condyle,  248 

epicondyle,  246 
intercondyloid  fracture,  251 
internal  condyle,  246 
separation  of  epiphysis,  253 
trochlea,  257 
treatment,  258 
shaft,  233 
upper  end,  215 

anatomical  neck  and  tuberosities, 

216 
head,  216 

separation  of  epiphysis,  223 
surgical  neck,  226 
symptoms,  229 
treatment,  230 
tuberosities,  221 
Hutchinson,   arrest  of  growth  of  leg, 
383 
epiphysis  of  humerus,  223 
trochanter  minor,  341 
Hyde,  statistics  of  femur,  309 
Hyoid  bone,  171 


ILIUM,  306 
Immobilization  of  joints,  102 
Incomplete  fractures,  23 
Inherited  tendency  to  fracture,  39 
Interdental  splint,  169 
Intra-articular  fracture,  29 

repair  of,  60 
Intracapsular,  of  femur,  312,  314.  330 
Intra-uterine,  47 
Ischemic  contraction,  63 
Ischium,  307 
Iterative  fracture,  75 


JOINTS,  management  of,  102 
stiffness  of,  75 
Jugular  vein,  torn  in  fracture  of  clavicle, 
194 


KING,  neck  of  femur,  811 
Kingsley,  interdental  splint,  169 
Kocher,  anatomical  neck  of  humerus, 
217 
epiphysis  of  humerus,  226 
external  condyle,  251 
femoral  neck,"  312,  339 
upper  epiphysis,  316 


ANE,  fracture  of  first  rib,  180 
j        acromion,  206 
53 


Lane,  fracture  of  coracoid,  211 
Larynx,  172 
Leg,  fractures  of,  374 
fibula,  394 
lower  end,  381 

by  eversion,  383 
by  inversion,  391 
comminuted,  382 
posterior  portion  of  tibia,  392 
separation  of  epiphysis  of  fibula, 
395 
of  tibia,  383 
supramalleolar,  382 
shaft,  377 
upper  end,  374 

epiphysis  of  fibula,  394 

of  tibia,  376 
spine  of  tibia,  376 
tubercle  of  tibia,  376 
Liability,  inherited,  39 
Ligamentum  patellte,  retraction,  360 

detachment,  372 
Loew,  statistics  of  prognosis,  118 
Longitudinal  fractures,  26 
Lotzbeck,  fracture  of  coronoid,  267 
Lucas-Championnifere,  massage,  100 
Lung,  hernia  of,  183,  186,  519 
injured,  in  fracture  of  clavicle,  195 
in  fracture  of  ribs,  181 


MALAR  bone,  160 
Malgaigne's  hooks,  3C7 
Malgaigne,  statistics,  age,  2U 
femur,  293 
hyoid,  171 
metacarpus,  309 
Marsh,  fracture  of  first  rib,  180 
Massage,  99 

Mayor  s  scarf  for  clavicle,  201 
Maxilla,  inferior,  164 

condyloid  process,  165,  166,  170 
coronoid  process,  165 
treatment,  107 
superior,  161 
McBurney,  epiphysis  of  femur,  355 
Metacarpal  bones,  293 
Metatarsal  bones,  400 
Middeldorpf's  triangle,  232 
Mobility,  abnormal,  50 

return  of,  112 
Moore,  dressing  for  clavicle,  204 

epiphysis  of  humerus,  226 
Moulded  splints,  90 
Multiple  fractures,  30 
Mumford,  compound  fractures,  32 
Muscles,  atrophy  of,  76 

degeneration  of,  68 
Muscular  action,  a  cause  of  fracture, 

40 
Musculo-spiral  nerve,  74,  229,  234  s 
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FJiACTCRES.                  ^^^^^^ 

^H          VTECROSIS.  09 

^^^H           Xi      Nerve  disease  a  oau»e  of  fracture, 

Pseudarthrosis,  srmptoms,  112            ■ 

treatment,  113 '                                    ■ 

^^^^ 

Pubis,  307                                         ^^1 

^^^^^^h                                        callue<,  74 

^^^H 

^^^^^^r 

^^^H 

^^V          Nose,  157 

"P  ACHITIS,  a  cause,  45                   I 
li    Radius,  Colles's  fracture.  279     ■ 

fractures  at   wrist   other  thlU 

^H           r\BLIQUE  fractures,  25 
^^B           VJ     L)le<-rnMon,  250 

Colless,  289                     ^ 

of  head  nn<l  neck,  268         ■ 

^^^H           Osteoinyclilis,  ii  cause,  47 

of  shaft.  278                          I 

styloid  process,  291             m 

Ramsperger,  statistics,  118                   M 

^^^H           T)AIN,  a  syinjitoin,  52 

^^^H            X       I'iirulysis,  a  result  nf  frneture,  73 

Reduction,  79                                ^^^^ 

Repair,                                           ^^H 

^^^H                         its  cH'cct  on  repair,  111 

of  cartihige,  CO,  187                   ^^H 

^^m           Patella.  ::io8 

opposing  intluenres,  110            ^^^| 

^^^H                    ^i.'is 

Retention,  84                                     ^^H 

^^^H               course  and  tcrminntions,  .301 

Rheumatism,  a  cause,  45             ^^^| 

^^H               disability  after  fracture,  302,  372 

180                                           ^^M 

^^^H               patholoiry,  Z<>9 

by  muscular  action,  }^l             ^^^M 

^^M               refractul-e,  3G3,  373 

Rie'del,  head  of  femur,  310           ^^H 

^^^B               sym|>loniH,  361 

Roberts,  fracture  of  radius,  291           V 

^^^^^^        treatMient,  3t>4 

Robson,  suture  of  patella,  308       ^^J 

^^^^^H            iKiii-opi-ralivc,  365 

^^^H 

^^^^^f 

^^^1 

^^^^^^    ratlic>lt)j;Riil  fraetures,  43 

C4  ACRUM.  transver>ie  fractiue,'IH^H 
lO     vertical  fracture,  300               "^H 

^^H            r:itIiol<ip-  of  fracture,  22 

^^m          Telvls,  2<)7 

Sarcoma  after  fracture,  73                   ^ 

^^M               acetabulum,  302,308 

Savre,  dressing  for  clavicle,  202           1 

^^^H                cnccvx,  30o 

Scaphoid.  293                                  ^^M 

^^H               eiiurse,  303 

Scapula,                                         ^^H 

^^^H                din^niisis,  303 

acromion,  209                             ^^^| 

^^^H                ilijuble  verlieiil  fracture,  300 

body,  206                                      ^^H 

^^H 

coracoid  process,  21 1                  ^^^| 

^^^H               i.si'hiuiii,  307 

glenoid  cavity,  213                      ^^^| 
inferior  angle,  2o8                      ^^H 

^^^H               Literal  portion  of  ring,  300 

^^H              }>ubic  portion  of  ring,  300 

neck,                                           ^H 

^^m 

^^H 

^^^H               iseparatinn  iti  frniit  and  behind,  299 

upper  angle,  209                          ^^H 

^^^K^^             of  all  three  joint.s,  299 

Season,  influence  of,  21                  ^^H 

^^^^^^^           of  puhii.' syiiijilu'sis.  298 

Secondary  fracture,  75 

^^^^^^P           of  sairo-iiiae  symphysis,  299 

Senn,  fracture  of  neck  of  femur.  SS4 

^^^^^^    Periosteal  bridge,  30,  5(5 

Separation  of  epiphysis,  28 

^^m               fringe,  SUO 

Scpticiemia,  69 

^^^m           Periosteum,  extent  of  injury,  55 

Shatler,  fracture  of  neck  of  fenmr,  a^f 

^^^B                share  In  re|iair.  >^l) 

Skin,  injury  of,  60 

^^^B           Plane,  dniihle  inirllned,  97 

stained  i)V  compression  of  chest,  18 

^^H            Plaster  of  Paris,  'M,  92 

Skull,  120  ' 

^^^^1           Pneumonia,  71 

nieclianism  and  pathologj',  121 

^^^H           Pol ai Hon,  nietacirpus,  293 

pathological  and  reparative  nroceait 

^^^H           I'olund,  cptphvsis  of  femur,  817,  354 

129 

^^H                   fibula,  395 

symptoms  and  treatment.  130 

^^^H                   humerus,  254 

'  circumscribed,  of  vault,  130 

^^H                             370 

fissured,  with  brain  injury,  138 

^^^H               separation  of  epiphysis,  38 

internal  table,  127,  135 

^^^H               trochanter,  340 

perforation  of  base,  137 

^^H            Pott's  fracture  at  ankle,  383 

rupture  of  middle  meningeal,  131 

^^^H           Pouteau,  fracture  of  railius,  279 

Smilh's  anterior  splint,  89 

^^^H           Prognosis,  general,  117 

Smith,  R.  W.,  neck  of  femur,  320,  322, 

^^^H           Pseudarthrosis,  109 

326.  331                                            1 

^^^H               causes,  111) 

humerus.  219                                    1 
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Smith,  R.  W.,  radius,  280 
Spine,  139.    (See  Vertebrte.) 
Spiral  fractur«>,  26 
Splinters,  vitality  of,  68 
Splints,  86 
long  side,  96 
plaster-of-Paris,  90 
suspended,  89 
Spontaneous  fractures,  43 
Statistics,  compound  fractures,  31 
delayed  union,  109 
epipliyses,  28 
eeneral,  19 
influence  of  age,  20 
season,  21 
syphilis,  46 
tumor,  47 
muscular  action,  41,  42 
prognosis,  118 
Sternum,  175 
Stiffness  of  joints,  75 
Stoclcing  splint,  91 
Stromeyer  s  cushion,  236 
Subclavian  vein,  torn   in   fracture  of 

clavicle,  194 
Subjective  symptoms,  52 
history,  53 
loss  of  function,  52 
pain,  52 
Suppuration  after  fracture,  69 
Supracondyloid  of  humerus,  239 
Supramalleolar  fracture,  382 
Suspended  splints,  89 
Sustentaculum  tali,  398,  817 
Suture  of  bones,  98 
Symptoms,  49 
objective  signs,  49 

abnormal  mobility,  50 
crepitus,  51 
deformity,  49 
Syphilis,  a  cause,  45 


TETANUS,  71 
Tliorburn,  fracture  of  spine,  155 
Thrombosis,  67,  76 

Thvroid  extract  in  delayed  union,  113 
Titia,  374.    (&<•  Lcfr.) 
Tibial  arterv,  torn,  378 
Toes,  401 
Trachea,  174 
Traction  by  suspension,  9(5,  349 

by  weight  and  pulley,  94 

continuous,  94 
Transverse  fractures,  25 
Treatment,  78 

ambulatory,  100 


Treatment  by  amputation,  106 
of  compound  fractures,  103 
of  compound  articular  fractures,  107 
of  gunshot  fractures,  106 
of  pseudarthrosis,  HI 
of  vicious  union,  115 

Trochanter  major,  339,  340 
minor,  340 


ULNA,  coronoid  process,  266 
olecranon,  259 
shaft,  276 

styloid  process,  291 
Ulnar  nerve,  injury  of,  245 
Union,  deformed  or  faultv,  114 
delaved,  or  failure  of,  62,  109 
fibrous,  62,  109 


V-SHAPED  fractures,  26 
Varieties,  22 
of  direction,  25 
of  seat,  28 
Velpeau,  dressing  for  clavicle,  202 
Vertebra",  139 
course  and  tertninations,  150 
etiology,  144 
pathology,  140 
arches,  141 
bodies,  140 
cord,  143 
processes,  142 
symptoms,  144 
atlas  and  axis,  146 
lower  cervical   and  upper  dorsal, 

147 
lower   dorsal   and  upper   lumbar, 

149 
lower  lumbar,  150 
treatment,  153 
j  Vertical  suspension,  97,  349 
Volkmann's  foot-rest,  95 
ischemic  contraction,  68 
splint,  88 

suture  of  patella,  372 
Von  IJergmann,  of  orbital  plate,  127 
old  fracture  of  patella,  372 


W 


KED'S  splint,  97 
Whitman,  femoral  neck,  310 
upper  epiphysis,  317 


fyWiOMA,  160 
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ACCIDENTS  during  reduction,  446, 
449 
Acetabulum,  fracture  of  edge,  726 

of  floor,  753 
Acromion,  fracture  of,  558,  593 
After-treatment,  447 
Age,  influence  of,  409 
Ambi,  441 

Antesthesia,  dangers  of,  439 
Aneurism,  after  dislocation,  417 
Angot,  congenital,  464 
Ankle,  congenital  dislocations  of,  824 

dislocations  at  or  near,  803 
Annandale,  recurrent,  of  jaw,  485 

meniscas,  of  Icnee,  781 
Anterior  oblique  dislocation  of  hip,  730 
Arteries,  injured  in  dislocation,  416 

in  reduction,  446,  451 
Arthrotomy  to  reduce,  445 
Astragalus,  dislocation  of,  804 

"  total  "  dislocation  of,  816 
Atlas,  dislocation  of,  500 
Axillary  artery,  injured  in  dislocation, 
417 
in  reductipn,  446,  453 


BARWELL,  astragalus,  819 
Bissel-Hagen,   congenital,  of  pa- 
tella, 796 
Bigelow,  bip,  classification,  717 

reduction,  437,  733,  739 
Blasius,  vertebnc,  487,  492,  496,  510 
Bloodvessels  injured  during  reduction, 
446,  451 
in  dislocation,  416 
Bone,  overgrowth  after  dislocation,  426 
Brachial  arterv,  injured  in  dislocation, 
418    ' 
in  reduction,  452 
plexus,  torn  in  reduction,  458 
injured,  578 
Brachialis  amicus,  ossified,  620 
Bradford,  congenital,  of  hip,  473 
Broca,  subastraguloid,  809 

suppuration,  461 
Burrell,  recurrent,  of  shoulder,  600 
Busch,  obstacles  to  reduction,  437 


CALCANEUM,  dislocation  of,  828 
Caldwell,  rupture  of  circumflex, 
452 
Capsule,  an  obstacle,  438 

lesions  of,  414 
Carpal  bones,  dislocation  of,  685 
Carpo-metacarpal  dislocations,  690 
Causes,  determining,  411 

predi^osing,  410 
Circumflex  artery,  injured  in  disloca- 
tion, 417,  453 
nerve,   injured    in    dislocation,  419, 
591 
Clavicle,  dislocations  of,  523 
acromial  end,  531 
subacromial,  537 
subcoracoid,  540 
supra-acromial,  532 
both  ends,  540 
sternal  end,  523 
backward,  527 
forward,  524 
habitual,  526,  527 
upward,  529 
Coccyx,  dislocations  of,  707 
Complications  (nee  alto  Special  Disloca- 
tions), 415 
of  bloodvessels,  416 
of  bones,  415 
of  nerves,  418 
of  soft  parts  and  skin,  421 
of  viscera,  421 
Compound  dislocations,  421 
Congenital  dislocations  (see  a&oSpecial 
Dislocations),  463 
etiology,  464 
pathology  at  bip,  468 

at  shoulder,  471 
statistics,  463 
symptoms,  471 
treatment,  473 
Consecutive  reduction,  437 
Coracoid  process,  fracture  of,  593 
Coronoid  process  of  ulna,  fracture  of, 

618,  63-i,  641 
Costal  cartilages,  dislocations  of,  519 
Course,  435 
('ras,  injuries  of  vessels,  452 
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^H            Crural  nerve,  pressed  on  in  diHlocalion, 

Bmbolism,  fatal,  462                  ^l^^^^^| 

H 

Emphysema  during  reduction  of  shoul-^H 

^H            Cuboid,  dislocation  of,  825 

dcr,  4.')(J.  4-57                                       ^1 

^^m            Cuneiform  bones,  dislocation  of,  8i6 

Engel,  operation  in  old,  761                        ^H 

Ensiform  process,  dislocation  of,  517          ^H 

Epitrochlea,  fracture  of,  616,  629,  638,    ^1 

^m             "pvEATH  by  aniestlietic.  439,  462 
^^M             xJ    Kuildi-n,  after  reduction,  4U1 

640,  66(;                                               ^1 

ErecUi,  luxatio,  577,  603                              ^1 

^H             Dclinitionx,  4()5 

Etiology,  410                                                 ^H 

^^M             Degeneration  after  dislocation,  421,  428 

Everted  dorsal  dislocation  of  hip,  728       ^H 

^^1              Despres,  method  of,  443 

^^1 

^H                    old,  of  shoulder,  (it)3 

^^1 

^^1             Diagnosis,  430 

TTIAR.XBEUF,  anatomy  of  shoulder,  ^| 
r         544                                                  H 

^^1             Distention,  dislocation  by,  476 

^^m            Divergent    dislocation    of  radius    and 

reduction  of  shoulder,  571                      ^^| 

^H                        ulna.  039 

subtricipital,  578                                ^^^^| 

^^B             Dcirfler,  radius,  with  fracture  of  ulna,  662 

thumb,                                                ^^^H 

^^H             DolliiigfT,  coiigeiiital  of  hip,  467 

Fat  embidism,  461                                ^^^^^ 

^^1             Dorsal  dislocations  of  the  hi|<,  721 

Femoral  artery,  injured,  418,  754        ^^^H 

^^1             Dubreuil,  habitual  dislocation,  448 

vein,  injured,  754                                     ^H 

^^B             Ducheniie,  paralytic,  of  sl\oulder,  609 

Femur,  fracture  of  head,  725,  755             ^H 

^H             Duverney,  radius,  by  elongation,  657 

of  neck.  72-3,  745,  755                          ^M 

ofshal\,  738,  756                           ^^H 

Fibula,  dislocations  of,  799                 ^^^^H 

^H             TjlLASTIC  traction,  444 
^^■^             Pi     Elbow,  anatomy  of,  611 

lower  end,  801                               ^^^B 

spontaneous  and  pathological,  801     ^H 

^^^^_^                  dislocations  of  (tee  al*o  Radius 

upper  end,  799                                      ^H 

^^^^fe                          and  Ulna),  611 

Fingers,  dislocations  of,  6%                       ^^| 

^^^^^^^^              backward  dislocations,  614 

distal  phalanges,  704                     ^^^^^ 

^^^^^^^K                 after-treatment. 

metacar  lo-phalangeal,  702          ^^^^^| 
of  midd  e  phalanges,  703             ^^^^B 

^^^^^^H                 complications,  418,  419,  617 

^^^^^^^H                diagnosis. 

Flaubert,  rupture  of  brachial  ploxnftT^^I 

450,  4.^7                                            H 

^^^^^^^^^^ 

Flower,  cla.ssitication,  shoulder,  549          ^H 

^^^^^^^^^^ 

Foot,  disl<K-ations  of,  804                      ^^^H 

^^^^^^^^r               theories  of  production,  614 

congenital,  808                              ^^^^| 

^^^^^^^H 

Forearm,  avulsion  of,  451                    ^^^^B 

^^^^^^^^H              cliissification,  613 

Fracture  as  a  complication,  415          ^^^^| 

^^^^^^^H             congenital  ami    pathological, 
^^^^^^^H              divergentdislnration  of  radius 

during  reduction,  459                        ^^^H 

^^^1 

^^^^^^^^H 

r\  ANGRENE,  424,  460                  ^^B 
VT    Gelid,  obstacles  to  reduction,  437,  ^H 

^^^^^^^H              fonvard  dislocations,  i;35 

^^^^^^^K              fracture  during  reduction,  459 

^1 

^^^^^^^H 

Glenoid  fossa,  fracture  of.  593                    ^^| 

^^^^^^^V              injury  of  uerves  in,  419,  618, 

Grawitz,  con^enitsil.  of  hip,  467                ^H 
Greiner,  radius,  with  fracture  of  ulna,   ^H 

^ 

^^^^B                        of  vessels  in,  418 

H 

^^^^H                      isolated,  of  radius,  647 

Gu6rin,  avulsion  of  forearm.  451                ^H 

^^^^f                          of  ulna,  643 

Gunn,  obstacles  to  reduction,  437,  732      ^H 

^^^^^                       lateral  disloculioiis,  624 

^^1 

^B                                        complete  outward,  631 
^^                                          su  lepicondyliir,  634 

^H 

TTABITTTAL  dislocations,  412,  448       H 
XX     iifhip,  75<)                                          ^H 

supra-epicondylar,  634 

incomplete,  62.5 

of  shoulder.  413,  423,  698         ^^H 

iniviinl,  626 

treatment,  448                            ^^^H 

outward,  627 

ITsematomyelia.  143.  145,  498              ^^^H 

old  iinri>iliicf<l,  treatment,  'i(i4 

llahn,  lateral,  of  elbow,  625                ^^^H 

relations  to  dislociitions  of 

Harris,  operation  in  old,  761               ^^^^B 

shoulder  and  fracture  of 

Hibon,  congenital,  of  knee,  464          ^^^^H 

clavicle,  547                          Hip,  anatomy  ot',  710                           ^^^^B 
Embolism,  fat,  4«1                                         dislocations  of,  710-764                   ^^^H 
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Hip,  dislocations  of,  accidents  in  reduc- 
tion, 758 
after-treatment,  759 
bacicward  dislocations,  721 
anterior  oblique,  730 
dorsal,  721 
pathology,  722 
symptoms,  725 
everted  dorsal,  728 
treatment,  731 
classification,  716 
complications,  754 
compound,  714 
congenital,  468 
directly  upward,  747 
downward  and  inward,  736 
obturator,  736 
perineal,  741 
on  tuberosity  of  ischium,  751 
fracture  during  reduction,  758 
of  acetabulum,  753 
of  femur,  725,  738,  755,  756 
habitual  dislocations,  759 
ileo-pectineal,  742 
infracotyloid,  751 
injury  of  nerves  in,  459,  744,  755 

of  vessels  in,  418,  754 
intrapelvic,  742 
labrum  cartilagineum,  detachment 

of,  757 
old  dislocations,  treatment  of  760 
arthrotomy,  761 
excision,  762 
osteotomy,  762 
paralytic  dislocations,  763 
pathological  dislocations,  762 
prognosis,  759 

simultaneous,  of  both  hips,  757 
spontaneous  dislocations,  762 
statistics,  713 
subspinous,  747 
supracotyloidea,  747 
suprapubic,  742 
through  acetabulum,  753 
upward  and  forward  (suprapubic), 
742 
Hitzig,  metatarsus,  826 
HSnigschmied,  tibio-tarsal,  804 
Hudson  Street  Hospital  statistics,  407 
Hueter,  outward,  elbow,  629 
Humphry,  congenital,  of  radius,  468, 670 
Hutchinson,  suppuration,  460 
vertebrae,  490 


ILEO-PECTINEAL    dislocation    of 
hip,  742 
India-rubber,  traction  by,  444 
Infracotyloid  dislocation  of  hip,  751 
Internal  derangement  of  knee,  780 
Intracoracoid  dislocation  of  shoulder, 
560 


Intrapelvic  dislocation  of  hip,  742 
Irregular  dislocations,  438,  712 
Isemeyer,  pathological,  of  patella,  797 


JAW,  dislocation  of  lower,  479 
backward,  with  fracture,  479 
congenital,  486 
forward,  480 
outward,  480 
pathological,  485 
upward,  479 
Jijssel,  recurrent,  of  shoulder,  423 
subglenoid,  576 


KAMMERER,  fracture  of  femur,  767 
Kim,  operation  in  old,  761 
Knee,  dislocations  of,  765 
antero-lateral,  777 
backward,  771 
by  rotation,  777 
congenital,  464,  783 
forward,  767 

injuries  of  nerves  in,  769 
of  vessels  in,  417,  768 
lateral,  773 
inward,  776 
outward,  773 
spontaneous  and  pathological,  785 
statistics,  766 
internal  derangement,  780 
semilunar  cartilages,  780 
Kocher  on  reduction  of  hip,  734,  740, 
747 
of  shoulder,  569 
Korte,  injuries  of  vessels,  452 
Kronlein,  congenital,  463,  464 
statistics,  congenital,  464 
elbow,  613 
general,  408 


LABBUM  cartilagineum,  detachment 
of,  757 
Lobker,  habitual,  of  shoulder,  598 

radius,  653 
Lorenz,  congenital,  of  hip,  474 
Lung,  hernia  of,  183,  186,  519 


MADELUNG,  spontaneous,  of  wrist, 
681 
Malgaigne,  classification,  hip,  717 
shoulder,  548 
radius,  with  fracture  of  ulna,  662 
Manipulation,  reduction  by,  443 
at  hip,  732 
at  shoulder,  569 
Marchand,  accidents  in  reduction,  440, 

452 
Markoe,  fracture  of  humerus,  459 
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HcBnniey's  hook,  S98 
Mean,  old,  of  ahonlder,  60S 
Median  nerre,  injoiy  of;  419. 618 
Medio-earmd  dislocatioiiB,  685 

-Unal  (fislocatioiiB,  828 
Metacarpal  bones,  690 
M^aearpo-phalangeal  didocationB  of 

fingen,702 
of  thumb,  696 
Metatanal  bonea,  dialoeations  ot,  8S6 

•ablnxation  of  head,  838 
Metatano-phalai^eal  dislocatiooa,  888 
Meyer,  patMh^  7& 
Morton,  m^atamlgia,  828 
Moaclea  torn  during  reduction,  451 
Muscular  action,  a  cauae  of  diak>cati(Hii, 

411 
Mnaenlo-Bpiial  ntswiam,  6U,  662 
MyeiB,  oongraiital,  of  hi|^  478 
Myiqiathie  dialocationa,  477 
MyoBi&  oanfieans,  6^ 
Myadi,  oasifying  myoaitis,  620 


NEB.Y1ES,  ininred,  418, 45^  457, 578, 
594^618,768 
Kiooladoai,  old,  of  elbow,  666 


OBSTETRICAL  paralysis,  609 
Obturator  dislocation,  736 
Oodpnt,  dislocation  o<;  498 
(Edema,  persistent,  439, 461 
Old  diskicatioDB,  pathology,  425 

treatment,  445 
Olecranon,  fracture  of,  617,  686 
Os  magnum,  dislocation  of,  688,  690 


PAC[,  congenital,  of  hip,  473 
Paralrsi»  after  dislocation  of  shoul- 
der^  4Ut,  458,  597 
Paralytic  dislocations,  477 
of  hip,  763 
of  shoulder,  609 
Parker,  radio-carpal,  675 
Patella,  dislocations  of,  786 
couiplete  reversal,  795 
congenital,  796 
edgewise  or  vertical,  793,  795 
iiabitual  or  pathological,  797 
inward,  794 
outwanl,  789 
Pathological  dislocations.  475 
Pathology  of  old  dislocations,  425 

of  recent  dislocations,  414 
Pelvis,  dislocations  of,  707 
Pendel-methode.  at  shoulder,  566 
Perineal  dislocations,  741 
Petit,  principle  of  reduction,  442 
Phalanges  of  foot,  dislocations  of,  829 
of  hand,  dislocations  of,  696 


Phalanges  of  hand,  distal,  704 

middle,  70S 

proxin^  696,  702 
Pinnnd,  radius,  by  doMatjnn,  669 
Pisifomi,  dialoeations  0^688 
Pcnnsot,  snbastragaloid,  810 
Pofditeal  arterr  torn,  417 
Pontean  on  redaction  oi  hip,  442 
Prahl.  statistics  of  hip,  71S 
Piiaplna  in  spinal  iiyuiy,  486 
Prognosis,  4S5 


RADIO-CABPAL  didocatirini^  674 
backward,  676 
congmital,  684 
forward,  678 
outward  680 
patholcgical,  689 
qx>ntaneons,  680 
-ulnar  joint,  lower,  672 
backward,  672 
forward,  678 
Badina.  head  broken,  618 
isolated  dialocationa  <M^  6ff 
backward,  648 
byelongatimt,  657 
forward.  654 
outward,  651 

nath<riogicaI  and  congenital,  46^ 
nil,6« 

with  fracture  of  ulna,  66S 
Beennent  dislocatioas,  412 
Seduction,  437 
accidents  during  446, 449 
by  manipulation,  44S 
consecutive,  487 
methods  of,  440 
obstacles  to,  437 
s|>ontaneotis,  437 
Repair,  422 

Retro-axillary  dislocation,  5S3 
Rheumatism,  dislocation  in,  476 
Ribs,  broken,  421 

dislocations  of,  518 
Ricard,  habitual,  of  shoulder,  600 


SCAPHOID,  dislocations  of  carpal, 
687 
tarsal,  825 
Schinzinger,  reduction  of  shoulder,  572 
Schrotter,  radius  alone,  653 
Sciatic  nerve,  pressure  upon,  725,  755 
Scudder,  compound,  of  foot,  809 

congenital,  of  shoulder,  604 
Semilunar  bone,  dislocation  of,  687 

cartilages,  dislocation  of,  780 
Seirier,  radio-carpal,  675 
Shoulder,  anatomy  of,  542 
dislocations  of.  542-610 
anterior,  552 
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Shoulder,  dislocations  of,  anterior,  after- 
treatment,  573,  596 
by  muscular  action,  412 
intra-coracoid,  560 
Bubcoracoid,  553 
pathology,  555 
symptom:),  559 
treatment,  563 
accidents  during,  446,  449 
by  manipulation,  569 
Kocher,  569 
Schinzinger,  572 
direct  reposition,  564 
heel  in  axilla,  567 
traction  downward,  564 
upward,  566 
with  leverage,  567 
classification,  547 
complications,  590 
fracture  of  acromion,  553 
of  coracoid,  589,  693 
of  glenoid  fossa,  593 
of  neck,  582,  691 
of  shaft,  593 
of  tuberosity,  581,591 
injury  of  nerves,  419,  457,  594 
of  vessels,  418,  451 
compound  dislocations,  595 
congenital  dislocations,  471,  603 
downward  dislocations,  574 
luxatio  erectfl,  577,  603 
subglenoid,  574 
subtricipital,  578 
habitual  dislocations,  413,  423,  598 
injury  of  nerves  in,  419,  457,  594 

of  vessels  in,  416,  451 
old  dislocations,  treatment,  601 
arthrotomy.  6(t2 
excision,  603 
fracture,  603 
osteotomy,  603 
subcutaneous  section,  601 
paralytic  dislocations,  609 
pathological,  608 
posterior  dislocations,  579 
symptoms,  583 
treatment,  584 
prognosis,  59() 
recurrent,  413,  423,  598 
relation  to  otiior  injuries,  547 
retro-axillary,  583 
simultaneous,  of    both    shoulders, 

580,  586.  595 
statistics,  546 
subacromial,  579 
subspinous,  579 
upward  (supracoracoid),  585 
Skin  torn  during  reduction,  450 
Smith,  Nathan,  on  manipulation,  443, 

732 
Smith,  U.  W.,  congenital,  of  shoulder, 
604 


Souchon,  old  dislocations  of  ahoulder, 

593 
Spinal  column  (tee  Vertebrae),  487 
Sprengel,  lateral,  elbow,  626 
Spontaneous  dislocations,  475 

reduction,  437 
Statistics,  congenital,  463,  464 
death  by  anaesthetic,  440 
general,  407,  408,  646 
influence  of  age,  409 

of  paralysis,  419 
injury  of  vessels,  461,  456 
Sternum,  dislocations  of  body,  513 

of  ensiform  process,  617 
Streubel,  lateral,  elbow,  625 
obstacles  to  reduction,  437 
patella,  789 
radius  alone,  649 
by  elongation,  658 
Subacromial  dislocation  of  clavicle,  537 

of  shoulder,  579 
Subastragaloid  dislocations,  809 
Subclavicular  dislocation,  560 
Subcoracoid  dislocation  of  clavicle,  640 

of  shoulder,  553 
Subeuicondylar  dislocation,  634 
Subglenoid  dislocation,  574 
Subscapular  artery  torn,  453,  454,  576 
Subspinous  dislocation  of  hip,  747 

of  shoulder,  679 
Subtricipital  dislocation,  678 
Suppuration,  421.  440,  460,  498,  758 
Supra-acromial  dislocation  of  clavicle, 

532 
Supracorucoid  dislocation  of  shoulder, 

585 
Supracotyloid  dislocation  of  hip,  747 
Supra-ep'icondylar  dislocation,  634 
Suprapubic  dislocation,  742 
Sus-cotyloidienne  dislocation,  747 
Symptoms,  430 
Syncope,  461 


TARSAL  bones,  dislocation  of,  825 
Thumb,  dislocations  of,  696 
backward,  697 
forward,  700 
lateral,  701 
distal  phalanx,  704 
proximal  phalanx,  696 
Thyroid  dislocation,  736 
Tihio-tarsal  dislocation,  804 
Tillnianns,  lower  radio-ulnar,  672 

radio-carpal,  675 
Toes,  dislocation  of,  828 
Traction  by  gravity,  445 

elastic,  444 
Trapezium,  dislocation  of,  690 
Tra|)ezoid,  dislocation  of,  689,  690 
Treatment,  437 
Trendelenborg,  old,  of  elbow,  665 
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ULNA,  fisctare  wUh  didoeatlon  of 
radius,  662 
isolated  dislocation  of,  648 
Ulnar  artery  torn,  419 

nerre,  injnred,  419,  682,  687 
Undfom,  dislocation  of,  688 


VAN  AB8DALE,  radios  by  elonga- 
tion, 660 
Vemenil,  congenital,  466 
Vertebras,  dislocations  of,  487 

atlas,  600 

cervical  Tertebra,  508 

classification,  488 

dorsal  rertebrts^  909 

etiology,  494 

lumbar  vertebra^  611 

occiput,  498 

pathoW,  488 

prognoeu,  496 

secondary  changes,  498 

symptonu,494 

treatment,  497 


Yiseera,  injury  to,  421 
Volker,  old,  of  elbow,  666 
Volkmann,  pathological,  475 
Voluntary  dislocations,  477 
Von  Ammon,  congenital,  466 


WARBAS8E,  congpital,of  hip,  478 
Wielard,  injuries  of  vessels,  452 
Wier,  fracture  of  ribs,  446 

raptore  of  axillary  vein,  446,  458 
Wippermaon,  fracture  of  neck  of  femur, 

766 
Wrists  dislocations  at,  672 
pathological,  680 


Y -LIGAMENT,  711 
ooified,  787 

ZIELEWIC2S,  congenital,  of  patella, 
796 


Catalogue  of  Books 


PUBLISHED   BY 


Lea  Brothers  &  Company, 

706,  708  &  710  Sansom  St,  Philadelphia. 
Ill  Fifth  Avenue,  Hew  York. 


Our  ]>ublications  can  be  purchased  from  anv  Bookseller  in  the  United 
States  or  Canada,  or  they  will  be  delivered  by  exprens  or  mail,  carriage 
paid  to  any  address  on  receipt  of  the  printed  price. 


July,  1902. 


STANDARD  MEDICAL  PERIODICALS. 


Progressive  Medicine. 

A  Quarterly  Digest  of  New  Methods,  Wscoveries  and  Improvements  in  the  Medical  and 
Surgical  Sciences  by  Eminent  Autliorities.  Edited  by  Dr.  Hob  art  Amoby  Hare.  In 
four  abundantly  illustrated,  cloth  bound,  octavo  volumes  of  400-500  pases  each,  issued 
quart«rly,  commencing  with  March  each  year.     Per  annum  (4  volumes),  $10.00,  delivered. 


The  Medical  News. 

WEEKLV,  •4.00  PER  ANNUM. 

Each  number  contaias  48  quarto  pages,  abundantly  illustrated.    A  crisp,  fresh  weekly 
professional  newspaper. 

The  American  Journal  of  the  Medical  Sciences. 

MONTHLV,  te.OO  PER  ANNUM. 

Each  issue  contains  192  octavo  pages,  fully  illustrated.    The  most  advanced,  practical, 
original  and  enterprising  American  exponent  of  scientific  medicine. 


The  Medical  News  Visiting  List  for  1902. 

Four  stvles,  Weekly  (dated  for  30  patients):  Monthly  (undated,  for  120  patients  per 
month ) ;  Perpetual  ( undated,  for  30  patients  weekly  per  year) ;  and  Perpetual  ( undat«l,  for 
60  patients  weekly  per  year).  Each  style  in  one  wallet-shaped  book,  leather  bound,  with 
pocket,  |)encil  anS  rubber.     Price,  each,  $1.25.     Thumb-letter  index,  25  cents  extra. 


The  Medical  News  Pocket  Formulary. 

New  (4th)  edition  carefully  revised  to  date.  Containing  1700  prescriptions  representing 
the  latest  and  roost  approved  methods  of  administering  remedial  agents.  Strongly  bound 
in  leather,  with  pocket  and  pencil.     Price,  $1.50,  rttl. 


COMBINATION   RATES. 

AMMB.  IK  OOXSnCATIOK 

American  Journal  of  the  Medical  Sciences $5-ool«s  «»  ) 

Medical  News ^.o©;*"'**"  U16.00 

Progressive  Medicine lo.oo  J 

Medical  News  Visiting  List 1.35 

Medical  News  Formulary 1.50,  net. 


In  all  $31.75  for  $17.00 

First  four  above  publication*  In  combination $16.75 

All  above  publication*  In  combination 17.00 

Other  Combination*  will  be  quoted  on  rcqueat.     Pall  Clreular*  and  Specimen*  free. 


.ir.02 


Le»    BHOrHCRS   4    CO:S   PUBLIC»TI0H8. 


ABBOTT  (A.  0.).  PRJUCIPLES  OF  BACTERIOLOGY :  a  Pr«cUc»J  ManuaJ  for 
HtudeDta  and  Physicianii.  Sixth  edition  enlarged  and  thoroughly  revised.  ISmo.,  63$ 
pages,  with  111  engravingH,  of  which  26  are  colored.     Cloth,  (1L76,  nti. 


ALLEN  (HARRISON).  A  SYSTEM  OF  HUAfAN  ANATOMY;  WITB  AS 
lyTRODUCTORY  SECTION  ON  BISTOLOOY,  hy  E.  O.  Shakispkam,  M.U 
Compribing  813  donble-columned  quarto  pagm,  with  380  engrariiigR  on  stone  on  109  fu'' ' 
page  platm,  and  241  woodcuts.     One  volume,  cloth,  f23. 


i 


A  TREATISE  ON  SURGERY  BY  AMERICAN  AUTHORS.    FOR  STVDEN 
AND  PRACTITIONERS  OF  SURGERY  AND  MEDICINE.     Edited  by  R«- 
WEi-i.  Park,  M.  D.     Third  e<Iition.     In  one  large  octavo  volume  of  1408  pageci  with 
6112  engravings  and  64  platew.     Cloth,  fV.OO,  ntl ;  leather,  |3.00,  net. 

AMERICAN  SYSTEM  OF  PRACTICAL  MEDICINE.    A  SYSTEM  OF  PRA(. 

TICAL  MKI'ICfyE.     Jn  (ontnlnitions  by  h'niineiit  American  Authors.      Edited  1^1 
Alkheu  L.  Loomi.s  M.l).,  LL.I).,  and  W.  Uilman  ThuwpsiiK.M.D.      In  four  very  bao(&l 
Minie  octavo  voliiin«i  of  about  900  pages  each,  fully  illiihtmted.     Per  Tolume,  cloth,  Si; 
leather,  $6 ;    half   Morocco,    $7.      For  taJe    by  tvbteription   only.      Procpectos   free 
application. 

AMERICAN  SYSTEM  OF  DENTISTRY.    IN  TREATISES   BY   VARIOVi 
AUTHORS.     Kiliifd   by   Widur  F.  Lit<:h,  M.D.,  D.D.S.     Jn  tliree  very   hancl<«mc 
super-royal  octavo  volumes,  containing  about  3200  pagef,  with  1S73  iltiwtraticn^  and  many^ 
full-page  plates.      Per   volume,  cloth,  f6;    leather,  $7.      For  tale  by  mlufriptton  m^,J 
Procpectus  free  cm  application  to  the  Publinheni. 

AMERICAN  TEXT-BOOK  OF  ANATOMY.    See  Grrri»h,  page  ' 

AMERICAN  TEXT-BOOKS  OF  DENTISTRY.     IN  CONTRIBUTIONS 
EMINENT  A  M ERICA  N  A  UlUORITIES.     In  two  octavo  volumes  of  more  than  I 
pages  each,  richly  illustrated  : 

PROSTHETIC  DENTISTRY.     Edited  by  Chakus  J.  Essio,  M.D,  D.Di 


Professor  of  Mechanical  Dentistry  and  Metallurgy,  Department  of  Dentistry,  Uaiver>ity] 
of  Pennsylvania,  Philadelphia.  Second  Edition,  807  pages,  with  lOS'J  engravings,  j 
Cloth,  $6  ;  leather,  $7,  nti. 

OPERATIVE  DENTISTRY.     Edited  by  Edward  C.  Kirk,  D.D.SL,  Profeaorl 

of  Clinical  Dentistry,  I>epartment  of  Dentistry,  University  of  Pennsylvania.  8econ<)| 
Edition,  857  pages,  897  engravings,     ('loth,  ftS.OO;  leather,  $7.00,  net. 

AMERICAN  SYSTEMS  OF  QYNECOLOOY  AND  OBSTETRICS.  Gynett>Iogy  , 
edited  by  Matthew  D.  Makn,  A.M.,  M.D.,  and  Obslelrim  edited  by  Bartox  C.  HilCf>T,  1 
M.D.  Ill  four  large  octavo  volumes  comprising  3612  pages,  with  1092  engravings,  and  1 
8  colored  plates.     Per  volume,  cloth,  (o. 

ASHHURST  (JOHN,  JR.).  THE  PRINCIPLES  AND  PRACTICE  OF  SVB-\ 
Q ER  Y.  For  the  ii.'^e  of  Students  and  Praulitioners.  Sixth  and  revised  e<litinn.  In  imo-l 
large  and  hundsonu'  8vo.  volume  of  lltil  pages,  with  6.50  engravings.  Cloth,  $6 ;  leather,  $7. 

A  SYSTEM  OF  PRACTICAL  MEDICINE  BY  AMERICAN  AUTHORS.    Edited 

by  William  Peppkr,  M.D.,  LL.I).  In  five  large  octavo  vi>lume«s  containing  5573  pages 
and  198  illustrations.  Price  per  volume,  cloth,  $5.  Prospectus  free  on  applii-ation  to 
the  Publbheis. 


A  PRACTICE 

page  0. 


OF  OBSTETRICS   BY  AMERICAN   AUTHORS.      See  Jrutti, 


1 


ATTFIELD  (JOHN).  CHEMISTRY :  GENERAL,  MEDICAL  AND  PHAR- 
MACEUTICAL. Sixteenth  edition,  specially  revised  by  the  Author  for  America. 
In  one  handsome   12mo.  volume  of  784  pages,  with  88  illustrations.     Cloth,  $2.50,  irK 


PhiladBlphia,  706,  708  and  710  Sansom  St. — Mew  fork,  111  Fifth  Mrtnu: 


I 


Li»    BKOrHEHS    4    CO.'S   PUBLICATI0H8. 


BACON  (GORHAM).  ON  THE  EAR.  Third  Edition.  One  12mo.  Tolume,  43 
pages,  witli    ILO  engravings  and  7   colored  plates.     Cloth,  $2.25,  iteL 

BALLENOER  (W.  L.)  AND  WIPPERN  (A.  O.).  A  POCKET  TEXT-BOOl 
OF  UI!iEAf>ES  OF  THE  EYE,  EAR,  NOSE  AND  THROAT.  12mo., -a 
pages,  with  148  illustratluns,  and  6  colured  i)lat«8.  Clulh,  $2,  net.  Flexible  red  leall.en 
92.50,  n<i(. 

BARNES  (ROBERT  AND  FANOOURT).  A  SYSTEM  OF  OBSTETRIC  MEi 
WINE  AND  SURGERY,  THEORETICAL  AND  CLINICAL.  OcUvo,  .s7 
piiges,  231  illuiitrBtions.     Cloth,  (5. 

BARTHOLOW  ( ROBERTS ).  CHOLERA  ;  ITS  CA  USA TION,  PREVENT! Ol 
AND  TREATMENT.     12mo.,  127  pages,  with  9  illuislralioii!'.     Cloth,  $1.25. 

BILLINaS  (JOHNS.)..  THE  NATIONAL  MEDICAL  DICTIONARY.  Inihid." 
ing  in  one  nliihaticl  English,  French,  Gerraun,  Italian  and  Latin  Teihnical  Terms  used  in 
Medicine  and  the  Collateial  Sciences.  In  two  imperial  octavo  Tolumes,  containing  1574 
pages  and  two  colored  plates.     Per  vol.,  leather,  $7.    Specimen  pages  on  applicstion^H 

BLACK  (D.  CAMPBELL).  THE  URINE  IN  HEALTH  AND  DISEASE, 
AND  URINARY  ANALYSIS,  PHYSIOLOGICALLY  AND  PATHOLOGI- 
CALLY CONSIDERED.    12mo.,  256  pages,  73  engraving*.     Cloth,  $2.76. 


BLOXAM    (C.    L.).     CHEMISTRY,    INORGANIC    AND    ORGANIC.     Miih 
KxperinientH.     New  American  from  the  lifth  London  edition.     In  one  handsome  octav 
volume  of  727  pages,  with  292  ilhuitrations.    Cloth,  $2;  leather,  $3. 


1 


BRUCE  (J.  MITCHELL).  MATERIA  MEDICA  AND  THERAPEUTICS. 
Sixth  edition.  In  one  12mo.  volume  of  600  pages.  Cloth,  $1.50,  net.  See  S(udcntg'  Seriet 
of  Manuatu,  page  14. 


PRINCIPLES  OF  TREA  TMENT.    In  one  octavo  volume  of  625  pages.    Cloth, 


$3.75,  nfl. 

BRYANT  (THOMAS).  THE  PRACTICE  OF  SURGERY.  Fourth  Americui 
from  the  futirth  English  edition.  In  one  imperial  octavo  volume  of  1040  pages,  with  727 
ilhistraiioas.     Cloth,  $(i..50;  leather,  $7.50. 

BURCHARD  (HENRY  H.).  DENTAL  PATHOLOGY  AND  THEILiPEUTICS, 
INCLUDING  PHARMACOLOGY.  Handsome  ocUvo,  575  (Ages,  with  400  illa»- 
tralioiis.     Cloth,  $5  ;  leather,  $(>,  net. 


BURNETT   (CHARLES  H.).     THE  EAR:   ITS  ANATOMY,  PHYSIOLOQ 
AND  DISEASES.     A   Practical  Treatise  for  the  Use  of  Students  and   t'nictitionera. 
Second  edition.     Hvo.,  580  pages,  with  107  illuslmtlons.     Cloth,  $4  ;  leather,  $5. 

CARTER  (R.  BRUDENELL)  AND  FROST  (W.  ADAMS).  OPHTHALMW 
SURGERY.  In  one  puikul-.'^ize  12mo.  volume  of  559  pages,  with  91  engravinp  and 
one  plate.     Cloth,  $2.25.     .S.'e  .VmM  u/ CVmiVui  iUanWx,  page  13. 

GASP ARI  (CHARLES,  JR.).  A  TREATISE  ON  PHARMACY.  For  Sludentt 
and  Pharmacists.  .Second  edition.  Revised  and  enlarged.  In  one  handsome  octavo 
volume  of  732  pages,  with  327  illustrations.     Cloth,  $4.1'5,  rirt. 

CHAPMAN  (HEiniY  0.).  A  TREATISE  ON  HUMAN  PHYSIOLOGY, 
.Second  edition.  In  one  octavo  volume  of  921  pages,  witti  595  illiisliations.  Cloth, 
$4.25;  leather,  $5.25,  net. 


1 

4 


Philadelphia,  706,  708  and  710  Sanaom  St.— Heir  fork,  111  FiHh  Arenue. 


LKM   9M0TMIIH  «    CO.'t  PIttLieMTtOgS. 


OHABLES  (T.  CntAlTBTOUH).  THE  ELBMENW  OF  PHY810LOOICAL 
AND  PATHOLOOICAL  CEEMI8TRY.  la  om  huHfaonw  octeTO  T<dame  «tf  m. 
pagM,  with  88  cngraTiiigi  and  1  colored  plate.    CXoth,  IS.6O1 

aHBniE  (W.  WATSON)  AND  BDBOBABI)  (7.  7.)-  SUBGICAL  TBBAT- 
T.   In  • 


MENT.   In  aeven  ocUvo  cloth  boond  TtdmiMi,  iUaatoat«d.    Volume  I,  299  pagca  and  M 
•npaTingi;  $8.00,  ruL     Volume  J  1,_  882  paga^  141  «n^viii|!i;  $4.00,  jmL     Volmne 

engraylDgs ;  $6.00,  ntL     Volume  VII,  m  iVcH. 


ranngi;  $8.00,  nd.     Volume  11,  SS2  pageL  141  engmvtiHti;  $4.00,  weL      VoUme 

300  pages,  100  engravinga;  $3.50,  mtL     Volome  IV,  843  pages,  188  engnTings; 

S,  net.    Volume  V,  482  pages,  146  engnriogs ;  $6.00,  mC    VoL  VI,  488  pages,  124 


OLABKE  (W.  B.)  AND  LOOKWOOD  (0.  B.).  THE  DLSOSEOTOB^S  MANUAL. 
lBoael2maToIameof396page8,with49cngTmTing>.  (3oth,$L60.  8to&mlmbf Serim 
«f  Manuatt,  page  14. 

OLELABfD  (JOHK).  A  DIEEOTOBT  FOB  THE  DISSECTION  OF  THE 
HUMAN  BODY.    In  oqe  l&no.  Tohune  of  178  pagMi    aoth,$L86. 

OUNIOAL  liAtnarALS.    SeeSMx^CiMaatlfiMiMt^pagelS. 

OliOXJBTON   (THOMAS   S.).    CLINICAL  LECTUBE8  ON  MENTAL   DO- 
EASES.  New  (6th)  edition.    Grown  8to.,  of  786  pagea  with  19  ookned  plateau    Oath, 
$4.26,  net. 
Mar  Fouok'b  X&afrtiet  of  Lawtaf  U.S.  on  Oudedgiif  Hmmt,  octavo,  $1.60^  is  aoid  in 
ooqjnnction  with  Cloutlim  m  Mmlal-Dimami  ftif  $6.0(^  net,  tor  the  two  wmfca. 

CLOWES  (TRANK).  AN  ELEMENTABT  TBEATI8E  ON  PRACTICAL 
OHEMISTBT  AND  QUALITATIVE  INOBOANIC  ANALYSIS.  EVom  the 
fixuth  J&igUsh  editiraL    In  one  handionelSBio.  volome  of  887  pagei^  with  SSengtaTinga. 

OOAKLET  (OOBNELTOS  G.).  THE  DIAONOSIS  AND  TREATMENT  OF 
DISEASES  OF  THE  HOSE,  THROAT,  NASO-PHARYNX  AND  TRACHEA. 

Second  edition.     In  one  12mo.  volume  of  666  pages,  with  103  engravings,  and  4  colored 
plates.     Cloth,  $2.75,  net. 

OOATS  (JOSEPH).  A  TREATISE  ON  PATHOLOGY.  In  one  volume  of  82» 
pages,  with  339  engravings.    Cloth,  $6.50 ;  leather,  $6.50. 

OOLEMAN  (ALFBED).  A  MANUAL  OF  DENTAL  SURGERY  AND  PATH- 
OLOO  Y.    (>:tavo,  412  pages,  with  331  engravings.    Cloth,  $3.26. 

OOLLINS  (0.  P.).  A  POCKET  TEXT-BOOK  OF  MEDICAL  DIAGNOSIS. 
12mo.  of  about  360  pages.     Shortly. 

OOLLINS  (H.  D.^  AND  ROCKWELL  (W.  H.,  JE.).  A  POCKET  TEXT- 
BOOK OF  PHYSIOLOOY.  12mo.,  of  316  pages,  with  163  iUustradons.  Cloth, 
$1.50,  net;  Uexible  red  leather,  $2.00,  neu 

OONBIE  (D.  FEANCIS).    A  PRACTICAL  TREATISE  ON  THE  DISEASES 

■     OF  CHILDREN.    Sixth  edition.    8vo.  719  pages.    Cloth,  $5.26 ;  leather,  $6.25. 


OOKNIL  (VJ.  SYPHILIS:  ITS  MORBID  ANATOMY,  DIAONOSIS  AND 
TREATMENT.  Translated,  by  J.  Henby  C.  Simbs,  M.D.,  and  J.  WilxjAjt  White, 
M.D.    8vo.  461  pages,  with  84  illustrations.    Cloth,  $3.75. 


CEOCKETT  (M.  A.).  A  POCKET  TEXT-BOOK  OF  DISEASES  OF 
WOMEN.  12mo.  of  368  pages,  with  107  illustrations.  Clolli,  $1.50,  ntL  Flexible 
lied  Leather,  $2.00,  Tiet. 

CROOK  (JAMES  K.).    MINERAL  WATERS  OF  UNITED  &TA2ES.    Octavo, 

574  pages.     Cloth,  $3.50,  net. 


Philadelphia,  706,  708  and  710  Sanaom  St.— Htm  York,  111  fifth  Mnnua. 


L£A    BROTHERS    A    CO.'S    PUBLICATIONS. 


OTTLBBETH  (DAVID  M.  E.).    MATERIA  MEDICA  AND  PHARMACOLOOT. 

Second  edition.     In  one  handsome  octavo  Tolnme  of  881  pages,  with  4G4  engraviniis. 
Cloth,  $4.50,  net. 

0TJ8HNY  (AETHUE  E.)  A  TEXT-BOOK  OF  PHARMACOLOGY  AND 
THERAPEUTICS.  Second  edition.  Octavo  of  732  pages,  with  47  illuHtrationB. 
Cloth,  |!3.7o,  net. 

DALTON  (JOHN  C).  A  TREATISE  ON  HVMAN  PHYSIOLOGY.  Seventh 
edition,  thoroughly  revised.  Octavo  of  722  page8,with  232  engravings.  Cloth,  $5;  leather,$6. 

DOCTRINES  OF  THE  CIRCJJLA  TION  OF  THE  BLOOD.    In  one  hand- 


some 12rao.  volume  of  293  pages.    Cloth,  $2. 

DAVENPOET   (F.  H.).     DISEASES  OF   WOMEN.    A  Manual  of  Gynecology. 
For  the  u^^e  of  Students  and  Creneral  Practitioners.     Fourth  edition.    12mo.,  4(12  pages 
and  154  engravings.    Cloth,  $1.75,  net. 

DAVIS  (F.H.).  LECTURES  ON  CLINICAL  MEDICINE.  Second  edition.  In 
one  12mo.  volume  of  287  pages.    Cloth,  $1.75. 

DAVIS  (EDWAED  P.).  A  TREATISE  ON  OBSTETRICS.  For  Students  and 
Practitioners.  In  one  very  handsome  octavo  volume  of  646  pages,  with  217  engravings, 
and  30  full-page  plates  in  colors  and  monochrome.    Cloth,  $6 ;  leather,  $6. 

DE  LA  BECHE'S  GEOLOGICAL  OBSERVER.  In  one  large  octavo  volume  of  700 
pages,  with  300  engravings.    Cloth,  $4. 

DEiraiS  (FEEDEEIO  S.)  AND  BILLINOS  (JOHN  S.).  A  SYSTEM  OF 
SURGERY.  In  Contributions  by  American  Authorw.  In  fonr  very  hand.some  octavo 
volumes,  containing  3652  pages,  with  1585  engravings,  and  45  full-page  plates  in  colors 
and  monochrome.  Per  volume,  cloth,  $6;  leather,  $i ;  half  Morocco,  gilt  back  and 
top,  $8.50.    For  mlt  by  gubucrvptitm  only.     Full  prospectus  free 

DEECXJM  (FEANCIS  X.).  A  MANUAL  OF  MENTAL  DISEASES.  Octavo, 
about  350  pages  with  many  engravings     Shortly. 

Editor.     A    TEXT-BOOK   ON  NERVOUS  DISEASES.     By    American 

Authors.     In  one  handsome  octavo  volume  of  1054  pages,  with  341  engravings  and  7 
colored  plates.    Cloth,  $6 ;  leather,  $7,  net, 

DE  SCHWEINITZ  (OEOEOE  E.).  THE  TOXIC  AMBLYOPIAS;  THEIR 
CLASSIFICATION,  HISTORY,  SYMPTOMS,  PATHOLOGY  AND  TREAT- 
MENT. Very  handnome  octavo,  240  pages,  46  engravings,  and  9  full-page  plates  in 
colors.    Limited  edition,  de  luxe  binding,  $4,  nfj. 

DEAPEE  ( JOHN  0. ).  MEDICAL  PHYSICS.  A  Text-book  for  Students  and  Prac- 
titioners of  Medicine.    Octavo  of  734  pages,  with  376  engravings.    Cloth,  $4. 

DEUITT  (EOBEET).  THE  PRINCIPLES  AND  PRACTICE  OF  MODERN 
SURGERY.  From  the  twelfth  London  edition,  edited  by  Stahlet  Boyd,  F.R.C.8. 
Large  octavo,  965  pages,  with  373  engravings.    Cloth,  $4 ;  leather,  $5. 

DUANE  (ALEXANDEE).  A  DICTIONARY  OF  MEDICINE  AND  THE 
ALLIED  SCIENCES.  Comprising  the  Pronunciation,  Derivation  and  Full  Explan- 
ation of  Medical,  Denial,  Pharmaceutical  and  Veterinary  Terms.  Together  with  much 
Collateral  Descriptive  Matter,  Numerous  Tables,  etc.  Third  edition.  Square  octavo 
volume  of  652  pages  with  8  colored  plates  and  thumb  index.  Cloth,  $3.00,  net;  limp 
leather,  $4.00,  net. 

DUDLEY  (E.  C).  A  TREATISE  ON  THE  PRINCIPLES  AND  PRACTICE 
OF  GYNECOLOGY.  For  Students  and  Practitioners.  Second  edition.  In  one 
very  handsome  octavo  volume  of  717  pages,  with  453  engravings,  of  which  47  are 
colored,  and  8  full  page  plates  in  colors  and  monochrome.  Cloth,  $6.00,  net;  leather, 
$6.00,  net  ;  half  morocco,  $6.50,  net. 

DUNCAN  (J.  MATTHEWS).  CLINICAL  LECTURES  ON  THE  DISEASES 
OF  WOMEN.    In  one  ocUvo  volume  of  176  pages.    Cloth,  $1.50. 


Philadetphia,  706,  708  and  710  Santom  St.— Mem  York,  111  Fifth  Armut. 


LCA    BROTHiHS    A    CO.S    PUB LICMT 10 US. 


DUNOL180N    EOBLETj.    A  DICTIONARY  OF  MEDICAL  SCIENCE.    Cod- 

UiniriK  «  full  Kx|ilnniiti()ii  of  (be  Varioii"  Subject*  «nd  TermR  of  Anatomy,  Physiology, 
MpdirMi  rlidiiixtry,  I'Imniintv,  l'linnimcolo|{j',  Therapciitio,  Medicine,  Hygiene,  I>ieletic*. 
I'BtlKildjcy,  •'^"TKCrv,  ((iilillinliimlnpy,  Otology,  Laryngologv,  DcmmtologT',  Gynecology, 
OliHtrtri<n,  IVdlnlrifw,  Alolioil  .Icirihiiriiilcnr-e,  Dentistry,  Veterinary  Sciencpj  etc.,  etc 
By  Hoiii.KY  I)fN<JiJK«!<,  JA.\K,  1,1^.1'.,  Inte  I'rofetwor  of  Inslilutei  of  Medicine  in  the 
JeflcfHon  Mt'dlcxI  College  of  I'hilndelpliiu.  Kdited  by  Richard  J.  PrxCLiww,  A.M., 
M.li.  Twenty-second  e<litk>n,  tlioniiigbly  revined  and  greatly  enlarged  and  improved, 
with  the  I'roniinriittion,  Accentuation  and  Derivation  of  the  Terms.  With  Apriendlx. 
Ini|H<rliil  cMlavo  (if  I:i50  pagex,  with  thumb  letter  index.  Cloth,  $7.00,  net;  (cither, 
$R.OO,  nrl.      'I'lii'  rililinii  tniiliiim  jyiilniil  iif  l>r.  Ribley  Ihiiiglijuiti. 

DUNHAM  (EDWARD  K,).    MOHHW  AND  NORMAL  HIST OLOGT.     Octavo, 

4f»0  page*,  wllli  Slid  illuHiraliunK.     f'lolh,  $3.iJfi,  itti. 

NORM.IL    ni.STOLOOY.      Second    edition.      Octavo,    319    pages,    with    244 

llliixtmtloiiH.     Clolh,  fiftO,  nel. 

EOKLEY  (WILLIAM  T.).  .1  OlffDE  TO  DISSECTION  OF  THE  HUMAN 
ll(il)Y.     (K'luvii,  nlniut  'I'lO  pages,  richly  illustrated  in  black  and  colnm.     /»  /V«h. 

UEdlONA  I.  A  SA  TOM  Y  OF  THE  HEAD  AND  NECK  FOR  STUDENTS 

AND   fUACTITKlNERS.     Octavo,  240  pngcis  with  36  o  gravinpi  and  20  plates  in 

black  iinil  color".     Clolh,  t'ioO,  ni(. 

EDE8  (ROBERT  T.).     TEXTBOOK  OF  THERAPEUTICS  AND  MATERIA 

MEDIC  A.     Ill  one  8vo.  volume  of  544  pages.    Cloth,  $3.50;  leather,  I^.JiO. 

EDI8  (ARTHUR  W.).  DISEASES  OF  WOMEN.  8vo.,  .576  pages,  with  148 
enKravingn.     Cloth,  $:i;  leather,  f4. 

EGBERT  (SENECA).  UYGIENE  AND  SANITATION.  Second  edition.  In 
one  IVIuio.  volume  of  427  pagen,  with  77  illnat rations.     Cloth,  $2.25,  net. 

ELLIS  (GEOROE  VINER).  DEMONSTRATIONS  IN  ANATOMY.  Eighth 
edition.     Octavo,  7 lU  pngvo,  with  249  engravings.     Clotb,$4.25;  leather,  $5.26. 

EMMET  (THOMAS  ADDIS).  THE  PRINCIPLES  AND  PRACTICE  OF 
O  Y S .EC(.)L<H1  y.  For  the  iu« of  StudenlK  and  Practitioners.  Third  edition, enlarged 
and  revised.     Svo.  of  H80  pages,  with  160  original  engravings.     Cloth, $5;  leather,  $6. 

ERIOHSEN  (JOHN  E.1.  THE  SCIENCE  AND  ART  OF  SURGERY.  From 
the  eighth  cnlargeil  and  revised  I^ndon  edition.  In  two  large  ocUto  yolumes containing 
2M1(>  pngtw,  with  tiH4  engravings.     Cloth,  $9;  leather,  $11. 

E88IQ  (CHARLES  J.).  PROSTHETIC  DENTISTRY.  Second  Edition.  See 
.'Inuri'ciin  'Irit-lnKikt  iif  Dmtutry,  page  2. 

DESTAl.    METALLURGY.      Fourth   edition.      12mo.    27 

engravings.     Cloth,  ?l. 75,  m-t 

EVANS  (DAVID  J.).    A  POCKET  TEXT-BOOK  OF  OBSTETRICS. 

of  Ull)  paj!C!<,  Willi  14s  illustrations.     Clolh,  $1.75,  mi;  limp  leather,  $2.25,  nrf. 

EWING  1  JAMES >.     A  PRACTICAL  TREATISE  ON  THE  BLOOD.    OcUto, 

4:ti  pnj.Ti,  with  .SO  engravings  and  14  full-page  colored  plate«.     Cloth,     $3.S0,  nrf. 

FARQUHARSON    (ROBERT).      A     GUIDE    TO    THERAPEUTICS.     Fourth 

eililiou,  rcviKcil  by  Frank  WtxiPBrRY,  M.D.     12mo.,  681  pages.     Cloth,  $2..50. 

FIELD  (GEORGE  P.).  A  MANUAL  OF  DISEASES  OF  THE  EAR.  Fourth 
edition.     tVlavo,  ,Syi  piigvs  with  73  engravings  and  21  colored  plates.     Cloth,  $3^76. 

FINDLEY  (PALMER  D.V  A  TREATISE  ON  GYNAECOLOGICAL  DIAG- 
NOSIS.    IK-lavo,  iiUiut  r<<K<  pag«!i.  richly  illustrated.     Shortly. 

FLINT  1AU8TINI.  A  TREA  TISE  ON  THE  PRINCIPLES  AND  PRACTICE 
oy  .VElilCINE.  Seventh  edition,  thoroughly  revised  by  Frkdewck  P.  Hesbv,  II.D. 
In  one  larg«  Svo.  volume  of  1143  pages,  with  engravings.     Cloth,  $6;  leather,  $6. 

A   M.iNVAL  OF  A  USCULTATION  AND  PERCUSSION;  of  the  Phm- 

cal  T  U  of  Diseases  of  the  Lungs  and  Heart,  and  of  Thoracic  Aoeoriam.    Fifth 

«•)  tnt  by  James  C.  Wiu^in,  M.D.     In  one  handsome  ISma  volume  of  274 

pagxr-,  nun  12  engravings. 


a   pages  with   143 
12ino. 


I.  70e,  70S  am/  710  Saittom  St.— Urn  Toi*,  W  fiflk  4r 


L£lf    BROTHERS    A    CO.S    PUB LIC»T  10 MS. 


ASES 
Sedfl 


Ainerican  from 
with  257  illiiKtratiunhi. 


A    PRACTICAL    TREATISE   ON   THE  DlAdXOSIS  AND   TREAM 

MENT  OF  DISEASES  OF   THE  HEART.    Second  edition,  enlarged.     In  i^ 

octavo  volume  of  550  pHges.     Cloth,  $4.  fl 

MEDICAL  ESSA  YS.    In  one  12mo.  volume  of  210  pages.    Cloth,  $1.38.  ■ 

FLINT  (AUSTIN).     A    PRACTICAL  TREATISE  ON  THE  PHYSICAL  E^ 
PLOliATlOA   OF  THE   CHEST,  AND    THE  DIAGNOSIS  OF  DISEASES 
AFFECTING  THE  RESPIRA  TOR  V  ORGANS.    Second  and  revised  ediUon. 
one  octavo  volume  of  591  pages.     Cloth,  $4.50. 

ON  PHTHISIS:  ITS  MORBID  A NA  TOMY,  ETIOLOO  Y,  ETC.    A  I 

of  Clinical  Lectures.     In  one  8vo.  volume  of  442  pages.     Cloth,  $3.50. 

FOLSOM  (0.  F.).    AN  ABSTRACT  OF  STATUTES  OF  U.  S.  ON  CUSTOD'i 
OF  THE  INSANE.     In  one  8vo.  volume  of  108  pages.     Cloth,  $1.50.     With  CUnuttm 
nn  MenltU  DiseoMJ'  (see  page  4),  at  $.5.00,  itrf,  for  tlie  two  works. 

FORMULARY,  THE  NATIONAL.    See  StiUr,  MaUch  <i  CasparVi  Naiumol  Duipenm 

lori/,  page  14. 

FORMULARY,  POCKET.     Fourth  edition.     See  jMige  1.    $1.50,  net. 

FOSTER  (MICHAEL).    A  TEXT-BOOK  OF  PHYSIOLOGY.    Sixth  and  revised 
ihe  Hixlh  English  edition.     In  one  large  octavo  volume  of  923  pa| 
Cloth,  $4.50;  leather,  $5.50. 

FOTHEROILL  (J.  MILNER).    HAND-BOOK  OF  TREATMENT.    Third  editi 
Octavo,  6(J4  pages.     Cloth,  $3.75;  leather,  $4.75. 

FOWNES   (QEOROE).    A  MANUAL  OF  ELEMENTARY  CHEMISTRY  ( 
ORGANIC  AND  ORGANIC).     Twelfth  edition.     Embodj-ing  Watts'  Phymeal  mid 
Inorganic  ChemUtni.     In  one  royal  12uio.  volume  of  lOtil  pages,  with  l(i8  engravings,  and 
1  colored  plate.     Cloth,  $2.75 ;  leather,  $3.25. 

FRANKLAND  (E.)  AND  JAPP  (F.  R.).    INORGANIC  CHEMISTRY.    Oclan 

677  [lages,  with  51  engravings  and  2  plates.     Cloth,  $3.76;  leather,  $4.75. 

FULLER  (EUGENE),    DISORDERS  OF  THE  SEXUAL  ORGANS  IN  T. 
MALE.    <.»ctavo,  238  pages,  with  25  engravings  and  8  plates.'   Cloth,  $2. 

OALLAUDET    (BERN    B.).       A    POCKET    TEXT-BOOK   OF  SURGERY. 

12mo.  of  about  400  (>age.«,  with  many  illustrations.     In   /Vnw. 
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Wklcii,  M.D.  In  one  very  hund-ome  quarto  volume  of  3o4  pages,  with  81  engravings 
in  the  te.it  and  40  fuU-pnjte  plttle.".     Cloth,  $7.50,  net. 
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Oct.  505  page>,  with  339  engravings  and  4  colored  plates.     Cloth,  $3.25,  tuJ. 
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HABEBSHON  (8.  0.).  ON  THE  DISEASES  OF  THE  ABDOMEN.  SecoDd 
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KINO  (A.  F.  A.).  A  MANUAL  OF  OBSTETRICS.  Eighth  ediUon.  In  one 
12mo.  volume  of  612  pages,  with  264  illustrations.     Cloth,  $2.50.  net. 

KLEIN  (E.).    ELEMENTS  OF  HISTOLOGY.    Fifth  ediUon.     In  one  pocket-rize 
12mo.  volume  of  506  pages,  with  296  engravings.     Cloth,  $2.00,  net. 
See  Student^  Series  of  Manuais,  page  14. 


Philad»lphia,  706,  108  and  710  Santem  St.— Dew  York,  111  Fifth  ArtauB. 


10 


LCM    BROTHERS    i    CO.' S    PU  B  LICtT  10  H  S. 


^ 


pagn. 


KOPLIK  (HENRY).    TUB  DISEASES  OF  INFANCY  AKD  CHILDHOOD. 

Octavo,  about  TDO  pageH  wilh  168  engravingt.     In  Prrtii- 
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In  one  ro^ral  I2mo.  volume  of  about  42>  pages.     Extra  clotli,  $2.25,  n<-(. 

STUDIES   IN  CHURCH  HISTORY.      New    ediUon.      12mo .   605 


Cloth,  $2.50. 

SUPERSTITION  AND  FORCE;  ESSA  YS  ON  THE  WAGER  OF  LA  W, 
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MUSSER  (JOHN  H.).    A  PRACTICAL  TREATISE  ON  MEDICAL  DIAONC 
SIS,  for  Students  and  Physidans.     Fourth  edition      Octavo,  1104  pages,  with  250  ( 
gravings  and  49  full-i>age  colored  plates.     Cloth.  $t>.00;  leather.  $7.00;  half  moroco 
?7  50,  „(l. 

NATIONAL  DISPENSATORY.    See  StiUe,  Maiteh  A  Caspari,  page  14. 

NATIONAL    FORMULARY.      Sec  Nalional  Dupensaton/,  page  14. 

NATIONAL  MEDICAL  DICTIONARY.    See  BiUingn,  page  3. 

NETTLESHIP  (E.).      DISEASES   OF  THE  EYE.     Sixth   American   from  sLitl 
English  edition.     Thoroughly  revised.     12mo.,  562  page^  with  1 92  engravings,  5  colored 
plates,  test-types,  formulse  and  color-blindness  test     L'lotli,  $2.2o,  net. 

NICHOLS  (JOHN  B.)  AND  VALE  (F.  P.).  -4  POCKET  TEXT-BOOK  OF 
HISToLOdY  AND  PATHOLOGY.  12mo.  of  469  pages,  with  213  illustrations. 
Cloth,  tll.75,  nrJ;  llcxible  red  leather,  $2  2-5,  wL  J 

NORRIS  (WM.  F.)  AND  OLIVER  (OHAS.  A.l.    TEXT-BOOK  OF  OPHTHAL-* 
MOLOOY.     In  one  octavo  volume  of  641  pages,  with  357  engravings  and  8  colored 
plates,     (.'loth,  $5:  leather,  $6. 

OWEN  (EDMUND).  SURGICAL  DISEASES  OF  CHILDREN.  In  one  12dio 
volume  of  525  pages,  with  85  engravings  and  4  colored  plates.  Cloth,  $2.  See  Sana  t 
Clinieai  Mantuih,  page  13. 

PARK  (WILLIAM  H.l.    BA  CTERIOLOO  Y  IN  MEDICINE  A ND  SUROER'i 
12m).  6SS  |>:ii;r-^,  with  K7  enzravings  in  bla?lc  aud  colors  and  2  colored  plateii.     Cloth.! 
$3.00.  »«■/. 

PARK  (ROSWELL),  Editor.    A  TREA  TISE  ON  SURGERY,  by  American  Authon 
For  StudenU   and    Practitioners  of  Surgery  and  Metlicine.      Third   edition.     In   on 
large  octavo  volume  of  140S  page»,  with  692  engravings  and  04  plates.     Cloth,  $7.( 
leather,  $8.00,  neL 


Philadelphia,  706.  70S  and  710  Sansom  St.— Hem  fork,  tit  Fifth  Avenue 


12  LEA    8B0THEKS   A    CO.' S   PUBLICATIOKS. 

PASVm  (THEOPHILUS).  THE  SCIENCE  AND  ART  OF  OBSTETRICS. 
Third  edition.  In  one  handsome  octavo  volume  of  677  pages,  with  267  engravings  and 
2  colored  plates.     Cloth,  $4.25 ;  leather,  $5.25. 

PEPPEK'S  SYSTEM  OF  MEDICINE.    See  page  2. 

PEPPEB  (A.  J.).  SURGICAL  PATHOLOGY.  In  one  12mo  volume  of  511  pages, 
with  81  engravings.    Cloth,  $2.    See  Student^  Series  of  Manuals,  page  14. 

PICK  (T.  PICKEEINO).  FRACTURES  AND  DISLOCATIONS.  In  one  12mo. 
volume  of  630  pages,  with  93  engravings.    Cloth,  $2.    See  Series  of  Clinieal  Manuals,  p.  IS. 

PLAYPAIB  (W.  S.).  THE  SCIENCE  AND  PRACTICE  OF  MIDWIFERY. 
Seventh  American  from  the  Ninth  English  edition.  Octavo,  700  pages,  with  207  engrav- 
ings and  7  full  page  plates.     Cloth,  $3.75;  leather,  $4.75,  net. 

THE  SYSTEMATIC  TREATMENT  OF  NERVE  PROSTRATION  AND 


HYSTERIA.    In  one  12mo.  volume  of  97  pages.    Cloth,  $1. 

POLITZEB  (ADAM).  A  TEXT-BOOK  OF  THE  DISEASES  OF  THE  EAR 
AND  ADJACENT  ORGANS.  Third  American  from  the  Fourth  German  edidon. 
In  one  octavo  volume  of  748  pages,  with  330  original  engravings.    Preparing. 

POOEET  FOBMULABY.    Fourth  edition.    See  page  1. 

POCKET  TEXT-BOOKS  Cover  the  entire  domain  of  medicine  in  sixteen  volumes  of 
360  to  526  pages  each,  written  bv  teachers  in  leading  American  medical  colleges. 
Issued  under  the  editorial  supervision  of  Bern  B.  Galij^cdet,  M.D.,  of  the  College  of 
Phvsicians  and  Surgeons,  New  York.  Thoroughly  modem  and  authoritative,  concise 
and  clear,  amply  illustrated  with  engravings  and  plates,  handsomely  printed  and 
bound.  The  series  is  constituted  as  follows :  Anatomy,  Physiology,  Qiemistry  and 
Physics,  Histology  and  Pathology,  Materia  Medica,  Theiapeutics,  Medical  Pharmacy, 
Prescription  Writing  and  Medical  Latin,  Fmctice,  Diagnosis,  Nervous  and  Mental  Dis- 
eases, Surgery,  Venereal  Diseases,  Sltin  Diseases,  Eye,  Ear,  Note  and  Throat,  Obstetrics, 
Gynecology,  Diseases  of  Children,  Bacteriology.  For  further  details  see  under  respective 
authors  in  this  catalogue.     Special  circular  free  on  application. 

POTTS  (CHA8.  S.).  A  POCKET  TEXT-BOOK  OF  NERVOUS  AND 
MENTAL  DISEASES.  12mo.  of  455  pages,  with  88  illustrations.  Cloth,  $1.76,  net  ,- 
flexible  red  leather,  .$2.25,  net.     Lea's  Series  of  Pocket  Text-Books,  page  12. 

A    TEXT-BOOK   ON   MEDICINE   AND   SURGICAL   ELECTRICITY. 


Octavo,  about  8/0  pagfH,  amply  illustriiled.     Shmlhj. 

POSEY  (W.  C.)  AND  WBIQHT  (JONATHAN).  A  TREATISE  OX  THE 
EYE,  yuSE,  THROAT  AND  EAR.  (ktavo,  about  800  pages,  richly  illustrated 
in  black  and  colorH.     In  /Viw. 

PBOGEESSIVE  MEnCINE.     See  rage  1.     Per  annum,  J^l 0.00. 

PXTBDY  (CHAELES  W.).  BRIGHT'S  DISEASE  AND  ALLIED  AFFEC- 
TIONS OF  THE  KIDNEY.  In  one  oilavo  volume  of  288  pages,  with  18  engrav- 
ings.    ('Idth,  $2. 

PYE-SMITH  (PHILIP  H.).  DISEASES  OF  THE  SKIN.  In  one  12mo.  vohm  e 
of  407  ]>aKCs,  with  28  illustrations,  18  of  which  are  colored.     Cloth,  $2. 

QXnZ  SEBIES.     .See  Sludenln'  Quiz  SerieK,  page  14. 

BALFE  (OHABLES  H.).  CLINICAL  CHEMISTRY.  In  one  12mo.  volume  of 
314  pages,  with  1  (i  engravings,     (loth,  $1  ..50.     See  Sludenh'  Serie»  of  Manuals,  page  14. 

BEHSEN  (lEA).  THE  PRINCIPLES  OF  THEORETICAL  CHEMISTRY. 
Fifth  edition,  thoroughly  revisoil.     In  one  12mo.  volume  of  326  pages.     (■|oth,  $2. 

BEYNOLDS  fEDWABD)  AND  NEWELL  (F.  S.I.  MANUAL  OF  PRACTI- 
CAL OBSTETRIC.'^.     Octavo,  about  (iOO  pages,  richly  illustrated.     Shortly. 
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RI0HAED80N  (BENJAMIN  WAKD).  PREVENTIVE  MEDICINE.  In  one 
octavo  Tulume  of  729  pages.    Cloth,  $4. 

ROBEBTS  (JOHN  B.).  THE  PRINCIPLES  AND  PRACTICE  OF  MODERN 
SURGERY.  ^^ecoDd  edition.  In  one  octavo  volume  of  838  pages,  with  474  engravings 
and  8  plated.     Cloth,  $4.23,  net;  leather,  $5.25,  net. 

ROCKWELL  (W.H.,  Jr.).    A  POCKET  TEXT-BOOK  OF  ANATOMY.    12mo., 

aboat  450  page:),  illustrated.     In  Presa. 

ROSS   (JAMES).     THE  DISEASES  OF  THE  NERVOUS  SYSTEM.    Octavo, 

726  pages,  with  184  engravings.     Cloth,  $4.50;  leather,  $5.50. 

8CHAFER  (EDWARD  A.).  THE  ESSENTIALS  OF  HISTOLOO  Y,  DESCRIP- 
TIVE AND  PRACTICAL.  For  the  use  of  Students.  Sixth  edidon.  Octavo,  426 
pages,  with  463  illustrations.     Cloth,  $3,  ntl. 

A    COURSE   OF  PRACTICAL   HISTOLOGY.    Second  edition.    In    one 


12mo.  volume  of  307  pages,  with  59  engravings-     Cloth,  $2.25. 

SCHLEIF  (WM.).  A  POCKET  TEXT-BOOK  OF  MATERIA  MEDICA, 
THERAPEUTICS,  PRESCRIPTION  WRIT/NO.  MEDICAL  LATIN  AND 
MEDICAL  .PHARMACY.     12mo.  360  pages.     Second  edition.     In  Prea. 

SCHMAU8  (HANS.)  AND  EWINQ  (JAMES).  PATHOLOGY  AND  PATH- 
OLOGIVAL  ANATOMY.  Sixth  edition.  OcUvo,  about  800  pages,  with  320  en- 
gravings in  black  and  colors.     In  Press. 

SCHREIBER  (JOSEPH).  A  MANUAL  OF  TREATMENT  BY  MASSAGE 
AND  METHODICAL  MUSCLE  EXERCISE.  Translated  by  Waiteh  Mekdkl- 
80N,  M.D.,  of  New  York.    Octavo,  274  pages,  with  117  engravings. 

8ENN  (NICHOLAS).  SURGICAL  BACTERIOLOGY.  Second  edition.  In  one 
octavo  volume  of  268  pages,  with  13  plates,  10  of  which  are  colored,  and  9  engravings. 
Cloth,  $2. 

SERIES  OF  CLINIOAL  MANIJALS.  A  Series  of  Authoritative  Monographs  on 
Important  Clinical  Subjects,  in  12mo.  volumes  of  about  550  pages,  well  illustrated.  The 
following  volumes  are  now  ready:  Cabter  and  Fbost's  Ophthalmic  Surgery,  $2.25; 
Mabsh  on  Diseases  of  the  Joints,  $2 :  Owen  on  Surgical  Diseases  of  Cbulareo,  $2 ; 
Pick  on  Fractures  and  Dislocations,  $2;  Yeo  on  Food)  2d  edition.  New  edition. 
Pi-eparing. 
For  separate  notices,  see  under  various  authors'  names. 

SERIES  OF  POCKET  TEXT-BOOKS.    See  page  12. 

SERIES  OF  STUDENTS'  MANUALS.    See  next  page. 

SIMON  (CHARLES  E.).  CLINICAL  DIAGNOSIS,  BY  MICROSCOPICAL 
AND  CHEMICAL  METHODS.  Fourth  revised  edition.  Octavo,  608  pages,  with 
139  engravings  and  19  full-page  plates  in  colont.    Cloth,  $3.75,  Tiei. 

PHYSIOLOGICAL  CHEMISTRY.    In    one   octavo  volume   of  453   pages. 

Cloth,  .i!3.2.5,  net. 

SIMON  (W.).  MANUAL  OF  CHEMISTRY  A  Guide  to  Lectures  and  Laboratory 
Work  for  Beginners  in  Chemistry.  A  Text-book  specially  adapted  for  Students  of  Phar- 
macy and  Medicine.  Seventh  edition  In  one  8vo.  volume  of  613  pages,  with  64 
engravings  and  8  plates  showing  colors  of  64  tests  and  a  spectra  plate.    Cloth,  $3.00,  net. 

8LADE(D.D.).  DIPHTHERIA;  ITS  NATURE  AND  TREATMENT.  Second 
edition.     In  one  royal  12mo.  volume,  158  pages.     Cloth,  $1.25. 

SMITH  (J.  LEWIS).  THE  DISEASES  OF  INFANCY  AND  CHILDHOOD. 
Kighth  edition,  thoroughly  revised  and  rewritten  and  greatly  enlarged.  8vo.,  983  pages,^ 
with  273  illustrations  and  4  full-page  plates.     Cloth,  $4.50 ;'  leather,  $5.50. 
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SOLLY   (B.   EDWIN).     A   HANDBOOK  OF  MEDICAL   CLIMATOLOGY 

Octavo,  40'^  pag«S  "'>t''  engravings  and  11  full-page  pUtei!.     Cloth,  f4.00. 

8TILLE  (ALFRED).  CUOLERA;  ITS  ORIGIN,  HISTORY,  CAUSATION, 
SYMPTOMS,  LESIONS,  PREVENTION  AXD  TREATMENT.  In  one  J2mo. 
volume  of  iH'i  punvn,  with  a  chart  showing  routes  of  previous  e|>idemic8.     Cloth,  tl.2&. 

Fourth  and  revised  edition. 


THERAPEUTICS  AND  MATERIA  MEDIC  A. 

In  two  octavo  volumes,  containing  ltl36  pages.     Ctolh,  %\Q. 

8TILLE  lALFREDi,  MAISOH  (JOHN  M.)  AND  CASPARI  (CHAS.  JE.). 
THE  NATIOSAL  UISPENSATORY :  Containing  the  Natural  History,  Chemistry, 
Pharmacy,  Action!>  an<l  Uties  of  Medicines,  iucludiug  thobe  recognized  in  the  latest  Pbar- 
maco[>a-iaii  of  the  United  iState)*,  (ireal  tiritian  and  (Jlerraany,  with  numerous  references 
to  the  Kreiich  Codex.  Fifth  edition,  revb-ed  and  enlarged  in  accordance  with  and  euibrae- 
ing  tlie  new  U.  S.  Phannnotuirio,  .Seventli  Dtfennial  Kevision.  With  .Supplement  contain- 
ing the  new  edition  of  the  S'alumtil  Fomiulnni.  Imperial  octavo,  ',50115  pagt»,  with  320  en- 
gnivings     Cloth,  $7.2.3;  leather,  t8.     WithTliumb  ludex.    Cloth,  $7.7-5;  leather,  $8.. iO. 

8TIMS0N  (LEWIS  A.).  A  MANUAL  OF  OPERATIVE  SUROERY.  Fourth 
edition.      In  one  royal  ll!mo.  volume  of  581  pages,  with  293  engravings.    Cloth,  $3.00,  tiel, 

A  TREATISE  ON  FRACTURES  AND  DISLOCATIONS.     Third  edition. 


In  one  hand-Aiiue  (x:tavo   volume  of  842  pages,  with  331)  engravings  and  32  full-page 
plates.     Cloth,  to  iirl ;  leather,  $6,  net ;  halif  morocco,  $0.50,  nej.^ 

STUDENTS'  QUIZ  SERIES.  A  New  iSeries  of  Manuals  in  question  and  answer  for 
StudeiiiK  and  Practitioner-,  covering  the  essentials  of  medic-al  scienca  Thirteen  volumes, 
poi'kci  sixe,  convenient,  authoritative,  well  illustrated,  handsomely  bound  in  limp  cloth, 
and  issued  at  a  low  price.  1.  Anatomy  (double  number);  2.  Physiologyj  3.  ChemisO^ 
and  Pliysics;  4.  Histology,  Pathology  and  Hacteriologj- ;  5.  Materia  Me<licu  and  Therm- 
peuliiv ;  (J.  Practice  of  Medicine;  7.  Surgery  (double  number);  8.  (ienito-Crinary  and 
Venereal  Diseases;  S).  DLhcjiscs  of  the  Skin;  10.  Diseases  of  the  Eye,  Ear,  Throat  and 
Nose;  11.  Obstetrics;  12.  (lynecology ;  13.  Diseases  of  Children.  Price,  $1  each,  except 
Nos.  1  and  7,  Anatnmy  urn/  Siirqrry,  which  being  double  numbers  ore  priced  at  $1.75  each. 
Full  specimen  circular  on  appUcalion  to  publishers. 

STUDENTS'  SERIES  OF  MANUALS.  A  Series  of  Fifteen  Manuals  by  Eminent 
TeHclivrs  or  Examiners.  The  voliimi.'?-  are  pi)cket-*ize  12mos.  of  from  300-640  pages,  pro- 
fusely illustrated,  and  bound  in  red  limp  cloth.  The  following  volumes  may  now  be 
announced:  Hkb.man's  First  Litits  in  Midwifery,  $1.25;  Bkice's  Materia  Medica  and 
Therapeutics 'Sixth  edition),  $1..W,  tk/ .•  Klein's  Elements  of  Histology  lolh  edition), 
$2.(KI,  net;  Pepi'Kr'h  Surgical  Pathology,  $2;  Treves'  Surgical  Applied  .-Vnatomy, 
$2.00;  Rai.fk's  Clinical  Chemislrv,  $1.60;  and  Cljubjlb  and  Luckwood's  Diasector'a 
Manual,  $1.50 

For  separate  notices,  see  under  various  authors'  names. 

STURQES  (00TAVIU8).  AN  INTRODUCTION  TO  THE  STUDY  OF  CLIN- 
ICAL  MEDICINE.     In  one  12mo.  volume.    Cloth,  $1.25. 

SUTTON  (JOHN  BLAND).  SURGICAL  DISEASES  OF  THE  OVARIES 
AND  FALLOPIAN  TURKS.  Including  Abdominal  Pregnancy.  In  one  1 2nio.  vol- 
ume of  513  pages,  with  111!  engravings  and  5  colored  plates.     Cloth,  $3. 

SZYMONOWICZ  (L.)  AND  MacCALLUM  (J.  BRUCE i.  A  TEXTBOOK  OF 
HlSl'ULOQY  OF  THE  HUMAN  IIODV;  including  Microtcopical  Technicpie. 
Octavo,  about  4'.0  pagts,  with  lUO  original  engravings  and  55  inset  plates  in  black  and 
colors,  containing  81  figures.      In  Prrm. 

TAIT  (LAWBON  .  DISEASES  OF  WOMEN  AND  ABDOMINAL  SUROERY. 
Vol.    I.  contains  554  pages,  62  engravings,  and  3  plates.     Cloth,  $3. 

TANNER  (THOMAS  HAWKES).  ON  THE  SIGNS  AND  DISEASES  OF 
PREONASCy.  Froiu  the  second  Engllbh  edition.  In  one  ocuvo  voluiue  of  490  page*,, 
with  4  colore*]  plates  and  16  engravings.     Cluth,  $4.25. 
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TAYLOR  (ALFRED   8.).    MEDICAL  JURISPRUDENCE.     From    ihe  Iwelftl 
Knelish  edition,  revised  by  Clark  Bei.i,  Esq.,  of  the  N.  Y.  Elar.     i  »ct4ivo,  831  pa 
with  54  engraringii  and  8  full-page  plates.     Cloth,  $4.50;  leather,  $5.50. 

ON    POISONS    IN    RELATION    TO    MEDICINE    AND    MEDIC Al 

JURISPRUDENCE.     Third  edition.     8to,  788  pages,  with  104  illustrations.    CIoIIl 


$5.50. 

TAYLOR  (ROBERT  W.).  GENITOURINARY  AND  VENEREAL  DI& 
EASES  AND  SYPHILIS.  Second  edition.  Octavo,  720  pages,  with  135  engraving 
and  U7   colored  plates.     Cloth,  f5.00  ;  leather,  $6.00;  half  morocco,  $6..'i0,  wl. 

A  PRACTICAL  TREATISE  ON  SEXUAL  DISORDERS  L\  THE  MALI 

AND  FEMALE.      Second  edition.     Octavo,  434  pages  with  91   engraviogs  and  Ij 

plates.     Cloth,  $3.00,  net 

A    CLINICAL   ATLAS    OF    VENEREAL   AND    SKIN    DISEASES 

Including  Diagnosiy,  Prognosis  and  Treatment.  In  eight  large  folio  parts,  meaxuriMg 
14  X  18  inches,  and  comprising  213  beautiful  figures  on  .58  full-page  chromo-lithograpliic 
nlates,  85  fine  engravings,  and  425  pages  of  text.  Bound  in  one  volume,  half  Turkey 
Morocco,  $28.     Specimen  plates  by  mail. 

TAYLOR  ( SEYMOUR) .     INDEX  OF  MEDICINE.    A  Manual  for  the  use  of  Senit  t 
Students  and  others,    in  one  large  12mo.  volume  of  H02  pages.     Cloth,  $3.76.  j 

THOMAS    (T.   OAILLARD^    AND   MUNDE  (PAUL    P.).   .4    PRACTICAL* 

TREATISE  ON  THE  DISEASES  OF  WOMEN.  Sixth  edition,  thoroughly 
revised.     Octavo  824,  pngex,  with  347  engravings.     Cloth,  $o;  leather,  $('■.  , 

THOMPSON  (W.  OILMAN).    A    TEXT-BOOK  OF  PRACTICAL  MEDIVINe!* 

For  Stiidonis  and  I'ractilioners.  Ortavo,  1012  pages,  with  79  illuMralions.  Cloth, 
$.i.<.iO,  leallier,  $G.0O,  half  inoroeco,$6.o0,  net. 

THOMPSON   (SIR  HENRY).     CLINICAL   LECTURES  ON  DISEASES  01 
THE  URINARY  ORGANS.    Second  and  revised  edition.     In  one  ocUvo  volume  of 
203  pages,  with  25  engravings.     Cloth,  $2.25. 


THE  PATHOLOGY  AND   TREATMENT  OF  STRICTURE  OF  THE 

URETHRA    AND    URINARY  FISTULA.      From  the  third    English   ediUon. 
Octavo,  359  pages,  with  47  engravings  and  3  plates.     Cloth,  $3.>50. 


TIRARD  (NESTOR).    MEDICAL  TREATMENT  OF  DISEASES  AND  SYMP, 
TOMS.    Handsome  octavo  volume  of  627  psgea.     Cloth,  $4.00,  net. 


TODD    (ROBERT    BENTLEYl.       CLINICAL    LECTURES    ON   CERTAIN 
ACUTE  DISEASES.     In  one  8vo.  volume  of  320  pages.    Cloth,  $2.60. 

TREVES  (FREDERICK).     OPERATIVE  SURGERY.     In  two  8vo.  volumes  coi 
taining  1550  pages,  with  422  illuslratioiis.     Cloth,  $9;  leather,  $11. 


A  SYSTEM  OF  SURGERY.     In  Contributions   by  Twenty-five  English  Snr- 

geoas.     In  two  large  octavo  volumes,  containing  2298  pages,  with  950  engravings  and 
4  full-page  plates.     Per  set,  cloth,  $16. 

SURGICAL  APPLIED  ANATOMY.    Kew  edition.      12mo.,  .'.77  pages,  80 


engravings.     Cloth,  $2.00,  tut.     See  Sludmtii  Series  of  Manualu,  page  14. 


SMITH  (STEPHEN).     OPERATIVE  SURGERY.    Second  and  thoroughly  re' 
edition.     In  one  octavo  voL  of  892  pages,  with  1005  engravings.     Cloth,  $4;  leather,  $5, 
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